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PREFACE 


Prolegoraenoes  Catechism 

Q-  What  ts  the  purpose  and  requirement  for  this  publication? 

A:  The  primary  purpose  of  the  Liorc.ry  of  Congress  effort  is  to  provide  an  independent  audit  and 
back-up  for  AFDSR's  documecfatioa  control  system,  delivering  indexed  abstracts  of  all  AFOSR- 
sponaortd  publications.  The  publication  per  se  accounts  for  only  5  percent  of  the  cost  of  the 
effort,  yet  multiplies  the  utility  by  a  factor  of  T!  000. 

Q:  ts  the  J72S, 000  this  project  has  cost  to  date  a  reasonable  expenditure  of  AFOSR  research  funds? 

A:  Yes.  t’SAF  spends  9.7  percent  of  its  R6D  budget  on  Information  activities:  the  total  cost  of  the 
Bibliography  is  0. 45  percent  of  the  AFOSR  contract/ grant  budget  during  the  period  covered. 

Q:  Can  the  requirement  for  this  publication  be  satisfied  more  expeditiously  by  other  means? 

A:  More  expeditiously,  yes.  More  accurately  and  completely,  no. 

Q:  What  does  this  publication  accomplish  that  is  not  already  provided  by  a  combination  of  other 
abstracting,  indexing  and  announcement  services? 

A:  Nothing  that  th„  skilled  user  or  librarian  couldn’t  do  for  himself,  given  sufficient  time. 

Q:  What  ts  the  value  of  a  6-  year  dd  organl  ratio  tally  oriented  publication  to  the  scientific 
community? 

A:  One  operational  test  of  value  is  the  market  place.  The  iluperi minded  of  Documents  has  sold 
almost  3,000  copies  of  this  publication  for  a  total  price  of  $18, 628. 

Q:  If  only  AFOSR- sponsored  research  Is  reported,  is  the  title  correct? 

A:  It  was  for  Voi.  I,  covering  the  period  from  1950-1856  when  APOSFi  had  the  sole  spectfio  taste 
research  mission  in  the  Air  Force,  but  is  net  strictly  correct  for  later  volumes. 

Q:  What  happened  to  the  pictures? 

A:  Paragraph  25  of  "Government  Printing  and  Binding  Regulations"  provides  that  "Ulus! rations 

shall  not  be  used  in  departmental _ publications  unless  certified  to  be  functional  and  to  relate 

entirely  to  the  transaction  of  public  business. "  The  function  of  providing  charming  oases 
amongst  the  bleak  windrows  of  text  could  not  be  so  certified. 

Q:  Can  the  need  for  this  publication  be  adequately  demonstrated  to  higher  echelons’ 

A:  You  never  know  till  you  try.  It  is  hoped  however  that  any  defense  of  thin  publication  would 
start  out  by  emphasizing  the  Independent  audit  aud  backstop  aspects,  then  go  on  to  mention 
the  publication  per  *e  In  terms  of  current  Congressional  and  White  House  interest  in  tech¬ 
nology  uUltration,  technology  transfer  and  freedon  of  information,  and  conclude  by  pointing 
out  that  the  important  question  's  not,  ‘Why  is  AFOSR  doing  this?’'  but  rather  "Why  do  not 
more  agencies  do  this?" 


Sc_T“ 


This  is  the  sixth  volume  of  a  continuing  bibliographic  series,  and  Includes  within  the 
limitations  of  the  law  of  diminishing  returns,  abstracts  of  all  technical  reports,  journal  articles, 
books,  symposium  proceedings,  and  monographs  produced  and  published  by  scientists  supported  in 
whole  or  In  part  by  the  Air  Force  Office  of  Scientific  Research  during  the  calendar  year  1S62. 
Previous  publics tierr  in  this  series  have  been: 

Yd.  1(1950-1956),  issued  in  1961 
Vol.  C  (1957-1958),  issued  in  1964 
VoL  m  (1959),  issued  >n  :S65 
Vol.  TV  (I960),  issued  in  1966 
VoL  V  (1961),  issued  in  1967 

The  Air  Force  Office  cf  Scientific  Research  supports  fundamental  research  in  the  five 
major  g,*>enuac  (Esctplines:  physics,  chemistry,  engineering  sciences  (subsuming  mechanics  and 
prcp'dr.oc),  :ifij  sciences  (both  biological  ami  behavioral,  but  not  medical),  and  mathematics 
(including  during  I  he  period  of  this  bibliography,  the  information  sciences).  Thus  the  publications 
abstracted  heroic  are  mulrt- disciplinary,  their  common  link  being  task  support  by  AFOSR. 
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FOK DWORD 


It  Is  again  my  pleasure  to  contribtie  a  foreword  to  a  rolume  d  the  Air  Force  Scientific 
Research  Bibliography.  The  series  is  nearly  a  decade  old,  prompting  me  to  look  back  to  its  origins 
and  to  review  its  purpose  and  accomplishments.  From  its  Inception  by  Harold  Wooster,  the  Bib  has 
been  offered  as  a  basic  service  both  to  the  users  of  Air  Force  research,  and  to  those  who  help  ras.ce 
the  product  available  to  the  users.  The  sheer  bulk  of  the  volumes  In  ihl3  series  w<»ld  seem  to 
assure  their  use  only  by  the  dedicated.  However,  their  comprehensiveness,  organization  and 
indexing  also  assure  that  the  user  will  be  aided  in  hts  efforts  to  Identify  specific  research,  or  r« 
paper,  author,  date,  reference  or  contract  number. 

The  decision  to  begin  the  series  came  from  a  sense  of  responsibility  to  make  freely  avail¬ 
able,  In  the  form  of  a  comprehensive  scientific  and  technical  reference  service,  the  written  results 
of  research  resulting  from  AFOSR  support.  Jusl  as  we  require  our  scientific  investigators  to  pub¬ 
lish  their  results,  we  feel  an  equal  burden  to  show  the  results  of  our  expenditure  of  public  funds  in 
our  support  of  fundamental  research  related  to  Air  Force  operating  needs. 

Cataloguing  for  the  first  volume  in  the  series  was  barely  begun  in  time  to  assure  reasonable 
completeness  for  the  early  years  of  AF06K.  The  Impetus,  it  is  fair  to  say,  came  from  t^e  exponen¬ 
tial  rate  of  rise  In  those  years  of  the  total  Federal  research  and  development  expenditures.  The 
growth  of  Air  Force  research  was  somewhat  less  spectacular,  but  nooe-the-less  Interesting  enough 
to  justify  the  bibliographic  effort.  At  that  time  the  scientific  and  technical  community  found  high  on 
its  list  of  worries  the  national  threat  of  being  overwhelmed  with  paper,  something  called  the  informa¬ 
tion  explosion.  Whether  this  threat  ever  quite  developed  is  questioned  by  Wooster  (1)  Then,  just 
as  the  nation  had  suddenly  discovered  science  a  few  years  before,  science,  tt  seemed,  discovered 
documentaiists.  The  only  hope  according  to  some  analysts  of  the  situation,  was  to  create  a  vast 
central  jiformatton  system  to  pit  scientists  in  quick  communication  with  each  other,  and  with  the 
users  o-  their  research. 

A  number  of  schemes  for  quick  reporting  from  various  central  systems  fell  by  the  wayside 
until  most  persons  concerned  were  ready  to  agree  that  the  journal  was  after  all  a  most  efficient  com¬ 
munication  method  for  scientific  information.  Tt  was  not  as  generally  appreciated  then  however,  that 
quite  good  systems  existed  to  handle  journal  articles,  and  in  fact  had  functioned  well  for  some  time. 

On  closer  examination,  and  after  comparison  with  really  centralized  systems,  as  In  the  USSR,  tt  was 
found  that  the  U.  S.  had  some  01  the  best  indexing  and  abstracting  services  for  the  world  scientific 
literature.  Ii  was  interesting  to  see  how  many  subscriptions  went  to  countries  with  centralized  serv¬ 
ices.  Somewhat  geared  up  and  bolstered  bv  computer  techniques,  to  be  sure,  our  scientific  and 
technical  information  systems  today  appear  to  be  working  well,  and  furthermore,  are  published  in  the 
form  of  books.  Documentaiists,  in  tne  old  days  known  to  putter  about  in  musty  sucks,  have  refur¬ 
bished  their  images  and  are  now  information  systems  specialists,  and  include  tightly  organized  sub¬ 
sets  of  specialized  researchers  and  technicians.  No  longer  content  with  their  former  rear  echelcn 
rotes,  they  now  tell  science  much  that  it  did  not  know  about  what  information  is,  and  what  carefully 
designed  systems  can  do  with  it. 

The  important  point  to  me  Is  that  the  "best"  self-contained  information  system  yet  developed 
appears  to  be  a  well-organized  book,  combining  compact  size  with  tnsUnt  accessibility,  ease  of 
reading,  and  a  generally  moderate  cost. 

On  the  bookshelf,  volumes  one  through  live  measure  nearly  eleven  inches;  this  is  one  of  the 
few  facts  on  the  P-ib  that  Wooster  hasn't  already  provided  in  his  prefaces.  This  size  is  still  less  than 
the  smallest  deskside  computer  console,  or  even  the  software  program  instructions  for  some  informa¬ 
tion  projects  I  have  seen. 

In  these  days  of  austere  Air  Force  budgets  for  research,  it  is  well  to  ensure  that  maximum 
effective  use  is  being  made  of  available  resources.  The  Bibliogtujtfiy  is  a  definite  step  in  this  direc¬ 
tion,  being  the  logical  starting  poln*  in  any  search  for  research  results  from  Air  Force  support  The 
Bibliography  has  been  made  as  useful  an  Instrument  as  possible,  and  is  distributed  to  key  centers  of 
scientific  and  technical  documentation  within  the  Air  Force,  the  academic  and  industrial  communities, 
and  to  selected  libraries  worldwide,  especially  in  developing  nations.  Sales  through  Superintendent 
of  Documents  alone  are  impressive. 
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In  his  quest  for  better  inTnranVcn  packaging,  Wooster  laments  the  regretEbte  failure  <M 
engineers  to  develop  a  cuddly  microfiche  reader  (2).  This  illustrates  die  truism  that  all  hinds  a l 
requirements  are  imposed  upon  Information  systems,  many  cf  there  urcf  jreseeabie  by  the  designers 
ot  those  systems.  Every  effort  has  been  made  to  mate  the  Bibliography  useful  and  we  would  like 
to  besr  from  the  users  bow  tt  is  beltg  used,  how  useful  it  Is  in  present  harm,  and  how  K  could  be 
improved.  We  are  not  looking  for  testimonials,  although  these  do  serve  useful  purposes  tn  these 
days  of  increasing  needs  to  Justify  and  document  research  budget  requests.  We  are  especially 
interested  In  examples  In  which  this  ref erence  service  has  been  o'  asc'stance  in  effective!) 
coupling  research  in  application. 


William  J.  Price 
Executive  Director 

Air  Force  Office  of  Scientilic  Research 
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PREFACE 


Prolegomenous  Catechism 

Q:  What  is  the  purpose  and  requirement  for  this  publication? 

A:  The  primary  purpose  of  the  Lioriry  of  Congress  effort  is  to  provide  an  independent  audit  and 
bach- up  for  APOSR's  documentation  control  system,  delivering  indexed  abstracts  of  all  AFOSR- 
sponsored  publications.  Tilt  publication  per  se  accounts  for  only  5  percent  of  the  cost  of  the 
effort,  yet  multiplies  the  utility  by  a  factor  of  T!  000, 

Q:  Is  the  $726,050  this  project  has  cost  to  date  a  reasonable  expenditure  of  ATOSR  research  funds? 

A.  Yes.  USAr  spends  6  7  percent  of  its  R&D  budget  on  information  activities-  the  total  cost  of  the 
Bibliography  is  0. 45  percent  of  the  APOSR  contract  giant  budget  during  the  period  covered. 

Q:  Can  the  requirement  for  this  publication  be  satisfied  more  expeditiously  by  other  means ? 

A:  More  expeditiously,  yes.  More  accurately  and  completely,  no. 

Q-  What  does  this  publication  accomplish  that  is  not  already  provided  by  a  combination  of  other 
abstracting,  indexing  and  announcement  services? 

A:  Nothing  that  th-  skilled  user  or  librarian  couldn’t  do  for  himself,  given  sufficient  time. 

Q:  What  is  the  value  of  a  6-  year  old  organizatiorally  oriented  publication  to  the  scientific 
community? 

A:  One  operational  test  of  value  is  the  market  place.  The  SupertB’ndent  of  Documents  has  sold 
almost  3,000  copies  of  this  publication  for  a  total  price  of  $18,  628. 

If  only  APOSR- sponsored  research  is  reported,  is  the  title  correct? 

A:  It  was  for  Vol.  I.  covering  the  period  from  1950-1956  when  APOSR  bad  the  sole  speclflo  basic 
research  mission  in  the  Air  Force,  but  is  not  strictly  correct  irn  later  volumes. 

Q:  What  happened  to  the  pictures? 

A  Paragraph  25  of  "Government  Printing  and  Binding  Regulations"  provides  that  ''Ulus’ rations 
shall  not  be  used  in  departmental. .  .publications  unless  certified  to  be  functional  ana  to  relate 
entirely  to  the  transaction  of  public  business.  -  rhe  function  of  providing  charming  oases 
amongst  the  bleak  windrows  of  text  could  not  be  so  certified. 

Q:  Can  the  need  for  this  publication  be  adequately  demonstrated  to  higher  echelons? 

A:  You  never  know  till  you  try.  It  ts  hoped  however  that  any  defense  of  thin  ptibllctrton  would 
start  out  by  emphasizing  the  Independent  audit  and  backstop  aspects,  then  go  on  to  mention 
the  publication  per  se  in  terms  of  current  Congressional  and  White  House  interest  In  tech¬ 
nology  utilization,  technology  transfer  and  freedon  of  Information,  and  conclude  by  pointing 
out  that  the  important  question 's  not,  "Why  ts  APOSR  doing  this?”  but  rather  "Why  do  not 
more  agencies  do  this?” 


Sc 

This  is  the  sixth  volume  of  a  continuing  bibliographic  series,  and  Includes  within  the 
limitations  of  the  law  of  diminishing  returns,  abstracts  of  all  technical  reports,  Journal  articles, 
books,  symposium  proceedings,  and  monographs  produced  and  published  by  scientists  supported  tn 
whole  or  In  part  by  the  Air  Force  Office  of  Scientific  Research  during  the  calendar  year  1S62. 
Previous  publication1  in  this  series  have  boon, 

Vol.  1  (1950-1956),  issued  us  1961 
Vol.  TT  (1957-1958).  issued  in  1964 
Vol.  m  (1959),  issued  >n  ’966 
Vol.  IV  (I960),  issued  tn  1966 
Vol.  V  (1961),  issued  in  1967 

The  Air  Force  Office  of  Scientific  Research  supports  fundamental  research  tr>  the  five 
major  sv'eutiSc  disciplines:  physics,  chemistry,  engineering  sciences  (subsuming  mechanic*  and 
prcpalWucj,  life  sciences  (bo*h  biological  ani  behavioral,  but  not  medical),  and  mathematics 
(including  daring  the  period  of  this  bibliography,  the  information  sciences).  Thus  the  publications 
abstracted  herelt:  are  multi- disciplinary,  their  common  link  being  task  support  by  AFOSR 
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3our<  '-s  Ses  r'b^J 

Hefei  enres,  reports,  and  clous  to  the  existence  o!  reports  were  found  by  searching  the 
Indexes  and  report  collection  ol  the  Alt-  Force  Office  of  Scientific  Research  Technical  Library,  and 
the  collection  cif  the  Defense  Documentation  Center.  Detailed  searches  w  made  of  each  contract 
file  tn  the  several  APOSR  Directorates.  In  addition,  cavei- to- cover  searches  were  made  of  over  30S 
scientific  journal-*  issued  mostly  in  the  time  period  1962-19(8. 


Form  of  Entry  a s id  Arrangement 

Inherent  tn  the  organisation  of  this  book  le  the  concept  of  the  reports  within  a  contract  as  an 
unanalyxed  monographic  series.  Reports  are  posted  chronologically  and/or  alphabetically  under  con¬ 
tracts,  these  tn  turn  under  departments  01  laboratories,  and  these  under  contractors.  This  does.  In 
fact,  provide  a  rocg*5  subject  grouping,  w*th  the  detailed  subject  Index  leading  Into  clusters  of  like 
reports. 


The  abstracts  are  Identified  by  item  numbers  and  are  listed  under  the  numbers  In  the  indexes. 
TZe  form  of  entry  is,  In  general,  that  being  used  for  DDC  catalog  cards  i.  e  ,  source  of  the  document, 
title;  personal  author,  tf  any;  date;  pagination;  report  number;  contract  number;  and  accession  number. 
The  chief  exceptton  to  DDC  form  of  entry  is  that  the  primary  entry  is  by  the  parent  organization  followed 
by  the  name  of  the  specific  laboratory  or  Important  subdivision. 


Availability  of  Reports 

Toe  principal  accession  or  control  numbers,  which  Indicate  the  locations  of  reports  In  col¬ 
lections  are- 

AX)  ASHA  Document  or  Accessioned  Document: 

(available  at  DDC  Defense  Documentation  Center), 

Cameron  Station,  Alexandria,  Virginia  22314. 

PB  Publication  Board  for  sale  by  the  Clearinghouse 
Tor  federal’  Scientlftc  and  Technical  Information 
(CFSTl),  Sills  Building,  5285  Port  Royal  Road, 

Springfield,  Virginia  22151. 

The  fact  that  a  report  Is  abstracted  tn  this  book  means  that  a  copy  of  this  report  existed 
at  the  time  the  abstract  was  written;  tt  should  not  be  construed  to  Imply  that  either  AF05R  or  the 
Library  of  Congress  necessarily  has  a  copy  available  Inr  distribution.  Those  seeking  reports  should 
do  so  from  the  cited  agencies,  not  from  APOSR 


Indices 


A  detailed  subject  Index,  arranged  alphabetically,  has  seen  provided.  In  addiSon,  there 
are  a  contract  index,  an  AFOSR  control  number  Index,  and  a  personal  author  index. 
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ORTHOGONAL  POLYNOMIALS  IN  2  OR  n  VARIABLES, 
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This  research  has  been  concerned  with  the  development 
of  a  general  Interpolation  formula,  valid  for  an  arbitrary 
set  of  arguments  and  not  only  for  arguments  which  are 
intersections  of  sets  of  parallel  lines,  and  having  the 
following  properties’  (a)  the  formula  should  be  symmetric 
in  the  arguments,  and  lb)  it  should  give  reasonable  re¬ 
sults  when  applied  to  various  special  cases.  A  formula 
of  this  type,  developed  for  n-polnt  interpolation  in 
functions  of  (n-1)  variables,  is  the  following: 


f(X  )  -  Z 
0  s-1 


X.X....X  .XX  ,...x 
t  2  s-1  o  sel  n  , 

Xl*2-  XS-1XSX8*1-  X  * 


subsequence  Zn(}  of  .  Zn’,  verify  that  if  the  theorem 
holds  for  the  subsequence  .  then  it  holds  for  Zj.' 
(so  that  the  subsequence  is  in  a  sense  'characteristic' 
*or  1  Z„)  with  reject  to  the  convergence  property  in 
question)  and  finally  prove  the  theorem  for  f  Z™  J.  As 

a  result  of  analyzing  applications  of  this  method,  some 
elementary  lemmas  of  analytic  nature  have  been  estab¬ 
lished  which  may  be  used  to  sharpen  well  known  limit 
theorems  In  the  theory  of  probability.  Thts  is  Illus¬ 
trated  by  deriving  strong  laws  of  large  numbers  for 
weighted  means  of  random  variables  which  are  either 
uniformly  bounded  or  have  uniformly  bounded  p-th 
(absolute)  moments  and  by  proving  an  extension  of  the 
arc  sin  law  to  certain  sequences  of  nonidentically  dis¬ 
tributed  random  variables.  (Contractor's  abstract) 
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where  the  expressions  tn  the  fraction  denote  hyper¬ 
volumes.  While  attempts  to  generalize  the  above 
formula  to  cover  4-polnt  Interpolation  functions  of  2 
variables  have  proved  unsatisfactory,  more  positive 
results  have  been  obtained  for  the  development  of  (1)  an 
iterative  method  for  the  solution  of  n  non- linear  equa¬ 
tions  in  n  unknowns,  and  (2)  an  iterative  method  for  the 
solution  of  an  equation  In  one,  complex  variable. 


CRYSTALLOGRAPHIC  STUDY  OF  Ca2BaSl309,  by 
F,  P.  Glasser  and  L.  S.  D.  Glasser.  [1961]  [3jp.  incl. 
tables,  (AP0SR-4066)  [AF  t!(052)276]  Unclassified 

Also  published  In  Zeitschr.  Krist. .  v.  116:  263-265, 

- 

For  abstract  see  item  no.  5,  Vol.  V. 
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Aarhus  U.  Mathematical  Inst.  (Denmark).  Aberdeen  U.  Dept,  of  Chemistry  (Scotland). 


INVESTIGATIONS  ON  FLUCTUATIONS  OF  SUMS  OF 
RANDOM  VARIABLES,  by  E.  S.  Andersen.  Aug.  16, 
1961  flOjp.  (Annual  summar?  rept.  no.  3)  (AFOSR- 
2134)  (AF  61(052)42)  AD  272185  Unclassified 

For  symmetrically  dependent  random  variables,  a  gen¬ 
eralization  of  Spltzer's  formula  is  derived.  Further¬ 
more.  results  on  Toeplttz  matrices  and  a  Law  on  the 
Iterated  Logarithm  for  Maximal  Order  Statistics  are 
reported.  (Contractor's  abstract) 


Aarhus  U.  Mathematical  Inst.  (Denmark). 

CHARACTERISTIC  SUBSEQUENCES  AND  LIMIT  LAWS 
FOR  WEIGHTED  MEANS,  byO.  Barodorff- Nielsen. 

July  26,  1962  (15jp.  (Technical  note  no.  6;  repL  no. 

ASR  3)  (AFOSR-3544)  (AF  61(052)42)  AD  235442 

Unclassified 

Alsojiubltshed  in  Trans.  Third  Prague  Conf.  on  Informa¬ 
tion  Theory"  Statistical  Decision  Functions,  Random 
Processes,  Ltblice  [Czechoslovakia]  (June  5-13,  1962), 
Prague,  Czechoslovak  Academy  of  Sciences,  1964, 
o.  17-27. 

In  proving  limit  theorems  for  sequences  '  Z^'  of  random 
variables,  It  Is  a  standard  method  to  choose  a  suitable 


STRUCTURE  OF  CALCIUM  ALUMINATE, 

12C*G.  7A1j03,  by  J.  Jeevaratnam,  L.  S.  D.  Glasser, 
and  F.  P.  Glasser.  [1962]  [2]p.  (APOSR-4068) 

[AF  61(052)276]  Unclassified 

Also  published  tn  Nature,  v.  194:  764-765,  May  26, 

ms: - 

Observed  Intensity  measurements  of  56  x-ray  reflections 
from  a  single  crystal  of  anhydrous  12CaO.  7AI2O3  6*ve 
good  agreement  with  Intensities  calculated  from  the 
proposed  structure  of  BQssem  and  Eltel  (Zeitschr. 
Krist.,  v.  95:175,  1936).  This  structure  with  a  * 

1 1 . 98A,  space  group  I43d,  Z  -  2,  apparently  leaves 
2  "surplus"  O  Ions  per  unit  cell.  The  structure  Is  being 
refined  to  locate  these  O  tons.  The  high  temperature 
hydrate  (approx  12  Ca0.7Al203.  HjO)  is  also  being 
studied  to  locate  the  OH"  groups. 


Aberdeen  U.  Dept,  of  Chemistry  (Scotland). 

THE  DEHYDRATION  OF  HEMIMORPHITE,  by  H.  F. 
W.  Taylor.  [1962]  [13)p.  incl.  diagrs.  table,  refs. 
(AFOSR-4249)  [AF  61(052)276]  AD  105525 

Unclassified 
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Also  published  In  Alter,  Mineralogist,  v.  47-  932-944, 

j¥v^nrT$8r 

The  thermal  dehydration  of  hemtmorphlte 
(ZniSijOjtOHlj  •  H2O)  has  been  studied  by  single- crystal 
x-ray  methods.  Loss  of  the  molecular  water  below 
55Q"C  causes  only  slight  change  In  the  rest  of  the  struc¬ 
ture.  At  about  700  "C.  the  hydroxyl  water  Is  lost,  and 
there  Is  an  oriented  conversion  to  /J-ZnjStC^,  below 
980  “C  there  is  a  second  oriented  conversion  to 
w-Zn^O^  or  willemtte.  y-ZnjStO^  does  not  appear  to 
be  formed.  Both  orientation  relationships  have  been 
established  and  the  unit  cell  of  3  -  Zn^StO^  is  probably 
derived  from  a  distorted  tridymlte-  or  cristobalite-ltke 
framework  In  which  half  of  the  silicon  is  replaced  by  zinc 
and  additional  atoms  of  zinc  introduced  into  suitable 
interstices.  Possible  mechanisms  for  the  2  oriented 
conversions  are  discussed,  and  are  compared  with  those 
known  or  believed  to  occur  in  similar  reactions  of  silicates 
containing  other  cations.  (Contractor's  abstract) 


Aberdeen  tl.  Dept,  of  Chemistry  (Scotland). 

REACTIONS  IN  HEATED  LI  ME- ALUMINA  MIXTURES, 
by  A.  J.  Williamson  and  F.  P.  Glasser.  [1952]  [4Jp. 
incl.  diagr.  table.  (APOSR-J1083)  [AF  61(052)276} 

AD  422184  Unclassified 

Also  published  In  Jour.  Appl.  Chem. ,  v.  12:  535-538, 
Dec.  ldC2. 

Results  of  heating  5  lime-alumina  mixtures  for  3—120  hr 
at  temperatures  from  1045"  to  1405"  are  presented.  The 
mixtures  were  prepared  from  mixtures  of  CaCOj  (cal cite) 
anda-AljOj  and  also  from  co- precipitated  hydroxide 
gels.  Significant  departures  from  equilibrium  were 
noted.  In  general  the  gel  mixtures  approached  the 
equilibrium  state  more  rapidly.  Unstable  5CaO,  IAljP3 
was  not  detected.  Previous  interpretations  of  x-ray  dif¬ 
fraction  patterns  of  heated  lime- alumina  mixtures  are 
shown  to  be  in  error.  The  mechanism  of  the  reaction 
cannot  be  uniquely  determined  from  a  study  of  the  bulk 
reaction  products.  (Contractor's  abstract) 


Aberdeen  U.  Dep:.  of  Chemistry  (Scotland). 

TOPOTACTIC  REACTIONS  IN  INORGANIC  OXY- 
OO MPOUNDS,  by  L.  S.  D.  Glasser,  F.  P.  Glasser,  and 
H.  F.  W.  Taylor.  [1982]  [22]p.  IncL  lllus.  dligrs. 
tables,  refs.  (AFOSR-J1092)  [AF  61(052)276] 

AD  420490  Unclassified 

Also  published  in  Quart.  Rev.,  v,  16:  343-360,  1962. 

In  topotactic  processes,  a  single  crystal  of  a  starting 
material  la  converted  into  a  pseudomorph  containing  one 
or  more  products  in  *  definite  cryatallographtc  orteuL  - 
Hon.  For  true  topotaxy  there  muat  be  some  3- dimen¬ 
sional  correspondence  between  the  structures  of  the 


product  and  Us  host,  in  contrast  to  epitaxy.  In  which 
the  correspondence  need  only  be  2-dtmenstonal.  Factors 
which  may  influence  the  degree  of  orientation  include 
temperature,  pressure,  physical  state,  and  time  and 
rate  of  heating  used  to  induce  thermal  changes.  The 
sizes  and  electronegativities  of  the  cations  partly 
decide  which  tons  move  and  which  do  not.  With  small 

cations,  i.e. ,  Mg3*,  At3*,  Fe3*,  and  St*’,  the  oxygen 
frame  vork  iends  to  stay  relatively  unchanged  while 
cations  migrate.  The  number  of  oxygen  atoms  in  a 
given  volume  tends  to  remain  constant  in  the  regions 
whete  topotactic  change  occurs.  At  the  other  extreme. 

4+  4* 

large  electronegaHve  cations,  1.  e. ,  U  and  Pb  , 
probably  remain  fixed  while  oxygen  atoms  move.  In 
low- temperature  reactions  of  hydrated  calcium  silicates, 
calcium  migration  is  mportant,  but  reactions  occurring 
above  approx  500°  take  place  mainly  by  migration  of 
silicon,  the  Ca-O  framework  staying  nearly  unaltered. 

In  htgh  temperature  reactions  involving  silicon,  the 
concept  of  the  silicate  anion  as  the  most  Important  ele¬ 
ment  of  the  structure  >  s  not  a  good  starting  point  fer  an 
understanding  of  these  reactions.  The  packing  of  oxygen 
atoms,  and  of  any  large  cations  present.  Is  more  Impor¬ 
tant  that:  that  of  silicon.  Caution  should  be  used  in 
applying  these  generalizations  to  redox  processes  In¬ 
volving  the  metal,  l.  e. ,  FeO  --  Fe,  because  It  may  be 
Incorrect  to  use  tonic  radii.  The  effects  of  catalysts 
have  been  little  studied.  Water  seems  to  catalyze 
silicon  .migration. 


Aberdeen  V.  Dept,  of  Chemistry  (Scotland). 

CRYSTALLOGRAPHY  OF  THE  CaGa204  POLYMORPHS, 
by  J.  Jeevaratnam,  F.  P.  Glasser,  and  L.  S.  D. 
Glasser.  [1961]  (6j>.  Incl.  tables.  (APOSR-64-0432) 
(AF  61(052)276)  AD  *36369  Unclassified 

Also  published  in  Zeltschr.  Krtst. ,  v.  118:  257-262, 

June  1963. 

Single  crystals  of  the  3  polymorphs  of  CaGa^^  have 
been  studied.  CaGajO^-I  is  orthorhombic,  with  a  •= 
7.73.  b  =  9. 14,  c  =  10.36A;  CaGajO^-n  is  orthorhombic 
with  a  =  5.32,  b  =  14.38,  c  =  16.82A:  ra-CaGajO*  ts 
monocttnlc  with  a  =  7.86,  b  =  8. 90,  c  *  10.  55A,  9  -  93‘. 
These  cell  dimensions  do  not  resemble  any  of  those 
previously  reported  for  other  RO  -  RjOj  compounds. 

(Contractor';  abstract,  modified) 
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AeroChem  Research  Labs. ,  Inc.,  Princeton,  N.  J. 

SUMMARY  OF  LOW  TEMPERATURE  PLASMA-JET 
RESEARCH,  ENERGY  TRANSPORT  IN  CHEMICALLY 
ACTIVE  NONEQUILIBRIUM  SUPERSONIC  STREAMS, 
by  D.  E.  Rosner.  Final  rept.  Feb.  1962,  Up.  Incl. 
refs.  (Rept.  no.  TP-39)  (AFOSR-2202)  (AF  49(638)- 
300)  AD  273889  Unclassified 
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The  abstracts  of  17  reports  and  papers  are  given 
together  with  a  chronological  listing  of  18  verbal  pre¬ 
sentations  made  under  the  snme  contract.  These  con¬ 
tributions  deal  with  experimental  and  theoretical  aspects 
oi  energy  transport  In  chemically  active,  nonequlllbrtum 
gaseous  streams  and  represent  the  results  of  a  4  yr 
program  of  research  In  this  area.  (Contractor's  abstract) 


AeroChem  Research  Labs. ,  tnc. ,  Princeton,  N.  J. 

CHEMICAL  SCAVENGER  PROBE  DETERMINATIONS  OF 
ATOM  AND  EXCITED  MOLECULE  CONCENTRATIONS 
IN  NONEQUILIBHIUM  SUPERSONIC  STREAMS  OF 
ACTIVE  NITROGEN,  by  A.  Fontitn,  D.  E.  Rosner,  and 
S  C.  Kurzius.  Aug.  1S62  [60jp.  lncl.  dlagrs.  tables, 
refs.  (Rept.  no.  TP-40)  (AFOSR-4626)  (AF  49(638)300) 
AD  296398  Unclassified 

A  quartz  chemical  scavenger  probe  was  developed  to 
study  local  active  species  concentrations  In  a  gas  ex¬ 
panded  from  a  converging-diverging  nozzle  glow  dis¬ 
charge  source.  The  probe  samples  a  small  central 
portion  of  the  supersonic  non-equlllbrlum  jet.  Results 
obtained  with  active  N  at  one  relatively  low  discharge 
power  output  are  discussed.  The  sampled  gas  mixed 
and  reacted  inside  the  probe  with  one  of  the  scavenger 
gases  NO,  NH^,  or  C2H4  at  18.8  mm  Hp  and  an  average 
temperature  of  500  °K.  The  NO  light  titration  technique 
and  the  iroductlon  of  HCN  from  CjH^  set  ar.  upper  and 

lower  bound  respectively  for  the  atom  concentration. 

The  observed  maximum  amount  of  NO  decomposition 
was  2. 1  times  as  large  as  the  NO  light  titration  end 
point  flow  rate.  This  difference  Is  far  In  excess  of  that 
observed  In  conventional  discharge  flow  systems  and  Is 
interpreted  as  being  due  to  excited  N2  molecules  reac'  ng 

with  NO  In  a  reaction  slow  compared  to  that  between  N- 
atoms  and  NO.  The  contribution  of  the  jet  was  found  to 
be  at  least  comparable  to  that  of  the  N-atoms.  A  new 
analytical  technique  for  quantitative  analysis  of  the  un- 
decompased  NO  was  develooed.  Decomposition  of  NHj 
also  showed  the  presence  of  excited  molecules.  The  NO 
light  titration  technique  can  also  be  used  for  composition 
measurements  of  the  total  supersonic  jet.  (Contractor's 
abstract,  tn  part) 


AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N.  J. 

THE  APPARENT  CHEMICAL  KINETICS  OF  SURFACE 
REACTIONS  IN  EXTERNAL  FLOW  SYSTEMS.  D1FFU- 
SIONAL  FALSI  FICATION  OF  ACTIVATION  ENERGY 
AND  REACTION  ORDER,  by  D.  E.  Rosner.  [1962]  (lljp. 
lncl.  dlagrs.  tables,  refs.  (APOSR-J1478)  (AF49- 
(638)1138)  AD  426558  Unclassified 

Also  published  in  A.I.Ch.E.  Jour.,  v.  9:321-331. 

Mayim 

For  abstract  see  Item  no.  14,  Vol.  V. 


AeroChem  Research  Labe.,  Inc.,  Princeton,  N.  J. 

SCALE  EFFECTS  AND  CORRELATIONS  n?  NON- 
EQUILIEHIUM  CONVECTIVE  HEAT  TRANSFER,  by 
D.  E.  Rosner.  [1962]  [6jp.  lncl.  dlagrs.  refs.  fAFOSR- 
J1480)  (AF  49(638)1138)  AD  427536  Unclassified 

Also  published  in  ALAA  Jour. ,  v.  1;.  1550-1555,  July 


Also  pu 


The  affect  of  chemical  nonequlllb. .  ji  on  the  dependence 
of  heat  flux  on  physical  scale  is  illustrated  fer  the  case 
of  simultaneous  gas- phase  and  surface-  cata'y zed- 
atom  recomoinatton.  Altitude- velocity  regimes  in  which 
one  can  expect  appreciable  chemical  nonequilibrium 
effects  on  the  heat  flux  and  Us  scale  dependence  are 
displayed  and  combined  with  trajectory  Information  for 
representative  hypersonic  vehicles.  Approximate  but 
rather  general  correlation  equations  are  suggested  for 
the  nonequtltbrtum  boundary- layer  regime. 


AeroChem  Research  Labs. ,  Inc. .  Princeton,  N.  J. 

FUNDAMENTAL  SOLUTION  TO  THE  DIFFUSION 
BOUNDARY  LAYER  EQUATION  FOR  SEPARATED  FLOW 
OVER  SOLID  SURFACES  AT  VERY  LARGE  PRANDTL 
NUMBERS,  byD.  E.  Rosner.  [19621  [12}p.  lncl.  dlagrs. 
tables,  refs.  (AFOSR-J1481)  (AF  49(638)1138) 

AD  427537  Unclassified 

Also  published  In  Internat'l.  Jour.  Heat  and  Mass 
Transfer,  v.  6:  ’793-804,  Sept  1963. 

For  abstract  see  Item  no.  17,  Vol.  VI. 


AeroChem  Research  Labs. ,  Inc. .  PrincHon.  N.  J. 

INFLUENCE  OF  THE  TURBULENT  DIFFUSION 
BOUNDARY  LAYER  ON  THE  APPARENT  KINETICS 
OF  SURFACE  CATALYSED  REACTIONS  IN  EXTERNAL 
FLOW  SYSTEMS,  byD.  E.  Rosner.  [1962]  17p.  lncl. 
dlagrs.  tables,  refs.  (APOSR-64-0215)  (AF  49(638)- 
1138)  AD  432574  Unclassified 

Also  published  In  Chem.  Eng.  Sc1..,  v.  19:  1-17,  Jan. 
1964^ 

For  abstract  see  item  no.  18,  Vol.  VI. 


AeroChem  Research  Labs. ,  Inc. ,  Princeton.  N.  J. 

RADIATION  COOLING  OF  AERODYNAMICALLY 
HEATED  SURFACES  AT  HIGH  MACH  NUMBERS,  by 
D.  E.  Rosner.  [1962]  f44]p.  IncL  dlagrs.  tables,  refs. 
(AFOSR-64-1893)  (AF  49(638)1138)  AD  450013 

Unclassified 
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Also JlublisheJ  la  Supcrson'.i  Flow.  Cbeu-icai  Processes 
and  Radiative  Transfer;  [Proc.  AGARD  Colloq.  J.  ed. 
b7  r.  B.  Olfe  and  V.  Zakkay.  London,  Perganon  Press, 
m 4.  p.  439-485. 

For  abstract  see  Item  no.  19,  Vol.  VI. 


tional  techniques  are  discussed  for  dlflusional  Prandtl 
numbers  of  order  unity  as  well  as  for  the  asymptotic 
extreme.  Tabular  values  are  given  of  alt  pertinent 
noodtmensional  reaction  rate  coefficients  over  the  entire 
range  from  reaction  rate- to- diffusion  control  for  one- 
half,  first  and  second  order  irreversible  surface  reac¬ 
tions  using  a  rational  improvement  of  the  Frank- 
Kamenelskli  quasi- stationary  approximation. 


AeroChem  Research  La^s. ,  Inc,.  Princeton,  N.  J.  IS 


FUNDAMENTAL  SOLUTION  TO  THE  DIFFUSION 
BOUNDARY  LAYER  EQUATION  FOR  NEARLY  SEPA¬ 
RATED  nOW  OVER  9011D  SURFACES  AT  VERY  LARGE 
PRANDTL  NUMBERS,  by  D.  E.  Rosner.  Nov.  1962,  ?4p. 
tnel.  diagrs.  tables,  refs.  (Repi.  no.  TP-52)  (AF49- 
(6,18)1138)  AD  291031  Unclaasifled 


Also  publlshedjn  Intemat'l.  Jour.  Heat  and  Mass 
Transfer,  v.  6;  793-804,  Sept.  2963.  (AFOSR-J1481; 

AD  427537) 

Using  the  method  of  self-similar  solutions,  an  exact 
fundamental  solution  to  the  equation  -<f  convective  diffusion 
is  obtained  for  the  case  of  nearly  separated  flow  over  a 
surface  when  the  Prandtl  number  Is  very  large  compared 
to  unity.  The  driving  force  for  diffusion  in  assumed  to 
change  abruptly  from  zero  to  unity  at  the  streamwtse 
location  x  =  f  and  an  arbitrary  distribution  of  the  velocity 
profile  curvature  parameter  (d2u,  5  y2)^  _  Is  allowed 

through  the  use  of  the  von  Mises  transformation.  An 
integral  (profile)  method  using  a  cubic  polynomial  for  the 
dimensionless  concentration  (temperature)  profile  is 
shown  to  predict  the  correct  functional  form  of  transfer 
coefficient  but  overestimates  Its  magnitude  by  3. 3%. 

This  Is  more  than  twice  the  error  of  a  corresponding 
Integral  method  solution  to  the  no naepa rating  flow  prole- 
lem,  suggesting  once  again  that  for  a  given  number  of 
terms  in  the  approximating  polynomial  the  accuracy  of 
profile  methods  in  general  deteriorates  as  one  nears 
separation  of  the  velocity  boundary  layer. 


AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N.  J. 

RADIATION  COOLING  OF  AERDDYNAMICALLY 
HEATED  SURFACES  AT  HIGH  MACH  NUMBERS,  by 
D.  E.  Rosner.  Jan.  28,  1962,  4Sp.  incl.  diagrs.  tables, 
refs,  (Rept.  no.  TP-60)  (A F  49(538)1138)  AD  297233 

Unclassified 

Also  published  In  Supersonic  Flow,  Chemical  Processes 
and  Rad.attve  Transfer;  (Proc.  AGARD  Colloq.  !.  ed.  by 
D.  B.  Olfe  and  V.  Zakkav.  London.  Pergamor.  Press, 
1964,  p.  439-483.  (AFOSR-64-1893;  AD  459013) 

Several  aspects  of  radtaiiun  cooling  are  discussed, 
particularly  those  associated  with  tne  occurrence  of 
surface  catalyzed  atom  recombination  at  high  Mach  num¬ 
bers.  An  analogy  between  radiation  cooling  and  chemical 
surface  catalysis  is  explored  and  the  dominant  effectc 
resulting  from  interactions  between  these  two  processes 
are  Illustrated  using  simple  mathematical  models  which 
serve  to  single  out  tne  important  nondlmenslonal  pa¬ 
rameters.  In  connection  with  flight  applications,  alti¬ 
tude  velocity  maps  are  presented  which  provide  an 
over- all  picture  of  the  regimes  in  which  chemical  non- 
equilibrium  effects  should  be  noticeable.  Several  unex¬ 
plored  areas  of  potential  Interest  tn  the  design  of  hyper  • 
sonic  lifting  vehicles  art  outlined  and  related  to  the 
available  literature.  Not  all  of  these  areas  deal  with 
thermochemical  effects.  Many  problems  remain  un¬ 
solved,  as  illustrated  by  a  brief  discussion  of  the  radia¬ 
tion-cooled  flat  plate  (Contractor's  abstract) 


AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N.  J. 

INFLUENCE  OF  THE  TURBULENT  DIFFU90N 
BOUNDARY  LAYER  ON  THE  APPARENT  KINETICS  OF 
SURFACE  REACTIONS  IN  EXTERNAL  FLOW  SYSTEMS, 
by  D.  E.  Rosner  July  1962,  51p.  Incl.  diagrs.  tables, 
refs.  (Rept  no.  TP-50)  (AF  49(638)1138) 

AD  291030  Unclassified 

Also  published  1c  Chem.  Eng.  Set.,  v.  IS-  1-17.  Jan. 
T§g?.  (AlOSR-61-0215,  AD  432574) 

The  occurrence  of  d'ffuslon  boundary  layers  in  the 
vicinity  of  solid  catalysts  tn  forced- flow  systems  causes 
the  apparent  chemical  kinetics  of  surface  reactions  to 
differ  from  the  true  Interfacial  kinetics.  The  magnitude 
of  this  falsification  is  Investigated  quantitatively  for  the 
case  of  turbulent  incompressible  flow  within  the  boundary 
layer,  using  the  uniform  catalytic  flat  plate  as  an  exam¬ 
ple.  Corresponding  results  for  laminar  diffusion  layers 
are  included  for  comparison.  Several  distinct  computa- 


AeroChem  Research  Labs  ,  Inc.,  Princeton,  N.  J. 

SCALE  EFFECTS  FOR  NCNEQCl  LIBRIUM  CONVEC¬ 
TIVE  HEAT  TRANSFER  WITH  SIMULTANEOUS  GAS 
PHASE  AND  SURFACE  CHEMICAL  REACTIONS.  AP¬ 
PLICATION  TO  HYPERSONIC  FLIGHT  AT  HIGH  ALTI¬ 
TUDES.  bv  D.  E.  Rosner.  Nov.  1962.  19p.  tncl.  diagrs. 
refs.  (Repi.  r.o.  TP-54)  (AF  49(638)1138)  AD  291052 

Unclassified 

Conceptual  division  of  the  general  problem  of  non- 
equi librium  convective  heat  transfer  into  a  transfer 
coefficient  and  generalize!,  recovery  enthalpy  driving 
force  faLs  to  confine  the  dominant  Influence  of  fluid 
dynamic  quantities  to  the  coefficients  themselves.  The 
Reynold's  number  dependence  of  the  energy  transport 
rate  can  exhibit  unusual  behavior,  particularly  In  the 
mixed  regime  In  which  strongly  exothermic  gas  phase 
and  surface  atom  recombination  reactions  are  of  compa¬ 
rable  Importance.  A  class  of  manned  re-entry  bodies 
will  experience  peak  Stealing  rates  In  altitude- speed 
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regions  where  nonequilibrium  atom  recombination  will 
i'e  the  rule.  Available  calculations  Indicate  that  the  peak 
heat  flux  could  differ  by  a  factor  of  three.  A  controllable 
trajectory  which  has  been  optimised  on  the  basis  of  a  con¬ 
vective  heating  rate  may  be  significantly  different  from 
the  true  optimal  trajectory  taking  due  account  of  non- 
equilibrium  phenomena.  It  has  been  conjectured  that  If 
nonequlllbrlum  recombination  were  Included  in  certain 
design  calculations  there  might  exist  optimum  nose  radii 
for  minimum  heat  flux  somewhat  in  analogy  to  the  more 
familiar  case  of  combined  convective  and  radiative  heat 
transfer. 


Aerojet- General  Corp. ,  Azusa,  Calif. 

ISOTOPE  EFFECTS  AND  THE  MECHANISM  OF 
ATOM  PRODUCTION  IN  GAMMA-IRRADIATED  ICE 
AT4.  2"K,  by  H.  S.  Judelkls,  J.  M.  Flournoy,  and  S. 
Siegel.  [1962]  [7 ]p  tncl.  diagrs.  table.  (AF  18(603)- 
110]  Unclassified 

Published  In  Jour.  Chem.  Phys. ,  v.  37:  2272-2278, 

Nov.  T5,  1362. 

The  relative  Intensities  of  tne  electron  spin  resonance 
spectra  of  H  and  D  atoms  were  determined  for  mixtures 
of  H^O  and  DzO  which  were  Irradiated  and  observed  at 
4.  2  K.  A  careful  analysis  of  the  results  Indicates  that 
the  yield  of  atoms  per  unit  Irradiation  dosage  exhibits 
no  isotope  effect,  except  for  the  system  containing  trace 
amounts  of  HjO  in  DjO.  The  presence  of  a  large  Isotope 
effect  for  a  system  of  Dfl  containing  approximately 
0.  llr  H2G  Is  discussed  In  terras  of  energy  transfer  in 
the  solid  state.  (Contractor's  abstract) 
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HIGH  FREQUENCY  COMBUSTION  INSTABILITY 
(Abstract),  by  R.  G.  Peonies.  11961]  [l}p.  [AF49- 
(638)178]  Unclassified 

Presented  at  Fourteenth  AFOSP.  Contractors'  meeting 
on  Liquid  Rocket  Combustion  Research,  Princeton  U. , 

N.  2. ,  Sept.  25-26,  1961.  (AFOSR- 1768;  AD  267915) 

U  has  beer  demonstrated  that  the  Inherent  stability  of  a 
combustion  process,  as  related  to  basic  rocketry.  Is 
determined  by  (aj  the  magnitude  3nd  spatial  distribution 
of  pressure-sensitive  energy  available  for  release  to  a 
given  perturbation,  and  (b)  the  relationship  between  the 
replenlshme- .  of  this  energy  and  the  behav'or  character¬ 
istics  of  the  perturbation.  Recent  activities  have  been 
dlrecied  towards  the  quantitative  Investigation  of  the 
parameters  affecting  Inherent  stability.  A  2- dimensional, 
transparer.l-walled  motor  was  designed,  fabricated,  and 
tested  to  experimentally  measure  pressure-sensitive 
energy  and  to  dete  mine  the  effect  of  variations  In  the 
operating  paramo-  ers  on  ihe  magnitude  and  spatial  dis¬ 
tribution  of  this  energy.  The  combustion  mechanism  Is 
photographically  observed  to  determine  gas  velocity  and 
relative  combustion  temperature,  and  as  a  result. 


available  energy  is  determined.  Representative  ex¬ 
perimental  data  is  presented  and  discussed.  The  support 
mechantsra  for  combustion  instability  and  the  cnaracter- 
Istlc  behavior  of  a  perturbation  have  an  Interdependency 
which  must  be  considered  when  investigating  either 
phenomena.  The  difficulties  encountered  thus  far  In  the 
development  of  an  experimentally  consistent  theory  for 
unstable  combustion  have  been  the  result  of  analytical 
separation  of  these  events.  To  overcome  some  of  the 
deficiencies  of  existing  analytical  combustion  models, 
the  characteristics  of  an  instability,  as  encountered  In 
a  large-scale  thrust  chamber,  are  being  Investigated. 
Some  of  the  pertinent  Information  gathered  is  presented 
and  discussed. 
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KINETICS  OF  RECOMBINATION  PROCESSES.  by 
C.  B.  Kretschmer.  Final  technical  rept.  Ap>\  15, 
1959-June  14,  1962,  24p.  lncl.  tables.  (Rept.  no. 
AN-671)  (APOSR-3200)  (AF  48(638)540)  AD  283043 

Unclassified 

Rate  coefficients  for  formation  of  Nj,  NO,  Hj,  HO2, 
H^Oj,  He9*.  and  Ar„*  from  atoms,  atomic  lens,  or 
free  radicals  in  triple  collisions  were  measured  at 
300  °K.  A  theoretical  evaluation  of  the  rate  coefficient 
for  diatomic  molecule  formation  in  triple  collisions 
was  carried  out,  giving  results  which  agr*— d  well  with 
the  experimental  values.  Rate  coefficients  for  several 
bimolecular  reactions  Involving  O  atoms,  N  atoms,  or 
OH  radicals  were  also  determined.  A  theory  of  positive 
ion  -Election  by  Langmmr  probes  in  gas  discharge 
plasmas  «t  pressures  between  about  0, 1  and  20  mm  Hg 
was  developed.  Dissociative  recombination  coefficients 
of  Ar,  N,  O,  Hg,  and  Cs  roolecula--  ions  were  deter¬ 
mined  from  probe  measurements  on  gas  discharge  after¬ 
glows,  using  this  theory  to  calculate  ion  concentrations 
from  probe  currents.  Recombination  coefficients  ob¬ 
tained  In  this  manner  agreed  well  with  values  obtained 
by  microwave  techniques.  (Contractor's  abstract) 


Aerojet- General  Corp  ,  Azusa.  CaM. 

KINETICS  OF  THREE- BODY  ATOM  RECOMBINATION, 
by  C.  B.  Kretschmer  and  H.  L.  Petersen.  [1962]  [7]p. 
Inc),  diagrs.  tables,  refs.  (AFOSR- 64-0666)  (AF  49- 
(633)540)  AD  435933  Unclassified 

Also  published  In  Jour.  Chem.  Phvs. ,  v.  39:  1772- 

T77SrOH:~in?63. 

For  abstract  see  Item  no.  26.  Vol.  VI. 


Aerrjet-General  Coro. ,  Azusa,  Calif. 

USE  OF  LANGMUIR  PROBES  TO  STUDY  ION- ELEC¬ 
TRON  RECOMBINATION,  by  C.  B.  Kretschmer  and 
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H.  L.  Petersen.  [I962j  {9jp.  incl.  diagrs.  table,  rels. 
(AFOSR- 64-0667)  [AF  49(638)540]  AD  435912 

Unclassified 

Also  published  in  Jour.  Appl.  Phys, ,  v.  34:  3209-3217, 

nsfnrm: - 

For  abstract  see  Item  no.  27,  Vol.  VI. 
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HNE7ICS  OF  THREE- BODY  ATOM  RECOMBINATION, 
by  C.  B.  Kretschmer  and  H.  L.  Petersen.  June  1962, 
22p.  Incl.  Ulus,  tables,  refs.  (Rept.  no.  AN- 625) 

(AF  49(638)540)  AD  283042  Unclassified 

Phys.,  v.  39:  1772-1778, 


where  *e  ts  the  electron  mean  free  path. 


i>  the  Ion 
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<5cT  V;  I i^STTAFOSR- 64- 0666;  AD  435933) 


The  following  values  of  the  3-body  recombination  rate 

constant  t 
or  350  'K: 


2  2 

constant  in  units  of  cc  'mo!  sec  were  measured  at  300' 


N  -  N  -  N2  -  N2 


N0,  8.0  x  10 


14 


N  ♦  O  -  hk  -  NO  -  Nj,  3.3  x  10 
H  -  H  -  -  Hj  *  H2.  8.9  x  10 


15 

15 


The  rate  constant  for  the  reaction  N  *  -  NO  -  O  was 

found  to  be  5  x  107  cc.  mol  sec  at  350 'K.  A  statistical- 
mechanical  calculation  of  the  3- body  recombination  rate 
constant  gave  values  which  agreed  well  with  the  above 
experimental  results  and  also  reproduced  the  previously 

14  2  2 

determined  value  of  <  2. 5  x  10  cc  ,  mol  sec  for 
O  -  O  -  02  -  O2  •  02-  The  large  variation  In  rate 
constant  for  different  gases  is  due  mainly  to  differences 
In  a'omlc  masses  and  statistical  weights.  Redissociation 
of  molecules  In  high  vibrational  levels  is  important  in 
reducing  the  net  rate  of  recombination.  At  high  tempera¬ 
tures.  the  theory  predicts  a  rate  constant  varying  as 

T  - 1 
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THE  USE  OF  LANGMUIR  PROBES  TO  STUDY  ION- 
ELECTRON  RECOMBINATION,  by  C.  B.  Kretschmc- 
and  H.  L.  Petersen.  July  1962.  36p.  Incl.  dlagrs. 
table,  refs.  (Rept.  no.  AN-664)  (AF  49(638)540) 

AD  283041  Unclassified 

Also  published  In  Jour.  Appl.  Phys..  v.  34  :  3209- 
3211?.  Nov7TsS3:  1 A FOSR- 64-0667:  AD  435S12) 

Between  about  0. 1  and  20  mm  Hg,  ton  concentration  Is 
related  to  the  current  collected  by  a  negative  cylindrical 
probe  by  the  equation  (in  practical  units) 

-1  2 


1.78  x  101"  v 


8<V  r  f1  4‘5  8,. 
P  P 


mobility,  Vp  and  are  the  probe  voltage  and  radius. 

and  1  ts  the  probe  current  per  unit  length.  The  plasma 
ts  not  perturbed  because  the  probe  current  Is  supplied 
by  ionization  occurring  at  the  sheath  boundary.  Using 
tnls  equation,  the  following  values  of  the  dissodatlve- 
recorcbl nation  coefficient  a  in  cm3  sec  were  obtained 
from  pulse  discharge  afterglow  measurements: 
argon,  3.  6  x  10"7  for  high  excitation  and  1.4  x  10"'’ 

for  moderate  excitation;  oxygen,  2.0  x  Iff6:  mercury, 

-  6 

3.  5  x  10  For  nitrogen  »  was  found  to  be  proportional 
to  pressure  and  equal  to  1.7  x  10* 7  at  1  mm  Hg.  For 
cesium  the  above  equation  does  rot  apply,  and  the  value 
n  -  1.7  x  10' ‘  was  obtained  from  experimental  results 
using  conventional  probe  theory.  The  frequency  of 
3-body  conversion  of  atomic  to  molecular  tons  was 
found  to  be  151  see*1  for  argon  and  37  sec  lor  helium. 
(Contractor  s  abstract) 
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AN  INVESTIGATION  OF  A  CHARGED  COLLOID 
PROPULSION  SYSTEM,  by  C.  K.  Hinrichs.  Final 
technical  rept.  May  1959-July  1962.  49p.  incl.  illus. 
dlagrs.  refs.  (Rept.  no.  AN-683)  (APOSR-3202) 

(A  F  49(638)656)  Unclassified 

The  electrostatic  dispersion  of  low  vapor  pressure 
liquids  Into  highly- charged  colloidal  particles  has  been 
studied  with  a  view  to  the  application  of  this  pro. ess  In 
a  charged  colloid  propulsion  system  for  space  applica¬ 
tions.  The  liquids  were  dispersed  from  various  spray 
tips  that  were  raised  to  a  high  electric  potential.  The 
atomization  of  the  liquids  lntc  charged  colloidal  particles 
can  be  explained  by  the  repulsion  of  charges  on  the 
liquid  surface  by  the  high  poteitlal  of  the  spray  tip.  Two 
methods  of  charging  the  liquid  have  beer,  studied— elec¬ 
tron  bombardment  and  Ionic  conduction.  In  the  absence 
of  these  charging  methods  the  liquid  does  not  form  a 
coilotdal  spray  but  does  undergo  a  pumping  action  which 
may  be  explained  by  the  weaker  effects  of  dielectro¬ 
phoresis.  Charge- to- mass  ratio  distributions  for  the 
droplets  In  the  spray  have  been  obtained  that  have  aver¬ 
age  charge- to- mass  ratios  varying  from  .1  coulomb  kg 
to  40  coulombs  kg.  The  average  charge- to- mass  ratio 
obtained  was  found  to  increase  with  Increasing  conduc¬ 
tivity  or  spraying  voltage  or  decreasing  mass  flow  rate, 
it  Is  expected  that  the  application  of  these  effects  can 
Increase  the  charge- to- mass  ratio  to  several  hundred 
to  a  thousand  coulomb  kg  and  make  the  technique  of  elec¬ 
trostatic  dispersion  of  liquids  applicable  to  charged 
colloid  propulsion  systems. 
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RATE  OF  SUBLIMATION  OF  AMMONIUM  HALIDES,  by 
R.  F.  Cbalken,  D.  J.  Sibbett  and  others.  Mar.  1962 
[24 Jp.  lnd.  dlagrs.  tables,  refs,  (Rept.  no.  TN-43) 

(A FOSR- 2350)  (AF  49(638)851)  AD  407709.  AD  609814 

Unclassified 
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Also  published  Rj  Jour.  Chem.  Phys.,  v.  37  2311-2318. 
Nov  15715627" 

The  rates  of  sublimation  of  ammonium  chloride,  bromide, 
iodide,  and  fluoride  have  been  determined  by  2  different 
techniques  over  the  temperature  range  of  100- 600  "C, 
corresponding  to  an  increase  in  sublimation  rate  of 

A 

10  The  2  methods  employed  were  the  Isothermal  rate 
of  weight  loss  using  a  quartz  spring  balance,  and  the  hot¬ 
plate  linear  pyrolysis  method.  The  low  activation  energy 
tabojt  one-ihird  the  heat  of  sublimation)  found  for  am¬ 
monium  chloride  by  earlier  Investigators  has  been  veri¬ 
fied  ar.d  found  to  extend  to  the  other  halides.  The  fre¬ 
quency  factor  is  also  abnormally  low  for  the  ammonium 
halides,  by  a  factor  of  roughly  10^,  with  the  exception  of 
fluonde,  for  which  the  factor  is  only  about  500.  These 
results  are  in  fair  agreement  with  the  Schultz- Dekker 
mechanism  for  ammonium  halide  sublimation.  (Con¬ 
tractor's  abstract) 


Aerojet- General  Corp. .  Azusa,  Calif. 

INVESTIGATIONS  OF  THE  MECHANISMS  OF  DECOM¬ 
POSITION.  COMBUSTION  AND  DETONATION  OF 
SOLIDS  (Abstract),  by  R.  F.  Chaiken,  D.  J.  Sibbett 
and  others.  [1961j[2jp.  [AF  49(638)851  j 

Unclassified 

Presented  at  Third  APOSR  Contractors'  Meeting  on 
Combustion  of  Solid  Propellants.  Utah  U. ,  Salt  Lake 
City,  Jan.  30-31,  1961.  (APOSR-936) 

Brief  progress  is  reported  on  the  following  studies: 
ill  rates  of  sublimation  for  NH^Cl,  NHqBr.  and  NH^I: 

1 2>  thermal  decomposition  of  small  single  crystals  of 
ammonium  perchlorate:  (3)  grain  burning  detonation  of 
explosives  (TNT,  Tetryl,  and  PETN);  (4)  burning  rate 
stjdies  of  pressed  strands  of  propellant  materials, 
and  (5.  the  gas  phase  decomposition  of  perchloric  acid. 


Aeronautical  Research  Associates  of  Princeton,  tnc. ,  N.  J. 

A  NEW  APPROACH  TO  NONEQUILIBRIUM  STATISTICAL 
MECHANICS  OF  GASES,  byj.  E.  McCune.  G.  Sandri, 
and  E.  A.  Fneman.  [1962)  [13fp.  tncl.  refs.  (APOSR- 
3718)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Resear-h  under  AI'  49(638)1140  and  Office  of  Naval 
Research)  AD  287145  Unclassified 

Also  published  in  Rarefied  Gas  Dynamics  Proc.  Third 
InternatT  Symposium,  Paris  (France/ (June  1962), 

New  York,  Academic  Press,  Suppl.  2,  v  1:  102-114, 
1963.  (AFOSR-5312) 

A  new  technique  for  the  study  of  multiple-time  relaxa¬ 
tion  processes  is  ajJplled  to  the  case  of  a  short-range 
(neutral)  dilute  gas.  A  vtnal  expansion  of  the  EBGKY 
hierarchy  is  combined  with  an  expansion  of  the  time 
derivative  In  such  a  way  that  explicit  account  ts  taken 
ol  both  the  fast  and  slow  processes  occurring.  This  ex¬ 
pansion  is  made  definite  by  the  removal  of  secular  terms 


on  the  fasi  time  scale:  the  first  condition  for  the  re¬ 
moval  of  such  secularlttes  Is  Bogolubov'8  form  of  the 
Boltzmann  equation.  Generalized  conditions  for  the 
attainment  by  a  gas  of  such  a  kinetic  stage  are  given. 

The  difficulty  of  generalizing  the  ld&etlc  equation  to  allow 
for  3- body  effects  ts  discussed  tn  the  light  of  new  devel¬ 
opments.  (Contractor's  abstract) 


32 

Aeronautical  Research  Associates  of  Princeton,  Inc. ,  N.  J. 

ON  THE  RELAXATION  OF  GASES  TOWARD  CONTINU¬ 
UM  FLOW,  by  J.  E.  McCune,  T.  F.  Morse,  and  G. 
Sandri,  (I962j  [21  Jp.  incl.  dtagr  refs.  (AFOSR-J1038) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)1140  and  Office  of  Naval  Re¬ 
search)  Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
luternafl.  Symposium,  Paris  (France)  (June  1962),  New 
York,  Academic  Press,  Suppl.  2,  v.  1>  115-135,  1963. 
(AFOSR-5310. 

A  new  method  lor  obtaining  kinetic  equations  from  ex¬ 
pansions  of  the  BBGKY  hierarchy  has  been  developed 
recently  by  Fneman  and  Sandri.  This  method  takes 
advantage  of  the  multiplicity  of  time  scales  appearing 
naturally  In  the  hierarchy  equations,  and  uses  the  free¬ 
dom  of  these  new  time  parameters  to  eliminate  secular 
terms  and  thereby  render  the  expansion  uniformly  valid 
for  all  times.  The  technique  of  Introducing  multiple 
time  scales  Is  also  applicable  to  the  Boltzmann  equation 
and  Its  various  moments.  For  a  perturbation  tn  small 
spatial  gradients  at  fixed  Mach  number  It  is  shown  that 
the  second  and  third  approximations  tc  the  distribution 
function  necessarily  must  approach  asymptotically  the 
famtlar  Chapman- Enskog  results  If  the  expansion  Is  to 
remain  valid  for  large  times.  The  moment  equations 
asymptotically  become  the  Navier-Stokes  and  Burnett 
equations  In  the  corresponding  approximations.  This 
pattern  follows  to  all  orders.  The  major  new  result  is 
to  demonstrate  the  manner  tn  which  the  various  approxi¬ 
mations  to  the  distribution  function  asymptotically 
approach  the  Chapman- Enskog  values  on  the  fast  time 
scale.  To  study  tn  detail  how  this  asymptotic  damping 
of  transients  occurs,  the  Bhatnager,  Gross,  Krook 
collision  model  is  investigated,  and  explicit  forms  of 
the  transients  in  the  pressure  tensor  and  heat  flow  vec¬ 
tor  calculated  through  first  order.  (Contractor's 
abstract) 


Aeronautical  Research  Associates  of  Princeton,  Inc.,  N.  J., 

THE  FOUNDATIONS  Oi~  NONEQUILIBRIUM  STATISTICAL 
MECHANICS.  1  AND  II,  by  G.  Sandri.  [1962J  [86jp.  tncl. 
dlagrs.  tables,  refs.  (AFOSR-64-0136/  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(63811224  and  AF  491638)1140,  and  Office  of  Naval 
Research!  AD  431068  Unclassified 

Also  published  In  Ann.  Phys.,  v.  24:  332-418,  Oct.  1963. 

A  novel  philosophy  of  irreversible  dynamics  Is 
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formulated.  This  philosophy  s«-nis  from  the  claim  that 
the  kinetic  equations  available  (fkltzmann,  Landau' 
Bogollubov-  Lenard)  are  essentially  exact  and  cannot  be 
Improved.  That  is,  for  kinetic  gases  (those  whose  be¬ 
havior  Is  charac'erlied  by  that  of  one  typical  particle) 
these  equations  constitute  closed,  statistically  complete 
knowledge.  This  thesis  Is  demonstrated  by  using  a  tech¬ 
nique  that  separates  completely  the  different  time  compo¬ 
nents  exhibited  by  the  evolution  of  a  gas  when  an  appropri¬ 
ate  parameter  (characteristic  of  the  regime  in  which  the 
gas  Is  found!  Is  small.  The  expansion  In  this  parameter 
Is  pushed  qp  to  Its  breaking  point  marked  by  the  presence 
of  an  Intrinsic  divergence.  WUh  this  technique  we  can 
pinch  off  the  series  at  this  point  and  remain  with  a  closed, 
finite  system  of  equations.  The  argument  is  made  com¬ 
pelling  by  the  fact  that  the  same  divergence  occurs  for 
all  gaseous  regimes  (short-range,  weak- coupling,  dilute 
weak  coupling  and  Debye).  When  statistical  Information 
about  a  gas  Is  needed  beyond  that  afforded  by  the  knowl¬ 
edge  of  the  motion  of  the  average  particle,  a  new  asymp¬ 
totic  expansion  of  the  Llouvllie  equation  must  be  used. 

For  this  purpose  a  pair- kinetic  expansion  of  the 
Ltouvtllc  equation  Is  Introduced. 
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THEORETICAL  AND  EXPERIMENTAL  INVESTIGATION 
OF  SECOND-ORDER  SUPERSONIC  WING-  BODY  INTER¬ 
FERENCE.  by  M.  [T.  ]  Landahl,  G.  Drougge,  and  B. 

Jj.  J  Beane.  [I960]  [9jp.  tncl.  tllus.  dlagre.  (APOSR- 
3438)  (AF  61(052)75)  Unclassified 

Presented  at  Nat'l.  summer  meeting  of  the  Inst. 
Aeronaut.  Set. ,  Phenomena  of  Transontc  and  Super¬ 
sonic  Flow  Session,  Los  Angeles,  Call!.,  June  16-19. 
1959. 

Also  published  In  Jour.  Aero/Space  Set. ,  v..  27  :  694- 
702,  SeptK5837 

For  abstract  see  item  no.  39,  Vol.  IV. 
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Aeronautical  Reaearcl  Inst,  of  Sweden,  Stockholm. 

RESEARCH  ON  THREE  DIMENSIONAL  FLOW 
EFFECTS  ON  THIN  WINGS,  by  G.  Drougge.  (Final 
rept.  j  Nov.  20,  1962.  5p.  tncl.  refs.  (APOSR-4586) 
(AF  61(052)75)  AD  401177  Unclassified 

A  summary  Is  presented  of  research  on  the  3-dlmen- 
slonal  effects,  at  high  supersonic  speeds  on  thin  wings 
due  to  the  presence  of  another  body,  generally  one  to 
which  the  wing  Is  attached.  The  problems  studied  were 
the  second  order  wing-body  Interference  and  entropy 
gradient  effects  that  are  experienced  by  wings  situated, 
for  example.  In  the  rotational  flow  field  about  a  blunt- 
nosed  body.  (Contractor’s  abstract) 


Aeronautical  Research  Inst,  of  Sweden,  Stockholm. 

AN  EXPERIMENTAL  AND  THEORETICAL  INVESTIGA¬ 
TION  OF  SECOND-ORDER  WING- BODY  INTERFER¬ 
ENCE  AT  HIGH  MACH  NUMBER,  by  P.  G.  Wtlby. 

Aug.  1962,  16p.  tncl.  Ulus,  diagrs.  (Technical  note 
no.  6,  rept.  no.  91>  (APOSR-4587)  (AF  61(052)75) 

AD  294411  Unclassified 

The  second-order  wing- body  interference  theory  of 
Landahl  and  Beane  is  used  in  the  theoretical  calculation 
of  the  pressure  distributions  over  the  wing  of  a  wing- 
body  combination.  Results  are  compared  with  experi¬ 
mental  values  obtained  from  wind-tunnel  tests,  at  a 
Mach  number  of  7.35,  on  a  cone- cylinder  non- lifting 
body  with  a  triangular  wing  of  wedge  section  set  at  inci¬ 
dences  of  0%  3  ',  6"  and  10 ".  It  is  shown  that  inter¬ 
ference  effects  can  be  very  large  and  can  be  calculated 
theoretically  with  good  accuracy.  (Contractor’s  ab¬ 
stract) 
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Aeronautical  Research  Inst,  of  Sweden,  Stockholm. 

THE  FLOW  FIELD  ABOUT  A  HEMISPHERE- 
CYLINDER  BODY  AT  A  MACH  NUMBER  OF  7. 3,  by 
P.  G.  Wtlby.  Nov.  1962.  14p,  incl.  Ulus,  diagrs. 
tables.  (Technical  note  no.  7:  rept.  no.  92)  (AFOSR- 
4588)  (AF  61(052)75)  AD  2986C8  Unclassified 

A  method  ts  presented  for  evaluating  the  flow  field 
around  a  blunt-nosed  body  of  revolution,  from  stagnation 
pressure  measurements  and  bow-shock  shape.  Resutts 
obtained  by  applying  this  method  to  a  hemisphere- 
cylinder  body  at  a  Mach  number  of  7.3  are  given  and 
compared  with  results  given  by  approximate  theory. 
(Contractor’s  abstract) 


[Aeronca  Manufacturing  Corp.  Aerospace  Dlv. , 

Baltimore,  Md.  j 

ON  EXISTENCE  AND  ON-LINE  COMPUTABILITY  OF 
MINIMAL- COST  TIME-VARYING  GAIN  FACTORS  OR 
OPEN- LOOP  CONTROL  PROGRAMS  FOR  FINAL- 
VALUE  AUTOMATIC  CONTROL  SYSTEMS,  by  R.  W. 
Bass.  [1962]  (lljp.  (AFOSR-1559)  [AF  49(638)1003) 

Unclassified 

Let  A(t)  and  K(t)  be  continuous  matrices  defined  on 
0  4  t  <  -  »  ,  and  let  0  -  r  <  T  be  any  two  times.  Let  x0 
be  any  vector  In  En.  and  define  x(t)  on  t  4  t  -•  T  by 
x  =  A(t)  ♦  K(t)  c(t),  xfr )  -  x  .  where  the  ’  control  tunc- 

X  o 

tlon"  c(t)  Is  any  measurable  function  defined  on 
r  *■  t  *  T  and  such  that  the  "cost  of  control"  integral 

.7"  2 

I  -  I  'c'  -  J"  c(o)  dr  If  finite.  Based  on  the  above 

theorem.,  the  following  problems  are  considered: 

(1)  that  of  firming  a  control  law  c(t)  such  that  x(T)  =  0,, 
and  ;2)  linear  feedback  control  where  c(t)  =  G(t)x  and 


1 


■  n  i  iv  iiwbniwi) 


I  ho  gain  matrix  is  any  measurable  function  defined  on 
’  i  T  such  that  xfT)  ■  0  holds  and 

-T  2 

i  I  G'  G(o  )  x  (n  )  do  Is  finite. 


Aeronca  Manufacturing  Corp.  Aerospace  Div. , 

Baltimore.  Md. 

ASPECTS  OF  GENERAL  CONTROL  THEORY,  by  R.  W. 
Bass  and  P.  Mendelson.  Aug.  1962.  187p.  (AFOSR- 
2754)  (AF  49(638)1003)  AD  289486  Unclassified 

An  elaborate  matrix  analysis  ts  developed  for  use  as  an 
effect!  e  technique  for  perform!  .g  the  numerical  calcula¬ 
tions  necessary  for  application  of  advanced  control  theory 
to  practical  engineering.  These  new  techniques  have 
been  applied  successfully  to  a  variety  of  multi-dimen¬ 
sional  linear  and  non-linear  cc.-trol  synthesis  problems. 

A  number  of  necessary  and  sufficient  conditions  for  the 
stability  of  linear  control  system  systems  -ave  been  de¬ 
veloped,  using  Liapunov's  direct  method,  a  vi  have  been 
used  to  derive  several  synthesis  procedures  for  the 
selection  of  gain  vectors  ensuring  stability.  It  ts  shown 
that  if  a  linear  system  with  one  undetermined  gain  vector 
satisfies  a  so-called  condition  of  ’  controllability",  then 
ior  every  possible  choice  of  characteristic  roots  of  the 
system,  there  exists  precisely  one  gain  vector,  which, 
if  chosen,  causes  the  system  to  have  the  chosen  roots. 
Further  it  is  shown  how  this  gain  vector  can  be  computed 
dtrectlv  by  a  single  matrix  inversion.  Among  other 
topics  discussed  are-  continuous  saturating  control 
system',  discontinuous  on-off  control  systems,  general 
nonlinear  systems,  discontinuous  time-optimal  control 
of  linear  plants,  and  the  maximum  principle  for  synthesis 
of  optimal  systems. 
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Aeronutrontc,  Newport  Beach,  Calif. 

; ELECTRON-ION  RECOMBINATION  BY  COLUSIONAL 
AND  RADIOACTIVE  PROCESSES]  by  S.  R.  Byron,  A. 

L  Kleider,  and  W.  W.  Lawrence.  Second  Annual  rept. 
Jan  1962,  26p.  incl.  llxus.  diagrs.  refs.  (AFOSR- 
2229)  (AF  49(638)670)  Unclassified 

Experimental  measurements  of  the  time  history  of  the 
speed  of  shock  waves  generated  in  the  T-tube  are  pre¬ 
sented.  The  results  of  studies  of  the  physical  properties 
o.'  high  temperature  gases  under  conditions  far  from 
equilibrium  and  studies  of  the  ionization  and  radiative 
emission  from  the  quiescent  gas  prior  to  passage  of  t*-e 
shock  wave  in  the  T-tube  are  given. 


Ac  run utronic,  Newpoi  t  Beach,  Calif. 

ELECTRON-ION  RECOMBINATION  BY  COLUSIONAL 
AND  RADIATIVE  PHDCESSES,  by  S.  [R.  J  Byron.  R.  C 
Stabler,  and  P.  I.  Bortz.  [1962]  [4]p.  tncl.  diagrs. 
tables,  refs.  (AF  49(C38)670)  Unclassified 


Published  in  Phys.  Rev.  I.trs. ,  v.  8.376-379, 

May  1,  fSB2. 

Two  physical  principles  which  dominate  the  electron- 
ion  three-body  recombination  process  of  capture  Into 
excited  states  are  pointed  out  and  discussed.  These 
principles  are  used  as  the  basis  of  a  simple  general 
theory  for  the  calculation  of  the  electron  temperature 
and  the  net  rate  three- body  recombination,  o.  This 
theory  is  used  to  calculate  the  value  of  ar  in  hydrogen  at 
an  electron  temperature  of  i690Q°K,  the  result  agrees 
very  well  with  that  obtained  from  the  computer  program 
of  Bates  and  Kingston.  Calculations  of  o  for  several 
other  cases  are  in  general  agreement  with  experiment. 
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Aeronutrontc  [Newport  Beach,  Calif.  J 

ELECTRON-ION  RECOMBINATION  IN  DISCHARGE 
AFTER-GLOWS  (Abstract),  by  S.  [R.J  Byron,  R.  C. 
Stabler,  and  P.  [I.  !  Bortz.  [1962]  ]l)p.  [AF  49(638)- 
670]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer  Phys.  Soc.,  Series  n,  v.  7;. 
328,  Apr.  23.  19C2. 

The  rate- limiting  factors  ir.  the  collistonal  recombina¬ 
tion  of  electrons  and  ions  in  discharge  afterglows  are 
(1)  the  rate  of  de-excitatior.  by  collisions  and  radiation 
of  the  state  for  which  the  total  equilibrium  de-excitation 
rate  has  a  minimum,  and  (2)  the  rate  of  elastic  energy 
transfer  between  electrons  and  tons.  The  nonequillbrlum 
electron  temperature  and  the  recombination  rate  are 
obtained  from  simultaneous  solution  of  the  equations  for 
the  minimum  de-excitation  rate  and  the  electron  energy 
balance.  The  3-body  character  of  the  colllslonal  re¬ 
combination  and  de-excitation  process  is  masked  by  the 
time  rate  of  change  of  the  electron  temperature.  The 
net  rate  of  recombination  exhibits  a  2- body  density 

dependence  (dNe.  dl  qNp  ,  where  a  is  Independent  of 
N  i  because  of  the  2-body  behavior  of  the  elastic- energy 

transfer  rate.  Early  results  of  the  application  of  this 
theory  to  recombination  in  discharge  afterglows  are 
given  in  the  following: 


Gas 

T^exp)1 

Ne 
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3100 
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Agricultural  Research  Council.  Inst,  of  Animal 
Physiology  [London]  (Gt.  Brit.). 

EFFECT  OF  DRUGS  ON  THE  NORADRENALINE 
CONTENT  OF  BRAIN  AND  PERIPHERAL  TISSUES 


>  9  < 


AIK  FORCE  SCIENTIFIC  RESEARCH 


AND  ITS  SIGNIFICANCE,  by  S.  Sanan  and  M.  Vogt. 

(1961)  (19)p.  tncl.  tables,  refs.  (APOSR-34  63)  (AF  61- 
(052)367)  Unclassified 

Also  published  in  Brit.  Jour.  Pharmacol,  and  Chemo¬ 
therapy  "vTTfff 109-127.  Feb.  1962. 

A  study  was  nude  of  the  changes  in  the  noradrenaline 
content  of  sympathetic  ganglia  and  brain  produced  by 
a  series  of  drugs.  The  first  section  deals  with  drugs 
which  have  pharmacological  actions  on  different  parts 
of  the  postsynaptic  sympathetic  neurones.  Two  of  these 
drugs,  methoserplcKne  and  guanethidine,  cause  hypo¬ 
tension,  and  the  question  arose  whether  this  effect  can 
be  explained  by  changes  in  the  noradrenaline  content  of 
the  peripheral  sympathetic  neurones.  A  second  point 
was  to  ascertain  whether  these  drugs  have  any  action  on 
the  brain.  The  actions  of  the  2  other  drugs,  the 
nicotine- like  compound  dtmethylphenylptpenutnium 
iodide,  which  stimulates  sympathetic  ganglia,  and 
amphetamine,  which  stimulates  nerve  endings,  were 
examined.  If  this  stimulation  was  accompanied  by  a  loss 
in  noradrenaline  from  the  sympathetic  neurone  this 
would  support  the  theory  that  these  substances  act  by 
releasing  noradrenaline.  The  second  part  of  thU  work 
Is  concerned  with  2  amine  oxidase  inhibitors  known  or 
reputed  to  ralee  the  noradrenaline  content  of  tissues, 
particularly  of  brain:  the  object  was  to  test  whether  there 
Is  a  correlation  of  such  action  with  effects  on  behavior. 
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Agricultural  Research  Council.  Inst,  of  Animal 
Physiology  [London j  (Gt.  Brit.). 

CHEMICAL  AND  PHYSIOLOGICAL  CHANGES  PRO¬ 
DUCED  BY  ARTERIAL  INFUSION  OF  DIHYD'OXY- 
PHENLALANtNE  INTO  ONE  CEREBRAL  HEMISPHERE 
OF  THE  CAT,  by  R.  DagirmanjUr.,  R.  Laverty  and 
others.  Jan.  10,  1962  |10)p.  tncl.  tables,  refs. 

(A  FOSR-3912)  (AK  61(052)367)  AD  289865 

Unclassified 

Also  published  in  Jour.  Neurochem.  v.  10:177-182, 
Mar.  1W1XPOSR-J843.  AD  416500) 
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Agricultural  Research  Council.  Inst,  of  Animal 
Physiology,  Iamdon  (Gt.  Brit.). 

HYPOGASTRIC  NERVE  OF  THE  DOG,  by  M.  Vogt. 
(1962)  (2)p.  (AFOSR-J<72)  [AF  EOAR-62-19] 

AD  407891  Unclassified 

Also  published  in  Nature,  v.  197  :  804-805,  Feb.  23, 

T583 - 

Longitudinal  serial  sections  were  made  of  the  Inferior 
mesentertc  ganglia  and  the  hypogastric  nerves  of  dogs 
in  an  effort  to  ascertain  where  chromafflne  tissue,  if 
such  was  present,  might  be  localized  in  such  nerves. 
Analysts  of  the  tissues  revealed  large  chromafflne 
bodies  inside  the  inferior  mesenteric  ganglia,  but  these 
did  not  extend  into  the  hypogastric  nerve.  However, 
small  elongated  groups  of  5-50  chromafflne  cells 
occurred  either  within  the  very  core  of  the  nerve  or 
along  its  surface  underneath  the  eplneurium.  These 
groups  were  usually  found  in  the  middle  pari  of  the 
nerve,  2  or  more  cm  away  from  either  the  lower  pole 
of  the  mesenteric  ganglion  or  the  beginning  of  the  pelvic 
plexus.  There  was  no  apparent  difference  In  the  amount 
of  chromafflne  tissue  in  the  nerves  of  young  and  of 
adult  dogs.  In  view  of  the  present  Interest  of  pharma¬ 
cologists  in  the  hypogastic  nerve,  the  fact  should  be 
kept  in  mind  that  this  nerve  is  a  complex  structure, 
varying  in  composition  from  species  to  species,  and 
not  just  a  bundle  of  postganglionic  fibres. 
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Agricultural  Research  Council.  Inst,  of  Animal 
Fhysiology,  London  (Gt.  Brit.). 

CHEMICAL  AND  PHYSIOLOGICAL  CHANGES  PHO- 
DUCFD  BY  ARTERIAL  INFUSION  OF  DI HYDROXY- 
PHENYLALANINE  INTO  ONE  CEREBRAL  HEMI¬ 
SPHERE  OF  THE  CAT,  by  R.  Dagtrraanjtan,  R. 
Laverty  and  others.  [1962]  [6]p.  incl.  tables,  refs. 
(AFOSR-JB43!  (AF  EOAR-62-19)  AD  4165G0 

Unclassified 


Dthydroxyphenylalanine  (DOPA),  5-20  mg,  was 
infused  into  one  carotid  artery  of  the  cats  through  a 
catheter  tied  into  one  lingual  arterv.  When  dilation  of 
the  pupil  (anaesthetized  cats)  or  encephalographtc 
arousal  (cerveau  isole  preparation)  had  developed  on  the 
side,  of  the  Infusion,  u.e  brain  was  removed  and  cate¬ 
cholamine  estimations  were  carried  out  in  different 
regions  of  the  2  cerebral  hemispheres.  The  dopamine 
content  of  the  caudate  nucleus  was  Increased  on  the  side 
of  the  infusion,  often  by  more  than  100%.  The  dopamine 
content  of  hypothalamus  and  midbrain-  reticular  forma¬ 
tion  of  the  treated  side  was  Increased  by  a  similar  pro¬ 
portion.  The  noradrenaline  content  of  the  hypothalamus 
and  the  mldbraln  was  not  raised  by  the  Infusion.  The 
possible  relationship  of  chemical  and  physiological 
changes  elicited  by  the  infusion  is  discussed.  (Contrac¬ 
tor's  abstract) 


Also  published  in  Jour.  Neurochem.,  v.  10-  177-182, 

Mar7TB3" 

For  abstract  see  item  no.  44,  Vol.  VI. 
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Agricultural  U.,  Wageningen  (Netherlands). 


STRONGLY  CAHOTENOID- DEFICIENT  CHROMA  Tll'M- 
STRAIN  D  CELLS  WITH  'NORMAL'  BACTEHIOCHLORO- 
PHYLL  ABSORPTION  PEAKS  IN  THE  800-850  mp 
REGION,  bv  E.  C.  Wassink  and  G.  H.  M.  Kronenberg. 
[1962]  [2)p.'incl.  diagrs.  (AFOSR-4183)  (AF  61(052)- 
270)  AD  632074  Unclassified 


Als^  published  In  Nature,  v.  194:  553-554.  May  12. 

IB. 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


Cultures  of  carotenoid-deficient  cells  of  Chromatium, 
strain  D  were  prepared  by  the  method  devised  by 
Goodwin  and  Osman,  using  dlphcnyiamlne  (DPA).  The 
bacteriochlorophyll  absorption  max  at  850  mu  is  of  the 
same  order  of  magnitude,  and  in  some  cases  even  higher 
than  that  found  in  normally  grown  cells  of  Chromatium, 
strain  D.  The  same  holds  for  the  pigment-protein 
complexes,  present  in  extracts  of  both  types,  prepared 
by  grinding.  In  a*l  cases  the  spectrum  shows  the  shape 
which  is  usual  for  Chromattum,  stratn  D,  namely,  with 
an  350  mu  max  about  1. 2—1. 5  times  as  high  as  the 
800  mo  max.  The  spectra  of  the  green  cells  and  their 
extracts  tend  to  show  a  somewhat  decreased  890  mu 
absorption  as  compared  with  normally  grown  cells. 
Observations  demonstrate  that  there  is  net  necessarily 
a  relation  between  disappearance  of  carotenoids  and 
disappearance  of  the  850  mu  bacteriochlorophyll  max  in 
Chromattum,  strain  D. 


Agricultural  U. ,  Wageningen  (Netherlands).. 

PHYSICAL  AND  CHEMICAL  STUDIES  OF  CHLORO¬ 
PHYLL  SYSTEMS,  by  E.  C.  Wasstnk  and  G.  H.  M. 
Kronenberg.  July  1,.  1962  [160, p.  lncl.  dtagrs.  refs. 

'  AFOSR-4904J  (AF  61(052)270)  AD  414936 

Unclassified 

Study  has  been  made  of  the  absorption  spectra  of  bacterio- 
chiorophyll  types  In  purple  sulphur  bacteria,  as  manifest 
b\  .often  3)  absorption  maxima  in  the  near  infrared  (at 
80C.  850,  and  890  mu).  Evidence  for  considering  these 
absorption  maxima  as  due  to  3  or  more  different  pigment- 
protein  complexes  is  discussed.  Preliminary  attempts 
to  separate  these  supposed  complexes  In  their  native 
staic  by  dispersing  and  topographical  methods  proved 
ineffective.  Further  characterization  of  the  pigment 
complexes  in  their  native  state  was  made  by  studying 
certain  effects  on  harvested  cells  and  during  growth  of 
cultures.  The  main  effects  considered  were  light  In¬ 
tensity  and  light  quality,  temperature,  atmosphere, 
cultivation  with  diphenylamtne,  depressing  carotenoid 
formation,  and  a  comparison  between  differential  effects 
and  the  extractability  of  bacteriochlorophyll  from  the 
different  complexes  by  organic  solvents  with  variation  in 
concentration  and  duration  of  exposure.  In  general  the 
850  mu  peak  appeared  more  sensitive  than  the  800  mu 
one.  Preliminary  observations  suggest  that  the  effect 
A  red  light,  only  absorbed  by  bacierlo  chlorophyll,  is 
about  as  effective  as  that  also  absorbed  by  carotenoids. 


Air  Force  Office  of  Scientific  Research,  Washington.  D.  C. 

ELECTRIC  PROPULSION  RESEARCH  (SURVEY),  by 
O  A  Berlhold  and  M.  W.  Slawskv.  Mav  8.  1961  {37  Ip. 
lncl.  tables.  (APOSR-1632)  AD  264767  ' 

Unclassified 

A  comprehensive  survey  and  analysis  is  presented  of 
the  research  efforts  being  conducted  by  organizations  of 
the  Office  of  Aerospace  Research,  United  States  Atr 
Force  which  are  considered  relevant  to  the  over-all  Air 
F'orce  program  of  research  in  electric  propulsion.  The 


List  of  Research  Efforts  is  separated  into  2  major 
groups  based  on  the  degree  of  relevance  to  the  Electric 
Propulsion  Program.  Group  1  Includes  those  efforts 
which  directly  contribute  to  the  electric  propulsion  work 
as  such.  Group  2  comprises  the  balance  of  the  selected 
research  efforts  which  contribute  somewhat  less  directly 
to  electric  propulsion,  but  which  are  still  positively 
related  to  it.  (Contractor's  abstract) 
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[Air  Force  Office  of  Scientific  Research.  Washington, 

D-  C.  j 

GAS- SURFACE  PHENOMENA,  by  M.  Rogers.  Apr. 

1962,  139p.  tncl.  Ulus,  diagrs.  table,  refs.  (AFOSR- 
2342)  (In  cooperation  with  Johns  Hopkins  U. , 

Baltimore,  Md. )  AD  285845  Unclassified 

Presented  at  meeting  on  Gas-Surface  Phenomena.  Air 
Research  and  Development  Command  Hq. ,  Baltimore, 
Md. ,  Mar.  5,  1956. 

This  report  is  based  on  a  transcript  of  an  informal 
discussion  which  brought  together  scientists  from  the 
various  disciplines  (e.  g. ,  fluid  dynamics,  chemistry, 
and  solid  state  physics)  for  an  exchange  of  ideas  on  new 
concepts  in  gas- surface  phenomena.  The  main  topics 
of  discussion  were-  Historical  perspective  and  orienta¬ 
tion.  Viewing  the  surface.  Surface  lattice  perfection 
and  symmetry;  Surface  layers.  Gas  state  and  flow  insta¬ 
bility,  Energy  considerations  in  gas- surface  interac¬ 
tions.  The  accommodation  coefficient,  Effect  of  relative 
masses  and  molecular  structure  on  the  thermal  energy 
accommodation  coefficient,  Solid- solid  adhesion  and 
Conclusions  and  recommendations,  it  was  concluded 
that  advances  tn  understanding  gas- surface  phenomena 
depend  on  advances  in  surface  physics  and  chemistry, 
fince  knowledge  of  the  nature  of,  and  details  of,  a  sur- 
lace  is  of  Interest  to  many  diverse  fields,  a  common 
forum  for  the  presentation  and  collection  of  this  knowl¬ 
edge  appears  warranted.  It  Is  therefore  recommended 
that  a  Journal  of  Surface  Physics  be  created,  so  that 
understanding  and  perspective  obtained  in  any  one  area 
concerned  with  the  problem  can  be  rapidly  and  efficiently 
applied  in  the  others. 


Air  Force  Office  of  Scientific  Research,  Washington. 

D.  C. 

LONG  RANGE  RESEARCH  IN  INFORMATION  RE¬ 
TRIEVAL,  by  H.  [A.  [Wooster.  [1962]  jl6jp.  lncl. 
tables.  (AFOSR-4573)  AD  428356  Unclassified 

Also  published  in  Information  Retrieval  Today;  [Proc. 
of  a  Symposlumj,  Minnesota  U. ,  Minneapolis  (Sept.  19- 
22,  1962),  ed.  by  W.  C.  Simonton.  Minneapolis, 

Center  for  Continuation  Study  of  Minnesota  U.  .  1963, 
p.  149-164. 

This  paper  is  based  on  a  National  Science  Foundation 
publication.  Current  Research  and  Development  in 
Scientific  Documentation,  no.  10,  dated  May  19S2, 
which  is  considered  a  valuable  tool  to  those  running  re¬ 
search  programs  in  the  field  of  information  retrieval. 
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In  the  4  yr  from  Oct.  1958  to  Nov.  1952  the  publication 
grew  from  76  pages  with  a  total  of  55  Items  to  383  pages 
with  a  total  of  343  Items.  In  the  present  note  the  various 
chapters  are  reviewed  and  analysed  Individually,  and 
categorized  on  the  basis  of  the  sources  sponsoring  re¬ 
search  In  the  particular  field  covered  by  a  given  chapter. 
The  discussions  cover  the  following  chapter  headings. 

(1)  Information  needs  and  uses,  (2)  Information  storage 
and  retrieval,  (3)  Mechanical  translation,  (4)  Equipment, 
(5)  Character  recognition,  (6)  Speech  analysis  and  syn¬ 
thesis,  (7)  Linguistics  and  lexicography,  and  (8)  Arti¬ 
ficial  intelligence. 
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Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

LONG-RANGE  RESEARCH  IN  INFORMATION  SCIENCES, 
by  H.  (A.  ]  Wooster.  (1962)  (7}p.  (APOSR-5535) 

Unclassified 

Aisopublished  in  Information  Retrieval  In  Action;  Proc. 
of  a  Cot?.,  Western  Reserve  U. ,  Cleveland,  Ohio 
(Apr.  16-18,  1962),  Cleveland,  Western  Reserve  U. 
Press,  1963,  p.  147-153. 

Hie  programs,  responsibilities,  and  problems  of  the 
Air  Force  Office  of  Scientific  Research  in  its  role  of 
supporting  basic  research  and  promoting  accessibility  of 
information  concerning  its  research  are  discussed.  It 
is  suggested  that  fund- granting  agencies  should  recog¬ 
nize  2  major  responsibilities:  (1)  to  report  on  the  In¬ 
ventory  of  current  projects  that  they  are  supporting, 
and  (2)  to  make  the  results  of  the  research  freely  avail¬ 
able.  Two  major  contributions  of  the  Air  Force  in  this 
area  are  publication  of  Basic  Research  Resumes,  which 
contains  one-paragraph  abstracts  of  all  APOSR  and 
Office  of  Aerospace  Research  supported  projects;  and 
the  Air  Force  Scientific  Research  Bibliography,  which 
gives  abstracts  of  every  report,  journal  article,  sympo¬ 
sium  paper,  etc. ,  resulting  from  research  supported  by 
APOSR  and  published  during  a  given  period.  Commen¬ 
surate  with  its  basic  research  program,  the  Air  Force 
must  be  concerned  with  the  storage  and  retrieval  of  all 
forms  of  information,  as  well  as  the  methodology  and 
techniques  necessary  for  the  acquisition,  transmission, 
evaluation,  and  interpretation  of  Information.  It  ts  sug¬ 
gested  that  the  groundwork  be  laid  for  using  the  great 
potential  of  computers  in  real  time  command  and  control 
operations,  deot  si  on-  making,  advanced  communication 
and  Intelligence  processing  problems. 


Air  Force  Office  of  Scientific  Research.  Directorate 
of  Information  Sciences,  Washington,  D.  C. 

THE  APOSR  PROGRAM  IN  INFORMATION  SYSTEMS 
RESEARCH,  by  R.  Swanson.  [1962]  [10]p.  tncl.  illus. 
refs.  (APOSR- 4602)  Unclassified 

Also  published  In  Proc.  Symposium  on  Materials  Infor¬ 
mation  Retrieval,  Wright-Patterson  Air  Force  Base, 
Ohio  (Nov.  23-  29,  1962),  p.  116-124. 

The  AFOSR  program  In  Information  systems  research 


ts  directed  toward  the  support  of  fundamental  studies 
having  thr  promise  of  yielding  general  principles 
capable  of  being  applied  to  information  systems  for 
spectflc  purposes  with  p'-oflt  to  those  systems.  This 
program  incorporates  both  empirical  and  theoretical 
studies  ranging  f  om  systems  analyses  and  ad  hoc 
structuring  of  clssslfi cation  schedules  to  inquiries  into 
the  elements  of  language,  human  thought  and  learning 
processes,  and  logic  systems  for  machine  reduction  — 
all  aimed  ultimately  toward  the  better  information  sys¬ 
tem,  the  better  concatenation  of  men  and  machines  to 
facilitate  progress  in  the  advancement  and  applications 
of  knowledge. 


54 

Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 

N.  Mex. 

NOTES  ON  TEST  SLED  MEASUREMENTS  AT  THE 
HOLLOMAN  TRACK,  by  G.  Hughes  and  C.  D.  Leedham. 
Jan.  1962,  79p.  tncl.  dlagrs.  tables,  refs.  (APOSR' 
DRA-62-1)  (AFOSR- 2607)  AD  276108  Unclassified 

The  quality  of  seeing  at  the  Holloman  track,  oeing 
basic  to  all  optical  measurement  methods  to  be  de¬ 
scribed,  has  been  measured.  An  analysis  of  possible 
optical  systems  for  yaw,  pitch,  and  roll  measurement 
is  reported.  Based  on  this  analysts,  one  optical  meas¬ 
urement  method  is  proposed  tor  each  attitude  compo¬ 
nent.  The  analysts  of  space  time  data  for  test  package 
vibrations  ts  discussed  in  terms  of  the  spacing  of 
velocity  measuring  points  along  the  track.  A  method 
ts  proposed  to  measure  test  package  velocity  rather 
than  sled  velocity  relative  to  the  track.  (Contractor's 
abstract) 
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Atr  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 

N.  Mex. 

ON  ESTIMATES  OF  UNEAR  FUNCTIONS  FOR  TIME 
SERIES,  byJ,  Abbott,  P.  Randolph,  andJ.  Rosenblatt. 
July  1962,  37p.  (APOSR  DRA-62-12)  (APOSR-3531) 
AD  283037  Unclassified 

The  objective  of  this  analysts  is  to  establish  a  pro¬ 
cedure  for  determining  certain  linear  estimates  of  time 
series  data.  Since  the  Immediate  problem  that  led  to 
this  research  was  that  of  estimating  veloctty  from 
position  and  time  measurements,  this  analysis  treats 
as  a  special  case  the  problem  of  estimating  veloctty. 
Throughout,  the  procedures  are  developed  within  the 
framework  of  statistical  decision  theory. 
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Atr  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo. 
N.  Mex. 

SIMIUTUDE  CONSIDERATIONS  IN  SPACE 
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ENVIRONMENTAL  SIMULATION,  by  T  Y.  Toong. 

Aug.  1962,  6p.  >  A  FOSR,  DRA- 62- 1 6)  (AFOSR-3534) 

AD  2333S3  Unclassified 

Simulation  of  sp*ce  environment  has  been  examined  on 
the  basts  of  similitude  considerations.  Examples  are 
given  io  Indicate  how  subgravitatlonal  effects  can  be 
studied  In  an  earth-bound  laboratory.  Conjectures  are 
also  made  as  to  possible  effects  of  subgravity  on  human 
locomotion  and  heart  beat.  It  appears  that  much  under¬ 
standing  of  the  subgravtty  effects  on  man  can  also  be 
achieved  by  the  use  of  similitude  rules.  The  similitude 
considerations  presented  In  this  note  can  also  be  applied 
to  the  simulation  of  other  more  exotic  space  environ¬ 
mental  conditions.  (Contractor's  abstract) 


Air  Force  Office  of  Sclentmc  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 

N.  Mex. 

STUDY  ON  STRUCTURAL  FEASIBILITY  OF  A  FLY¬ 
WHEEL  ACCELERATOR,  byR.  F.  Askew.  May  1962, 
32p.  lncl.  dlagrs.  (AFOSR  DRA-62-5)  (In  cooperation 
witn  Auburn  U. ,  Alabama)  AD  276568  Unclassified 

To  determine  the  structural  feasibility  of  a  flywheel 
accelerator,  this  study  was  divided  Into  3  baste  phases. 
First,  the  system  was  analyzed  and  configured  to  deter¬ 
mine  tnat  satisfactory  operation  was  present  for  all 
operational  conditions.  Second,  a  stress  analysis  was 
conducted  to  determine  the  Influence  of  the  centrifugal 
forces  on  the  spokes  and  the  -ims  of  accelerator.  The 
stress  analysis  considers  the  use  of  materials  <n  the 
spokes  and  In  the  rtm  for  the  optimization  of  the  weight 
distribution  In  the  accelerator.  Finally,  an  energy  con¬ 
sideration  was  made  for  the  determination  of  the  power 
requirements.  The  equations  derived  In  the  third  phase 
combined  with  the  results  of  the  second  phase  will  en¬ 
able  the  designer  of  a  flywheel  accelerator  to  meet  all 
operational  requirements.  (Contractor’s  abstract) 
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Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Hollom-m  AFB,  Alamagordo, 

N\  Mex. 

STUDY  OF  SOFT  RECOVERY  FROM  TWO-STAUE 
VEHICLES.  PART  II.  VERTICAL  DESCENT  TRAJEC¬ 
TORIES  INCLUDING  AERODYNAMIC  HEATING,  by  F. 

P.  Ehnt  and  W.  F.  Haldeman.  May  1962,  141p.  lncl. 
diagrs.  (AFOSR  DRA- 62-7)  (In  cooperation  with  Air 
Force  Mtsslle  Development  Center,  Holloman  AFB, 
Alamagordo,  N.  Mex.)  AD  277911  Unclassified 

Vertical  descent  trajectories  are  presented  tn  graphical 
form  for  bodies  entering  the  earth's  atmosphere  starting 
at  an  altitude  of  320, 000  ft  with  entry  speeds  varying 
from  35, 000  to  7, 500  fps.  Two  sets  of  trajectories  were 
computed:  one  with  fixed  drag- area-  to-wetght  ratios 
ranging  from  10  to  .001,  and  one  set,  where  the  drag- 
area- to- weight  ratio  Is  varying  to  achieve  reentry  with 
decelerations  limited  to  75,  30  and  15  g.  The  variation 


of  the  drag- to- weight  ratio  during  descent  was  ex¬ 
pressed  in  terms  of  a  drag-area  factor  C.  The  compu¬ 
tations  were  performed  on  an  analog  computer.  Graptu 
are  presented  (or  velocity,  deceleration,  dynamic  pres¬ 
sure.  heating  rate,  total  heat,  temperatur  ,  and  fur  the 
limited  deceleration  case,  the  drag-area  factor,  plotted 
vs  time  and/or  altitude.  The  physical  equations  are 
presented  and  their  analog  computer  mechanisation 
Is  discussed.  (Contractor's  abstract) 
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Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 

N.  Mex. 

THE  ATTACK  AND  DEFENSE  OF  TARGETS  BY 
MISSILES,  by  W.  R.  McEwen.  July  1962,  39p.  incl. 
dlagrs.  (AFOSR/DRA-62-9)  (In  cooperation  with 
Minnesota  U. ,  Duluth)  AD  282136  Unclassified 

Optimum  methods  are  derived  of  attacking  and  defending 
targets  with  missiles  under  certain  assumptions  as  to 
the  number  of  missiles,  anlimisstles,  and  targets. 

Both  probability  and  game  theory  are  used  In  the  deriva¬ 
tions,  and  the  results  obtained  by  both  methods  are 
shown  to  be  substantially  the  same.  (Contractor's 
abstract) 


Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 

N.  Mex. 

ON  THE  NONUNEAR  YAW  MOTION  OF  A  ROCKET 
SLED,  by  G.  W.  Braun  and  H.  A.  Melkus.  July  1962, 
43p.  lncl.  Ulus,  dlagrs.  table.  (APOSR'DRA-62-13) 
AD  287275  Unclassified 

Some  results  are  presented  of  an  analog  computer 
study  concerned  with  the  motion  of  a  rocket  sled  con¬ 
figuration  within  a  prescribed  velocity  profile.  The 
motion  of  the  sled  was  sidewise  restricted  by  slippers 
running  on  rails.  The  dynamic  properties  of  the  sled 
were  studied  under  Idealized  conditions;  it  was  assumed 
that  the  moving  body  has  only  2  degrees  of  freedom: 
namely,  lateral  displacement  and  yaw.  The  body’s 
weathercock  stability  was  varied  from  negative  to 
positive  values  as  It  was  assumed  that  this  aerodynamic 
property  Influences  the  mode  of  motion.  The  effects  of 
damping  and  that  of  play  between  slipper  and  rail  were 
studied  to  obtain  Indications  as  to  how  these  parameters 
affect  the  motion.  (Contractor's  abstract) 


Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 
N.  Mex. 

A  PROPOSED  IMPROVEMENT  IN  OPTIMIZATION 
TECHNIQUE  FOR  N-STAGED  ROCKETS,  by 
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H.  P.  Hot!  and  A.  V.  Houghton,  III.  July  1962,  42p. 
Incl.  dlagrs.  (APOSR/DRA-62- 14)  (In  cooperation  with 
New  Mexico  V. ,  Albuquerque)  AO  287294 

Unclassified 

In  the  design  of  multtataged  rockets,  an  essential  feature 
Is  the  optimization  of  the  stages.  This  report  is  a  com¬ 
parison  of  the  methods  of  Wetsbord  and  Schurmann  and 
the  derivation  of  a  new  optimization  procedure  based  on 
the  energy  rather  than  upon  velocity  as  In  earlier  works. 
The  numerical  results  of  this  method  are  compared  with 
those  of  the  earlier  papers  and  it  Is  shown  that  higher 
payload  energies  may  be  obtained  for  a  given  expenditure 
of  fuel  when  the  method  of  this  report  Is  used.  Future 
refinements  and  improvements  are  suggested.  (Con¬ 
tractor's  abstract) 


Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 

N,  Mex. 

STELLAR  SIMULATOR,  by  W.  F.  Chambers.  Dec. 
1962,  13p.  Incl.  tllus.  dtagrs.  table.  (AFOSR  DRA- 
62-22)  (In  cooperation  with  Duke  U. ,  Durham,  N.  C.) 
AD  292649  Unclassified 

An  analysis  Is  presented  which  shows  the  feasibility  of 
a  system  that  will  reproduce  the  blackbody  radiation 
spectrum  of  any  star  by  forming  the  spectrum  of  a 
source,  choosing  the  appropriate  portions  of  the  termed 
spectrum,  and  recombtning  the  chosen  portions  Into 
white  light. 


Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB.  Alamagordo, 

N.  Mex. 

EFFECT  OF  PRESSURIZATION  ON  THE  VIBRATION 
OF  METAL  BOXES,  by  S.  H.  Crandall.  Aug.  1962, 

ISp.  incl.  dlagrs.  table.  (AFOSR  DRA-62-15)  (In 
cooperation  with  Massachusetts  Inst,  of  Tech. , 
Cambridge)  AD  284465  Unclassified 

An  analytical  study  is  made  of  the  vibrations  of  a  sheet 
metal  box  Including  the  effects  of  Internal  pressurization. 
These  analytical  results  give  partial  clarification  of  ex¬ 
perimental  results  previously  obtained,  but  certain 
anomalies  still  remain.  The  changes  In  vibration  condi¬ 
tions  due  to  pressurization  predicted  by  the  analytical 
results  are  considerably  smaller  In  magnitude  than  those 
obtained  experimentally.  (Contractor's  abstract) 


Air  Force  Office  of  Scientific  Research.  Directorate 
of  Research  Analyses,  Holloman  AFB,  Alamagordo, 
N.  Mex. 


Air  Technology  Corp. .  Cambridge,  Mass. 

THE  OPTICAL  EFFECT  OF  A  DETACHED  SHOCK 
WAVE  IN  FRONT  OF  A  ROUNDED  NOSE  WINDOW,  by 
R.  E.  Clapp.  May  1962  {47 jp.  Incl.  dlagrs.  tables. 
(AFOSR/DRA-  62-8)  (AF  29(600)3070)  AD  234588 

Unclassified 

Optical  ray-  trac:  ng  techniques,  using  air  density  dis¬ 
tributions  provided  by  NASA,  have  been  used  to  compute 
the  optical  distortion  Introduced  by  a  detached  shock 
wave.  A  detailed  study  for  the  case  ot  a  spherical  no3e 
window  at  Mach  2  showed  that  the  central  portion  of  the 
shock  layer  was  optically  equivalent  to  a  thin  lens, 
slightly  diverging,  located  well  back  of  the  nose  sur¬ 
face.  The  optical  deflection  for  a  ray  near  the  axis 
was  computed  as  a  function  of  Mach  number  for  several 
nose  shapes  (sphere,  paraboloid,  and  oblate  ellipsoid). 
The  results  showed  that  over  the  window  aperture  the 
deflection  could  be  kept  within  a  few  sec  of  angle  by  a 
suitable  window  design.  (Contractor's  abstract) 


MINIMUM  FUEL  TRANSITIONS,  by  J.  Thomas.  Nov. 
1962,  45p.  Incl.  dlagrs.  tables,  refs.  (AFOSR  DRA- 
62-21)  tin  cooperation  with  New  Mexico  State  U. , 
University  Park)  AD  294359  Unclassified 

The  problem  of  finding  the  optimum  method  of  trans¬ 
ferring  from  one  rocket  orbit  to  another,  where  the 
criterion  of  optimality  ts  that  as  little  fuel  as  possible  be 
expanded  In  the  maneuver,  is  examined.  Papers  de¬ 
voted  to  the  aspects  of  this  question  were  reviewed.  In 
some  cases,  several  minor  calculations  In  the  process 
of  comparing  and  contrasting  similar  papers  were  car¬ 
ried  out.  Several  numerical  calculations  are  suggested 
and  several  questtons  are  asked  which,  It  Is  hoped,  will 
be  good  starting  points  for  future  research  on  this  pro¬ 
gram.  as  well  as  related  questtons  of  a  more  general 
mathematical  character.  (Contractor's  abstract) 


Alabama  U.  (Dept,  of  Physics)  University. 

SPIN- LATTICE  RELAXATION  TIMES  OF  BROMINE 
PURE  QUADRUPOI.E  RESONANCES  AT  LOW  TEMPERA¬ 
TURES  (Abstract),  by  R.  F.  Tipsword  and  W.  G. 

Moulton.  (1962)  (l]p.  (AF  AFDSR-61-43] 

UnclajsU.eU 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tr.llahassee,  Apr.  5-7,  1962. 

Published  In  Bull  Amer.  Phys.  Soc.,  Series  II,  v.  7:- 
NovT53,  1982. 

81  79 

The  spin-lattice  relaxation  times  for  8r  and  Br  in 
p-dibromobenzene  and  sodium  bromate  have  been  meas¬ 
ured  at  4. 2'K.  The  sample  was  saturated  with  a  large 
r.  f.  power  from  a  regenerative  spectrometer  and  the 
growth  of  the  signal  amplitude  with  small  power  Incident 
on  the  sample  was  observed.  It  was  found  possible  to 
reduce  the  power  well  below  the  saturation  level  and  thus 
obtain  reproducible  data.  The  signal  amplitude  increases 


>  14  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


exponentially  with  time,  as  would  be  expected.  By  a 

70 

least-squares  fitting,  T  =  <6  t  2  min  for  Br  and 
81  * 

75  ±  3  min  for  Br  In  p-dlbromobenzene.  The  data  for 
NaBrOj  cannot  be  fl'ted  by  a  single  exponential,  but  re¬ 
quire  2  different  relaxation  times.  This  phenomenon  is 
tentatively  ascribed  to  the  fact  that  Impurity  relaxation 
and  quadrupolar  relaxation  mechanisms  may  be  of  the 
same  order  in  NaBrO,  at  4. 2°K.  Preliminary  analysis 
“  0 1 
yields  relaxation  times  of  120  and  80  min  for  BrD1  and 

155  and  85  min  for  Br79.  Relaxation  mechanisms,  the 
temperature  dependence,  and  measurements  on  individual 
Zeeman  components  are  discussed. 


Alfred  U.  New  York  State  U.  Coli.  of  Ceramics,  N.  Y. 

AN  ANOMALOUS  DISSIPATION  FACTOR  MAXIMUM 
IN  SAPPHIRE,  bv  N.  M.  Tallan  and  D.  P.  Detwller. 
[1962]  [7jp.  Incl.  dlagrs.  refs.  (AF  49(638)87] 

AD  416016  Unclassified 

Published  In  Jour.  Appl.  Phys. ,  v.  34:  1650-1656. 
JuneTSfET 

The  temperature  and  frequency  dependencies  of  the  di¬ 
electric  properties  of  sapphire  were  determined  by 
guarded  measurements  within  the  ranges  —160°  to  400  °C 
and  102  to  104  cps.  A  broad  dissipation  factor  maxi¬ 
mum,  exhibiting  apparently  anomalous  behavior,  was 
observed.  Although  the  frequency  at  which  the  maximum 
occurred  was  exponentially  temperature-dependent. 
actlvatlon  energy  values  calculated  on  the  basis  of  a 
dipolar  relaxation  model  vailed  reversibly  between  -.2 
and  0. 5  ev  as  a  function  of  vacuum  heat  treatment  at 
400  °C  and  of  exposure  to  dry  hydrogen,  dry  oxygen, 
or  moist  air.  The  dissipation  factor  behavior  which 
would  result  from  2  alternative  mechanisms,  interfadal 
polarization  and  resonance,  is  discussed  briefly  on  the 
basis  of  the  possible  existence  of  variable  conductivity 
surface  layers  and  the  passible  presence  of  hydrogen 
In  the  vicinity  of  dislocations. 


[Allied  Research  Associates,  Inc. ,  Boston,  Mass,  j 

HEAT- BALANCE-INTEGRAL  METHOD  FOR  PULSE¬ 
LIKE  HEAT  INPUTS,  by  T.  R.  Goodman  and  N.  Ullah. 
Feb.  1962,  33p.  Incl  dlagrs.  (AFOSR-2261)  (AF  49- 
(638)839)  AD  273118  Unclassified 

The  method  of  the  heat-balance  Integral  Is  extended  to 
handle  heat  condition  problems  with  arbitrary  pulse  type 
heat  Inputs.  A  general  solution  is  given  using  quadratic 
and  cubic  temperature  profiles.  The  results  foi  tri¬ 
angular  and  parabolic  heat  pulses  are  shown  graphically 
and  compared  with  the  exact  ones.  The  temperature- 
dependent  heat  flux  problem  Is  also  briefly  discussed. 
(Contractor's  abstract) 


American  li  st,  for  Research,  San  Mateo,  Calif. 

RETENTION  OF  MATERIAL  PRESENTED  BY 
AUTOtNSTRUCTIONAL  PROGRAM  WHICH  VANISH 
AND  WHICH  DO  NOT  VANISH  VERBAL  CUES,  by  D. 
Angel’,  and  A.  A.  Lumadatne.  Aug.  1962  (14  Jp.  incl. 
tables,  refs.  (Research  rept.  no.  AIR-C14-8/82-TR) 
(AF0SR-3540)  (AF  49(638)681)  AD  285324 

Unclassified 

Subjects'  performance  on  tests  of  Immediate  and  delayed 
retention  was  measured  following  Instruction  hy  2  ver¬ 
sions  of  an  autotnstructlonal  program:  one  version 
employed  vanishing  (the  successive  reduction  of  stimulus 
support)  and  the  other  did  not.  Classes  cf  4th-,  5th-, 
and  6th- grade  students  served  as  Ss.  No  significant 
difference  between  the  performance  of  Ss  who  had  used 
the  vanishing  and  the  nonvanishing  versions  of  the  pro¬ 
gram  was  found  on  the  Immediate  test.  On  the  test 
taken  2  weeks  after  Initial  training,  however,  the  Ss 
who  had  used  the  vanishing  version  of  the  program  were 
found  to  have  retained  significantly  more  than  Ss  who 
had  used  the  nonvanishing  version.  The  results  are 
Interpreted  In  terms  of  the  en'ccts  of  context  variables 
upon  retention.  (Contractor’s  abstract) 


American  Inst,  for  Research,  San  Mateo,  Chltf. 

RESPONSE  GUIDANCE,  RESPONSE- TERM 
SIMILARITY,  AND  TEST  TYPE  IN  THE  LEARNING 
AND  RETENTION  OF  WORD  PAIRS,  by  D.  Angcll  and 
D.  F..  Terry.  Sept.  1962  (27}p.  Incl.  dt-grs.  tables, 
refs.  (Research  rept.  d*\  AIR-C14-9,  62- TR) 
(APOSR-3873)  (AF  49[  -38)681)  AD  289296 

Unclassified 

It  was  hypothesized  that:  (1)  high  cueing  level  would  be 
more  effective  than  low  cueing,  (2)  the  Influence  of 
cueing  would  be  greater  when  easily  confusable  In¬ 
correct  alternatives  were  present  during  training  than 
when  less  easily  confusable  alternatives  were  present, 
and  (3)  training  with  easily  confusable  alternative  re¬ 
sponse  terms  would  be  more  effective  than  training 
with  less  confusable  alternatives  when  the  criterion 
behavior  required  discriminating  between  the  correct 
response  term  and  the  easily  confusable  alternatives. 
Both  immediate  and  delayed  test  results  bore  out  the 
first  hypothesis.  The  second  hypothesis  was  confirmed 
by  comparisons  made  on  the  results  of  the  test  coming 
at  the  end  of  the  acquisition  session.  The  third  hypothe¬ 
sis  was  confirmed  for  the  high  and  medium  cueing  levels 
but  not  for  the  low  cueing  level.  It  was  also  found  that 
Ss  who  took  recall  tests  during  training  performed 
better  on  the  delayed  retention  tests  than  Ss  who  took 
recognition  tests  during  training.  It  was  concluded  that 
prompting  is  more  effective  than  anticipating  In  discrim¬ 
ination  training,  and  that  when  high  probability  Incorrect 
alternatives  are  presented,  eliciting  only  the  correct 
response  is  efficient  training  when  the  crltcr*  be¬ 
havior  Involves  discriminating  among  the  btgn  proba¬ 
bility  alternatives.  (Contractor’s  abstract.  In  part) 
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American  Inst,  fcr  Research,  Sap.  Mateo,  Calif. 

RESEARCH  ON  CUEING  FACTORS  RELATED  TO 
PROGRAMMED  INSTRUCTION,  by  D.  Angell  and  A.  A. 
Lumsdaine.  [Final  "pt,  j  Sep'.  1982,  l?p  incl.  refs. 
(Research  rept  no.  AIR-C14-9  62-TR2)  (APOSR-3704) 
(AF  49(638)681  Unclassified 

The  experimental  work  of  a  project  which  Investigated 
a  number  of  aspects  of  cueing  theory  and  practice  re¬ 
lated  to  automated  Instruction  is  recapitulated.  The 
main  portion  of  the  summary  is  organ!  ted  into  4  sec¬ 
tions:  Survey  of  cueing  methods,  Intertnal  variations 
in  cueing,  Intratrial  variations  in  cueing,  and  Response 
guidance  and  cueing  by  feedback.  The  report  contains 
a  list  of  the  reports,  papers,  and  other  direct  products 
of  the  research,  giving  complete  bibliographic  references 
and  publication  sources.  (Contractor's  abstract) 


American  Mathematical  Soc. ,  Providence,  R.  I. 

MATHEMATICS  ADViiORY  AND  EVALUATION 
SERVICES.  Jan.  1900-Dec.  1962.  (AF  49(638)204) 

Unclassified 

This  contract  provides  for  an  evaluation  service  to  the 
Mathematics  and  Applied  Mathematics  Divisions  of  the 
Mathematical  Sciences  Directorate.  Upon  request, 
distinguished  mathematicians  review  and  evaluate  pro¬ 
posed  new  directions  for  mathematical  research,  new 
mathematical  ideas,  and  the  importance  of  contemporary 
mathematical  results  The  contract  aiso  provides  for 
an  AFOSR  Mathematics  Advisory  Committee  which 
weighs  the  genera!  direction  of  mathematical  research, 
in  particular  of  research  supported  by  the  Mathematics 
and  Applied  Mathematics  Divisions  of  the  Mathematical 
Sciences  Directorate.  Present  membership  consists  of 
Prof.  M.  H.  Stone.  Chairman,  and  Profs.  S.  Bochner, 

S.  Boldstelr,  M.  Moise.  J.  L.  Walsn  and  R.  L.  Wilder. 
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American  Soc.  of  Mechanical  Engineers.  New  York. 

APPLIED  MECHANICS  REVIEWS:  WADEX  WORD  AND 
AUTHOR  INDEX.  VOLUME  15,  1962,  by  E.  A. 
Ripperger,  H  A.  J  Wooster  and  others.  19G3,  57€p. 
(AFOSR  J1551  j  (Sponsored  ,•  tntly  by  Air  Force  Office 
of  Scientific  Rerearch  voder  >.-»*“  AFOSR-o3-33j  and 
Office  of  Navs!  Research'  Unclassified 

WADEX,  a  computer- mad<  ‘rrtt-y.  i3  an  experimental 
Information  retrieval  pro;'  _t  of  ApplieQ  Mechanics  Re¬ 
views.  It  is  a  nndifif'  fo;  ho  of  thr  previous  Key  Word 
Out  of  Context  \KWOc)  indexes,  ant  has  been  given  the 
name  WADEX  where  the  letters  «*.nd  for  Word  L 
Authors  tnDEX.  This  index  incorporates  many  excellent 
features  of  previously  published  machine-made  indexes 
and  wherever  it  differs  from  others,  the  alterations 
have  been  made  with  specific  objectives  in  mind.  Each 
entry  is  composed  of  3  parts:  (1)  descriptor,  (21  refer¬ 
ence  numbers,  and  :3'  bibliographical  entry.  The  de¬ 


scriptor  is  a  work  or  an  author's  name.  The  reference 
number  contains  the  year,  month,  and  item  cumber. 
Bibliographical  entrv  contains  the  auihorfsj  name  and 
thr  full  title  of  the  publication.  Since  WADEX,  unlike 
most  machine-made  Indexes,  is  ta  annual  publication. 

It  is  most  suitable  to  retrospective  sec  -ch,  whereas 
the  monthly  indexes  are  more  suitable  :  or  current 
a-.vart  ness  information. 


American  Vacuum  Soc. .  Inc.,  Boston,  Mass. 

1961  TRANSACTIONS  OF  THE  EIGHTH  NATIONAL 
VACUUM  SYMPOSIUM  COMBINED  WITH  THE  SECOND 
INTERNATIONAL  CONGRESS  ON  VACUUM  SCIENCE 
AND  TECHNOLOGY,  VOLUMES  1  AND  2, Washington, 

D.  C  .  Oct.  16-19,  1961,  ed.  by  L.  E.  Preuss.  New 
York,  Pcrgamon  Press.  19e2,  2v.  incl.  ilius.  dtagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [Ml  PR  62-3 j.  Army  Re¬ 
search  Office,  and  Office  of  Naval  Research) 

Unclassified 

Approximately  1800  scientists  registered  for  the 
suasions  of  thr  combined  vacuum  symposium  and  Inter¬ 
national  congress.  Adding  to  'his  number  a  large 
group  who  registered  separately  for  a  technical  exhibit, 
there  was  a  total  a'iendance  of  well  over  2, 000  tech¬ 
nical  workers,  representing  approximately  20  nations. 
Two  hundred  and  one  technical  papers  appear  In  these 
transactions.  Among  the  topics  covered  in  the  22 
sessions  are:  limitations  tr.  the  attainment  of  ultra- 
high  vacuum,  fore  pumps,  components,  vaporizing 
sources  and  freeze  drying,  adsorption,  vacuum  metal¬ 
lurgy,  space  simulation,  cryopumplng,  leaks  and  gas 
flow,  gauges,  thin  films,  mass  spectrometers,  diffusion 
pumps,  and  geiter-ion  pumps. 
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Analytic  Services.  Inc.,  Bailey's  Crossroads.  Ya. 

USEFULNESS  OF  SOLAR  OUTBURST  PREDICTION, 
by  B.  W.  Shore.  [1962)  [3}p.  Incl.  diagrs.  tables. 
(AF  49(638)4911  Unclassified 

Published  in  ARS  Jour. ,  v.  32:  1737-1739,  Nov.  1962. 

Because  outbursts  of  charged  particles  from  the  sun 
constitute  a  major  hazard  for  space  flight,  prediction 
of  these  events  would  be  useful.  An  indication  of  the 
degree  of  usefulness  may  be  gained  by  contrasting  the 
'  safe"  flights  possible  under  accurate  prediction  of 
each  event  with  those  possible  under  no  prediction 
ability.  This  note  presents  such  a  contrast,  based  on 
observed  solar  activity  from  1954  through  1961. 
i Contractor's  abstract! 
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An  zona  Slats  U.  {Dept,  of  Mathematics]  Tempe. 

PARTIALLY  BOUNDED  J-  FRACTIONS,  by  L.  G.  Riggs 
and  W  T  Scott.  [1961)  [lljp.  (AFOSR- 64-0205) 

(AF  AFO3R-62-310)  AD  432567  Unclassified 

Also  published  In  Trans.  Amer  Math.  Soc. ,  v.  109- 
55.  6ii.  1583. 


For  J- fractions 


z-bj  -  z-b2  -  z-l>3 


that  are 


bounded.  Wall  developed  a  convergence  theory.  In 
this  paper  analogues  of  Wall’s  results  have  beer,  ob¬ 
tained  for  a  wider  class  of  J-fracltons,  namely,  partially 
boundtd  J-fractions,  whose  coefficients  are  not  neces¬ 
sarily  bounded.  (Math.  Rev.  abstract) 


Arizona  State  V.  [Dept,  of  Physics]  Tempe. 

ELECTRICAL  PROPERTIES  OF  OXIDES  OF  SOME 
LANTHANIDE  RARE  EARTH  ELEMENTS,  bv  C.  J. 
Kevane.  Final  rept.  Feb.  28,  1962,  35p.  Incl.  lllus. 
diagrs.  refs.  (APOSR- 2230)  (AF  49(638)789) 

AD  274510  Unclassified 

Electrical  conduction  was  studied  In  ceramic  CeOj  and 
Pr^Oj  *rom  room  temperature  to  near  600 CC.  Meas¬ 
urements  were  primarily  2-contact  direct  current  type 
although  some  2-contact  ac  measurements  were  made 
on  CeO_.  Some  electrical  conductivity  effects  of  de¬ 
partures  from  stoichiometry  were  studied  In  PrjOj  and 
CoOj  using  a  quartz- beam  microbalance.  At  tempera¬ 
tures  between  400”  and  603  ”C,  the  current  which  flows 
between  Pt  electrodes  through  CeC>2  at  constant  applied 
potential  showed  a  decreasing  transient.  Above  600'C, 
the  low-bias  transients  became  Increasing  transients 
and  at  Intermediate  biases  the  transients  disappeared. 
The  ac  resistance  and  capacitance  of  CeOj  ceramic 
pellet  with  Pi  electrodes  were  strongly  frequency  de¬ 
pendent  The  ac  sample  resistance  decreased  with  fre¬ 
quency  as  did  t!  capacitance.  At  low  frequency  the 
capacitance  became  very  large  and  If  this  capacitance 
were  considered  to  be  a  bulk  material  effect  It  would 
correspond  to  a  very  large  dielectric  coefficient  at 
frequencies  near  100”C.  Sintered  ceramic  pellets  of 
CeC^  containing  it  CaO  appeared  to  exhibit  Ionic  con¬ 
duction  and  electrolysis  under  the  action  of  an  applied 
do  potential.  (Contractor’s  abstract) 


Arizona  State  U.  Dept,  of  Physics,  Tempe. 

ELECTROLYTIC  CONDUCTION  IN  CALCIUM- DOPED 
SOLID  CERIUM  OXIDE,  by  C.  J.  Kevane,  E.  L. 
Holverson,  and  R.  D.  Watson,  [1962]  (5]p.  Incl.  lllus. 
diagrs.  rels.  (APOSR-J1099)  [AF  49(638)789) 

AD  422261  Unclassified 


Also Jiubl Is hed  in  Jour.  Appl.  Phys. ,  v.  34:  2083- 
'M1,  July  19C3. 

At  460  C  the  passage  of  direct  current  through  ceramic 
pellets  of  cerium  dioxide  containing  one  weight  percent 
calcium  oxide  caused  distinct  volume  discolorations  to 
appear.  The  current  at  constant  applied  bias  Increased 
gradually  from  Its  ink.al  value  during  the  formation  of 
the  discolored  regions,  finally  reaching  a  new,  stable, 
higher  level  if  sufficient  time  elapsed.  In  the  latter 
case,  both  anode  and  cathode  surfaces  were  discolored 
and  the  discoloration  extended  completely  through  the 
body  of  a  pellet.  When  Insufficient  time  was  allowed 
for  the  current  to  reach  a  new,  stable  level,  only  the 
cathode  surface  was  discolored  and  the  discoloration 
extended  only  part  way  through  the  material.  The  dis¬ 
colorations  could  always  be  removed  by  heating  the 
pellets  for  1  hr  In  air  at  600”C  and  the  entire  process 
could  be  t  epsated  many  times.  These  effects  are  Inter¬ 
preted  to  indicate  that  a  significant  fraction  of  the 
current  in  this  material  at  this  temperature  is  carried 
by  oxygen  ions  which  move  the  anode  where  they  are 
plated- out  leaving  reduced,  discolored  material. 
(Contractor’s  abstract) 
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Arizona  State  U.  (Dept,  of  Physics]  Tempe. 

ELECTROLYTIC  CONDUCTION  IN  90 LID  CERIUM 
OXIDE  (Abstract),  by  C.  J.  Kevane,  E.  L.  Holverson, 
and  R.  D.  Watson.  [1962j  [l)p.  [AF  49(638)789) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7: 
Wt,  Aug.  "27,  1962. 

Results  of  electrical  measurements  carried  out  between 
room  temperature  and  600  "C  are  tentatively  interpreted 
to  Indicate  significant  Ionic  conduction  in  solid  sintered 
cerium  dioxide.  The  direct  current  flowing  through 
sample  pellets  between  platinum- foil  electrodes  was 
studied  as  a  lunctlon  of  constant  applied  voltage,  tem¬ 
perature  and  time.  Material  studied  was  pure  (99. 9  + 

%)  or  doped  with  small  amounts  of  calcium  oxide.  The 
pure-oxide  samples  showed  pronounced  decreasing 
transients  following  application  of  the  voltage.  The 
magnitude  of  this  effect  decreased  as  the  temperature 
Increased  to  600 ‘C,  and  at  73Q'C  tt  had  virtually 
disappeared.  The  addition  of  calcium  oxide  results  in 
great  enhancement  of  conduction.  Also,  the  passage  of 
10'®  io  10' 3  C  charge  at  450 ”C  tnrouah  the  calcium- 
doped  samples  Is  accompanied  by  a  decrease  of  sample 
resistance  and  the  appearance  of  discolored  regions 
between  the  electrodes.  The  discolored  region  first 
appears  at  the  cathode  and  grows  through  the  sample  to 
the  anode.  These  general  effects  are  taken  to  be 
evidence  of  polarization  due  to  oxygen- Ion  migration 
with  blocking  at  the  anode  and  of  reduction  due  to 
plating- out  of  oxygen. 
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Arizona  U. ,  Tucson. 

DEFINING  THE  QUERY  SPECTRUM— THE  BASIS 
FOR  DEVELOPING  AND  EVALUATING  INFORMATION- 
RETRIEVAL  METHODS,  by  J.  W.  Perry.  [1962]  [8)p. 
incl.  dmgrs.  (AFOSR-64-0563)  (AF  AFOSR-61-79) 

AD  434293  Unclassified 

Also  published  In  I.  E.  E.  E.  Trans,  on  Eng.  Writing 
anTSpeecJC  v.~fiWS-6:  20-27,  Feb.  1963. 

In  designing  a  retrieval  system  for  technical  Informa¬ 
tion,  consideration  of  what  practical  benefits  will  re¬ 
sult  must  be  weighed  against  the  costs  of  its  operation. 
Thus,  definitions  of  what  queries  to  the  system  and  what 
responses  to  them  will  be  most  useful  in  a  given  re¬ 
search,  Industrial,  or  management  situation  are  of  great 
Importance.  In  such  analysts,  there  are  important  fac¬ 
tors  (such  as  the  actual  relation  between  technological 
progress  and  recorded  information)  that  can  be  defined 
qualitatively,  but  that  defy  precise  study  and  quantitative 
measurement  Corresponding  factors  In  Patent  Office 
operations  offer  the  possibility  of  opera tioial  study, 
since  queries  that  the  Patent  examiner  must  answer  have 
a  similarity  to  the  queries  of  importance  in  planning 
and  conducting  Industrial  research  and  development 
(Contractor's  abstract) 
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Arizona  U. ,  Tucson. 

COMMUNICATION  SYSTEMS.  DESIGN  AND  THEORY, 
by  J.  W.  Perry.  [1962]  [34]p.  Incl.  dlagrs.  refs. 
(AFOSR- 64-0564)  (AF  AFOSR-61-79)  AD  434413 

Unclassified 

Also  published  In  Proc.  Fifth  Annual  Inst.  In  Technical 
and  Industrial  Communications,  Colorado  State  U. , 

Fort  Collins  (July  1962),  p.  110-114. 

The  scientific  and  technological  advances  of  recent 
decades  have  been  paralleled  by  continuing  Increases 
In  the  amount  and  complexity  of  srientlfic  and  technical 
Information.  Its  effective  use  Is  critically  important  to 
the  national  welfare,  especially  to  maintaining  and  ex¬ 
panding  Industrial  and  agricultural  productivity,  to  de¬ 
veloping  means  for  exploring  outer  space,  and  to  attain¬ 
ing  adjustments  of  International  tensions.  At  the  end  of 
World  War  n.  It  was  apparent,  at  least  to  the  more 
farsighted,  that  a  severe  bottleneck  situation  had  de¬ 
veloped  In  methods  for  Identifying  pertinent  documents 
In  large  files  and  libraries.  Efforts  to  break  this  bottle¬ 
neck  during  the  past  15  yr  have  made  use  of  various 
automatic  and  semi-automatic  devices.  Parameters  are 
defined  In  order  to  specify  similarities  and  differences 
among  various  document  selection  methods.  These  re¬ 
sults,  expressed  In  flowchart  form,  provide  a  pi  e- 
Umtnary  mathematical  model  whose  detailed  develc^iment 
is  outside  the  scope  of  this  paper.  The  Immediate  pur¬ 
pose  of  this  mathematical  model  Is  to  guide  the  design  of 
documentation  selection  systems  as  well  as  their  admin¬ 
istration  sad  management.  To  serve  this  purpose,  both 
requirements  to  be  met  as  well  as  circumstances  of 
operation  must  be  analyzed  In  terms  of  well-defined 


parameters.  The  results  presented  point  toward  a 
strategy  for  the  development  of  s  comprehensive  theory 
of  communication  for  understanding.  (Contractor's 
abstract) 


Arizona  U.  Dept,  of  Physics.  Tucson. 

TECHNIQUES  FDR  QUENCHING  POINT  DEFECTS  IN 
METAL  WIRES,  by  a  M.  Emrick.  (1962)  j22jp  incl. 
dlagrs.  tables.  (APOSR-2581)  (AF  49(636)790) 

AD  289122  Unclassified 

The  study  of  point  lattice  imperfections  is  greatly  en¬ 
hanced  if  the  formation  and  motion  of  the  defects  can  be 
observed  separately.  The  quench  technique  allows  the 
study  of  point  defect  formation  and  motion  under  a  wide 
variety  of  physical  environments,  limited  mainly  by  the 
ingenuity  of  the  experimenter.  The  purpose  cf  this 
paper  is  to  outline  some  of  the  techniques  which  have 
been  developed  through  the  years.  The  techniques,  for 
the  most  part  have  not  been  developed  by  the  author. 


Arizona  U.  [Dept,  of  Physics]  Tucson. 

SOLID  STATE  REACTIONS  UNDER  HIGH  PRESSURE, 
by  C.  T.  Tomtzuka.  [1962]  [4jp.  Incl.  lllus.  refs. 
[AF  49(638)790]  Unclassified 

Published  in  Kagaku  (Science),  v.  32  539-542,  1962. 

Work  on  solid  state  reactions  under  high  pressure  is 
reviewed.  A  list  of  12  references  in  included. 


Arizona  U  Dept,  of  Physics,  Tucson. 

EFFECT  OF  HYDROSTATIC  PRESSURE  ON  THE 
RATE  OF  ATOMIC  MOVEMENT  IN  NOBLE  METALS, 
by  C.  T.  Tomizuka.  [1962]  [2jp.  (AFOSR- J565)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR- 63-105  and  Atomic  Energy  Commis¬ 
sion)  AD  412680  Unclassified 

Presented  at  IniernatT.  Conf.  on  Crystal  Lattice 
Defects,  Kyoto  (Japan),  Sept.  7-12,  1962. 

Also  published  in  Jour.  Phys  Soc.  Japan,  v.  18, 

Suppl.  tl:  228-229,  Mar.  1963 

The  measurement  cf  self -diffusion  rates  in  single 
crystals  of  silver  at  high  pressures  up  to  8KB  was 
carried  out  In  a  pressurized  argon  system.  The  activa¬ 
tion  volume  thus  obtained  was  907  of  the  atomic  volume. 
This  value  represents  the  sum  of  the  volume  of  a  vacancy 
at  rest  and  the  volume  expansion  introduced  by  the 
migration  of  a  vacancy  into  a  saddle  point  configuration. 
This  latter  quantity  was  estimated  by  Emrick  in  gold  by 
measuring  the  pressure  effect  on  the  annealing  rate  of 
the  quenched-ln  vacancies  In  gold.  The  value  of  15% 
of  the  atomic  volume  was  obtain  xl  by  this  method.  If 
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it  can  be  assumed  that  a  similar  value  holds  for  silver, 
then  the  static  volume  of  a  vacancy  in  silver  is  75  %  of 
the  atomic  volume.  It  is  necessary  to  perform  the 
quenching  experiment  under  pressure  in  order  to  obtain 
the  static  vacancy  volume  directly.  This  can  be  accom¬ 
plished  if  a  sufficiently  large  quenching  rate  can  be 
achieved  at  high  pressure.  Preliminary  experiments 

indicate  that  the  quenching  rate  of  10  deg,  sec  is  possible 
at  the  pressure  range  of  2.5KB  to  0KB.  In  order  to 
increase  the  quenching  rate  and  remove  some  difficulties 
associated  with  a  de  heating,  a  pulse  heating  method  is 
being  tested. 


Arizona  U.  Dept,  of  Physics,  Tucson. 

ANOMALOUS  DIFFUSION  RATE  FOR  SMALL  PENE¬ 
TRATION  DISTANCE  IN  COPPER,  by  D.  L.  Styris  and 
C  T.  Tomtzuka.  { 1962j[ljp.  lncl.  diagr.  (APOSR- 
J567)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-63-105  and  Atomic 
Energy  Commission)  AD  407389  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  34:  1001-1002, 
Spr.1953. 

It  is  now  possible  to  determine  the  tracer  diffusion 
coefficient  for  penetration  distances  less  than  one 
micron  by  employing  2  chemical  sectioning  technique 
which  will  be  explained  in  more  detail  in  a  future  public  • 
tion.  During  the  course  of  tes'lr.g  the  lower  lttnlt  of 
diffusion  coefficients  which  can  be  measured  by  this 
technique,  an  anomalously  small  diffusion  coefficient 

t*c 

was  measured  for  the  diffusion  of  radioactive  Zn  in  a 
single  crystal  of  Cu. 

86 

'Arkansas  U.  Dept,  of  Chemistry,  Fayetteville! 

OXIDATION  OF  METALS  IN  MOLTEN  SALTS.  SILVER 
IN  SODIUM  CHLORIDE,  by  K.  H.  Stern.  ;1962]  [7jp 
lncl.  diagrs.  table,  refs.  (AFOSR-3794)  (AF  49(638)- 
653)  Unclassified 

Presented  at  '37tn  Nat'l.  meeting  of  ihe  Amer.  Chem. 
Soc. ,  Cleveland,  Ohio,  Apr.  1960. 

Also  published  In  Jour.  Phvs.  Chem.,  v.  66:  1311- 
T3ff,  JulyT552T 

The  rate  of  oxidation  of  silver  in  sodium  chloride  near 
900  has  been  determined  under  a  variety  of  conditions.. 
When  the  rate  of  O,  transport  to  the  Ag-NaCl  interface 

is  low,  the  reaction  is  zero  order:  when  it  is  high,  the 
rate  varies  as  -J  drat,  Indicating  a  rate  controlled  by 
the  diffusion  of  products  away  from  the  reaction  site. 
Under  all  conditions  the  Ag*  O"  ratio  is  greater  than 
can  bt  accounted  for  by  the  ferraatio.  of  AgjO.  The  re¬ 
sults  can  be  accounted  for  by  hypothesizing  2  simultane¬ 
ous  reactions,  (a)  2Ag  -  1  20  j  -  2Ag‘  +0=, 

!b)  Ag°  -  N a"  -  Ag*  ■*  Na°,  which  produce  ionic  silver, 


ihe  relative  contributions  to  total  AgT  of  the  reactions 
depending  on  conditions.  The  equilibrium  constant  for 
(a)  is  8.3  x  Kf7  on  the  mol  fraction  scale. 


Arka.iijas  U.  Dept,  of  Physics,  Fayetteville.. 

A  SPECTROSCOPIC  INVESTIGATION  OF  NUCLEAR 
PROPERTIES,  by  R.  H.  Hughes.  Final  repL  June  30, 
1962  (lOjp.  incl.  diagr.  (APOSR-4044)  (AF  49(638)547) 

Unclassified 

Research  is  reported  on  isotope  shift  tn  the  spectra 
of  molybdenum,  ruthenium,  palladium,  and  iellerium. 
An  atomic  beam  light  source  was  constructed  and  used 

to  study  the  fine  structure  separation  in  the  2  S  -  3  *P 
line  of  lithium  U3233A).  A  pressure  scan  Fabry- Perot 
interferometer  was  constructed  and  used  tn  conjunction 
with  a  photon  counter.  Three  reprints  of  published 
work  resulting  from  the  research  are  appended.  (See 
item  nos.  64,  65  inVol.  IV,  and  no.  59,  Voi.  V.) 


Arkansas  U  Dept,  of  Physics,  Fayetteville. 

POLARIZATION  OF  OPTICAL  RADIATION  INDUCED 
BV  ELECTRON  IMPACT  ON  HELIUM,  by  R.  H.  Hughes, 
R.  B.  Kav,  and  L.  C.  Weaver.  [1962]  j8jp.  lncl.  diagrs. 
table,  refs.  (AFOSR-J2D7)  (AF  APOSR-62-159) 

AD  408041  Unclassified 


Also  published  tn  Phys.  Rev.,  v.  129:1630-1637, 

FS7i57T$g3r~ 

An  investigation  of  the  polarisation  of  the  atomic  line 
radiation  induced  by  electron  impact  on  helium  has  been 
undertaken.  Experimental  data  have  been  obtained  on 
the  polarization  cf  several  lines  as  a  function  of  both 
electron  energy  and  pressure.  Secondary  excitation 
processes,  such  as  collision  of  the  second  kind  and 
radiative  transfer  (cascade),  are  found  to  play  an  impor¬ 
tant  role  tn  the  polarization-  Expressions  are  derived 
for  the  analysis  of  the  pressure  effects  on  the  polariza¬ 
tion.  Gas- kinetic  collision  cross  sections  involving 
atoms  tn  excited  states  have  been  determined  by  ob¬ 
serving  the  depolarization  as  the  gas  pressure  Increase*. 


39 

Athens  U.  [Dept,  of  Physics]  (Greece). 

INVESTIGATION  OF  HEAT  VIBRATIONS  IN  SOLIDS 
BY  USING  X-  RAYS,  by  A.  TheodOMrtou.  Annual  rept. 
no.  4,  Feb.  1,  1980-Jan.  31,  1961  [13]p.  lncl.  diagrs. 
tables.  (A FOSR-840)  (AF  61(514)1248)  AD  622820 

Unclassified 

A  suitable  furnace  was  constructed  enabling  the 
annealing  of  samples  in  an  inert  gas  stream  up  to  700 “C. 
A  suitable  vacuum  chamber  was  constructed  to  extend 
the  measurement}  on  the  Philip*  goniometer  at  tow 
temperature.  M  sasurementa  were  carried  out  on  silver 
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and  gold  at  low  temperature,  on  lead  at  high  temperature 
and  on  plattnuum  at  high  and  low  temperature.  Experi¬ 
ments  were  also  made  on  thallium  but  without  success. 
Results  are  presented  In  tabular  and  graphic  form. 


S>0 

Atlantic  Research  Corp. ,  Alexandria,  Va. 

LINE  SHAPES  IN  THE  SPECTRA  EMITTED  BY  A 
HIGH-DENSITY  CESIUM  PLASMA  (Abstract),  by  L.  W. 
Pagg.  i  1 962)  [ljp.  (AK  48(638)651]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26.  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
lyPiffSTApr.  23,  1962. 

The  spectra  emitted  from  the  hlgh-denslty  cesium 

plasmas  (~  10*®  cm.  cc)  created  by  thermal  excitation 
tn  the  burning  of  CsCK>4:Al  and  CsNOjiA)  mixtures  at 
atmospheric  pressure  have  been  studied  with  a  spec¬ 
trograph  of  5A  mm  dispersion.  The  cesium  transitions 
nsj  2  "  6pj  2’  ®P3  2  a,,<*  "Pi  2'  "P3  2  “  ®S1  2 
very  asymmetric  line  shapes;  whereas,  the 

nd„  ,  .  -  6p,  ,  6p,  .  transitions  are  relatively 

3  2  5  2  12  ua 

symmetric.  Comparison  of  the  experimental  shapes 
with  those  predicted  by  the  theories  of  Grlem  et  al  and 
of  Ecker  are  made  along  with  a  discussion  of  the  dis¬ 
crepancies.  Values  of  the  electron  density  and  tempera¬ 
ture  resulting  from  the  spectrographlc  observations 
also  are  presented. 


91 

Atlantic  Research  Corp. ,  Alexandria,  Va. 

STUDY  OF  ELECTRON  GENERATION  BY  SOLID 
PROPELLANT  TECHNIQUE,  by  R.  Friedman.  L.  W. 
Fagg  and  others.  Sept.  21.  1962.  22p.  incl.  illus. 
dlagrs.  tables,  refs.  (Sponsored  jointly  by  Air  Force 
Cambridge  Research  Lab. ;  and  Air  Force  Office  of 
Scientific  Research  under  nF  49(638)651)  AD  605175 

Unclassified 

Presented  at  ARS  Conf.  on  tons  in  Flames  and  Rocket 
Exhausts,  Palm  Springs,  Calif.,  Oct.  10-12,  1962. 

Also  published  ir.  Prog.  In  Astronaut,  and  Aeronaut. , 

v7T5T373C553ri963. 

Electron  generators  functioning  by  combustion  of  a 
cesium  nitrate-aluminum  pressed  charge  have  been 
developed  and  test-fired  In  an  altitude  chamber.  Ther¬ 
modynamic  analysis  of  the  combustion  and  nozzle- 
expansion  process  shows  that  about  10®  power  electrons 
are  discharged  per  gram  of  charge,  the  gaseous  product 
containing  about  2  mol-%  electrons.  Spectroscopic 
measurements  of  the  exhaust  plume  at  40  mm  Hg  abs 
confirm  electron  concentrations  of  this  magnitude  via 
Stark-broadening  of  cesium  emission  lines.  Details  of 
generator  operation  are  given,  and  alternate  chemical 
systems  for  electron  generation  are  discussed. 
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Atlantic  Research  Corp  ,  Alexandria,  Va. 

SOLID  PROPELLANT  COMBUSTION  MECHANISM 
(Abstract),  by  R.  Friedman  and  J  B.  Levy.  [1961 J 
[1  ]p.  [AF  49(638)813]  Unclassified 

Presented  at  Third  AFOSR  Contractors'  meeting  on 
Combustion  of  Solid  Propellants,  Utah  U. ,  Salt  Lake 
City,  Jan.  30-31,  1961.  (APOSR-986) 

Mechanism  studies  of  pure  ammonium  perchlorate  (AP) 
deflagration  are  reported.  In  view  of  the  strong  effect 
of  pressure  on  AP  flame  propagation,  gaseous  kinetics 
is  believed  to  play  an  important  role.  Perrhlcric  arid 
vapor  Is  probably  a  critical  aperies,  so  Its  reactivity 
Is  being  studied.  Nonflow  experiments  have  teen 
conducted  in  glass  and  quartz  vessels  at  200-350°C, 
decomposition  being  followed  by  variation  of  optical 
absorption  with  time.  At  least  the  first  half  of  the 
decomposition  follows  first-order  kinetics  with  half- 
lives  ranging  from  minutes  to  hours.  The  reaction  is 
accelerated  by  light,  inhibited  by  water  vapor  la  pro¬ 
duct),  unaffected  by  inert  gas  addition  or  initial  pres¬ 
sure  of  reactant  over  the  range  studies,  and  markedly 
accelerated  by  the  Pyrex  container  surface  in  the 
200-250  C  temperature  range  (but  not  above  300  )  unless 
the  suriace  is  specially  prepared  before  each  test.  In 
another  series  of  experiments,  the  effect  of  sample 
diameter  on  lower  pressure  limit  of  deflagration  has 
been  studied.  Increasing  diameter  from  4  mm  to  25  mm 
reduces  the  lower  limit  only  slightly,  from  330  psv  to 
290  psi.  This  suggests  a  radiative  rather  than  a  con¬ 
ductive  or  convective  neat  loss  mechanism.  Another 
technique  being  explored  involv  >5  combustion  studies  of 
pressed  AP  in  which  a  tiny  hole  oas  been  drilled  and 
filled  with  organic  polymer,  the  hole  axis  being  initially 
normal  to  the  flame  front.  By  Interrupting  the  burning, 
the  ancle  at  the  AP-polymer  Interface  can  be  observed. 
Under  certain  conditions  a  conical  AP  surface  is  pro¬ 
duced  with  the  polymer  at  the  vertex,  the  sine  of  the 
cone  ha.f-angle  corresponding  to  the  ratio  of  flame 
propagat’on  rates  without  and  with  the  p  jlymer- filled 
hole  present.  Effects  of  Incident  radiation,  pressure, 
and  hole  s.ze  on  this  Interaction  are  bring  Investigated 


Avco  Corp.  Avcc- Everett  Researct  Lab.,  Everett.  Mass. 

HIGH-SPEED  INFRARED  BOLOMETER,  by  M.  Camao 
andR.  [M.  j  Fetnberg.  Mar.  1962  [73  jp.  inch  illus. 
diagrs.  tables,  rtfs.  (Research  rept.  no.  120' 

(A FOSR- 1564)  (Sponsored  jointly  by  Atr  Force 
Cambridge  Research  Lab. ;  and  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)61)  AD  275131 

Unclassified 

Also  published  tn  Rev  Sclent.  Instr. ,  v.  33  9b4-672, 
Sept.  I§6f. 

A  new  type  of  heat  transfer  gauge  that  operates  In  the 
presence  of  highly  ionized  plasmas  and  in  strong  elec¬ 
tric  and  magnetic  fields  has  been  developed.  The 
principle  of  its  operation  is  to  use  a  thin  opaque  surface 
as  the  heat  transfer  element.  Aerodynamic  and 
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radiative  heating  is  applied  to  1  side  o!  this  layer,  while 
measurements  are  made  of  the  change  of  the  infrared 
emission  from  the  other  side.  This  system  Is  essentially 
a  bolometer.  Components  are  described  of  the  heat 
transfer  system  and  the  methods  are  given  for  calibrating 
the  gauge  for  heating  pulses  of  long  and  short  duration 
The  response  of  the  system  to  a  variety  of  heat  pulses 
was  calculated.  Measurements  are  presented  of  the 
aerodynamic  heat  transfer  from  shock  heated  air,  and 
the  response  time  of  the  gauge  to  short  heat  pulses  Is 
evaluated.  This  infrared  heat  transfer  system  worked 
successfully  in  the  presence  of  strong  electromagnetic 
fields,  side  wall  heat  transfer  measurements  were  made 
on  the  Magnetic  Annular  Shock  Tube  where  the  tempera¬ 
ture  of  the  hydrogen  plasma  was  In  excess  of  100,000  K. 
'Contractor's  abstract) 


AvcoCorp.  Avco- Everett  Research  Lab. ,  Everett.  Mass. 

CURR1.NT  DISTRIBUTION  AND  FLOW  MODEL  FOR 
LARGE  RADIUS- RATIO  MAST,  by  J.  C.  Keck,  F.  [J. 
Fishman,  and  K.  [E.  ]  Petschek.  Jam  13C2,  12p.mcl. 
‘Hus.  diagrs.  (Research  rept.  no.  117)  'APOSR-2194S 
'AF  491638 ’659’  AD  27^094  Unclassified 

The  non- uniform  flow  ir.  a  magnetic  annular  shock  tube 
MAST,  with  an  annular  spacing  larger  than  the  radius 
of  the  inner  cylinder  is  described.  Experiments  were 
conducted  in  a  MAST  with  inrer  and  outer  radii  of  1  and 
3  m.  The  speed  of  the  disturbance  produced  In  the  tube 
■»as  found  to  depend  upon  the  polarity  of  the  discharge. 
The  distribution  of  current  in  the  tube  was  determined 
•nth  probe  coils,  it  too.  depended  on  polarity.  With  the 
•  nner  electrode  positive  the  current  was  largely  con¬ 
fined  to  a  thin  sheet  that  was  strongly  canted  with  re- 
.-peci  to  the  wails,  the  inner  edge  leading.  A  thicker 
.urrent  sheet  that  was  nearly  norma!  to  the  tube  walls 
was  observed  In  the  inverse  polarity  condition.  A 
model  ts  proposed  to  explain  the  operation  with  positive 
center  electrode.  The  shape  of  the  forward  part  of  the 
■-Trent  sheet  is  calculated  by  oalancmg  the  magnetic 
pressure  behind  the  sheet  with  the  gas  pressure  in 
front:  the  Newtonian  approximation  Is  used  for  the  gas 
pressure.  The  resulting  shape,  which  is  approximately 
parabolic,  agrees  roughly  with  experiment  It  is  pro¬ 
posed  that  the  dependence  of  the  flow  on  polarity  is 
associated  with  electro-  emission  problems,  and  that 
r.  positive  operation  '  .e  ons  carry  a  substantial  part 
the  current.  (Contractor's  abstract) 


AvcoCorp  Av  co- Everett  Research  Lab. .  Everett,  Mass. 

ELECTROSTATIC  ACCELERATION  OF  NEUTRAL 
PLASMAS- MOMENTUM  TRANSFER  THROUGH  MAG¬ 
NETIC  FIELDS,  by  G  S  Janes.  J  Dotson,  and  T. 
Ailson.  (1962]  [24jp,  incl.  Ulus,  diagrs.  refs. 
(APOSR-3867)  (AF  49(638)669)  AD  290073: 

AD  405492  Unclassified 

Also  published  in  Proc.  Third  Symposium  on  Advanced 
Propulsion  Concepts,  Cincinnati,  Ohio  (Oct.  2-4,  1962), 


New  York,  Gordon  and  Breach  Science  Publishers, 
v.  1:  153-1:6,  1963. 

Electrostatic  plasma  accelerators  which  avoid  the 
space  charge  limitations  of  conventional  Ion  rockets 
are  described.  Additional  advantages  for  these  devices 
include  moderate  requirements  on  magnetic  field 
strength,  and  on  power  level.  Both  classical  and 
anomalous  (Bohm  type)  electron  diffusion  models  are 
considered.  Experiments  are  described  which  sub¬ 
stantiate  the  existence  of  the  described  mechanism  tor 
momentum  transfer  to  neutral  plasmas.  The  experi¬ 
ments  are  in  approximate  agreement  with  the  anomalous 
(Bohm  type)  diffusion  model  and  are  In  clear  disagree¬ 
ment  with  the  classical  diffusion  model.  The  engineer¬ 
ing  significance  of  this  result  and  possible  approaches 
for  dealing  with  It  are  considered. 


[Avco  Corp. ,  Av  co-  Everett  Research  Lab. ,  Everett,  Mass. 

PLASMA  FLOW  IN  A  MAGNETIC  ANNULAR  ARC 
NOZZLE,  by  R  M.  Patrick  and  W.  E.  Powers,  f  1962] 
[22 ip.  tncl.  tlluf.  diagrs.  table.  (AFOSR-3901) 

(AF  49(638)659)  AD  290082  Unclassified 

Also  published  in  Proc.  Third  Symposium  on  Advanced 
Propulsion  Concepts.  Cincinnati,  Ohio  'Oct.  2-4,  1962), 
New  York,  Gordon  and  Breach  Science  Publishers, 
v.  1-  115-136.  1963. 

A  report  ts  made  of  an  experimental  Investigation  of 
plasma  flow  in  a  magnetic  annular  arc,  emphasizing 
the  Dow  in  the  expansion  region.  In  order  to  study  the 
characteristics  of  plasma  accelerators.  The  nozzle 
configurations  used  are  described.  It  is  shown  that  n 
stable  arc  can  be  made  tn  a  coaxial  configuration  with 
an  axial  field  which  produces  a  steady,  azimuthally 
uniform  plasma,  and  that  plasma  flow  properties  art 
different  in  a  wide  angle  nozzle,  where  the  plasma  swirl 
does  not  dominate  the  flow.  The  device  used  can  pro¬ 
duce  an  average  exhaust  velocity  corresponding  to  a 
specific  Impulse  of  nearly  600  sec,  with  an  overall 
thrust  elficlency  of  25  8. 


AvcoCorp.  Avco- Everett  Research  Lab. .  Everett,  Mass. 

CURRENT  DISTRIBUTION  IN  A  MAGNETIC  ANNULAR 
SHOCK  TUBE,  by  J.  C.  Keck.  [1962]  [3jp.  Incl.  Ulus, 
diagrs.  (A  FOSR- 65-0566;  (AF  49(538)659) 

AD  614212  Unclassified 

Also  published  in  Phvs.  Fluids,  v.  5:  630-632, 

May  I5S5T 

Very  little  Is  known  about  the  exact  mechanism  by 
which  the  magnetic  field  accelerates  the  gas  tn  a  shock 
tube.  It  is  the  purpose  of  this  note  to  give  a  preliminary 
report  of  some  studies  of  the  shock  shape  and  current 
distribution  in  a  magnetic  annular  shock  tube  which 
may  assist  in  achieving  an  understanding  of  the  above 
problem,  as  well  as  others  involving  the  dynamic 
interaction  of  a  gas  and  a  magnetic  field.  The  magnetic 
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field  in  the  tube  was  mapped  out  point  by  point  by  Insert¬ 
ing  the  probes  to  axial  positions  opposite  the  uv  speed 
detectors  and  scanning  radially  tn  1-cm  steps  across 
the  5-cm  gap.  It  Is  shown  that  the  current  pattern  In  the 
shock  tube  depends  on  the  polarity  of  operation.  For  a 
positive  (outward)  radial  current,  the  thickness  of  the 
current  sheet  Is  ~2  cm,  while  for  a  negative  (inward) 
current.  It  Is  more  than  twice  is  thick.  Also,  the  shape 
of  the  current  sheet  changes  when  the  polarity  of  opera¬ 
tion  Is  reversed.  For  positive  operation,  the  current 
sheet  is  severely  canted  wtth  the  inner  edge  leading  the 
outer  edge  by  1 .  5  u  sec  tn  time  or  8  cm  tn  space.  For 
negative  operation  the  sheet,  although  not  as  well  defined, 
is  more  or  less  perpendicular  to  the  walls. 


Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

FLOW  MODEL  FOR  LARGE  RADIUS- RATIO  MAGNETIC 
ANNULAR  SHOCK- TUBE  OPERATION,  bv  F.  J. 

Fishman  and  H.  (E.  ]  Petschek.  jl962j  |2jp.  tncl.  dlagrs. 
(AFOSR- 65-0694)  (A F  49(638)659)  Unclassified 

Also  published '.n  Phys.  Fluids,  v.  5  :  632-633,  May 

reer - 

Ir.  this  note  a  model  is  proposed  that  explains  some 
features  of  the  behavior  of  magnetic  annular  shock  tubes 
of  large  radius  ratio  as  reported  by  Keck.  Topics  dis¬ 
cussed  are  the  shape  of  the  current  sheet  when  the  center 
electrode  ts  positive,  the  speed  of  this  current  sheet, 
and  the  difference  between  positive  and  negative  opera- 
tto:.. 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

ANOMALOUS  ELECTION  DIFFUSION  IN  EM- REGION 
PLASMA-ACCELERATION  EXPERIMENTS  (Abstract), 
by  G.  S.  Janes  and  7.  Wilson.  (1962)  [ljp.  [AF  49- 
(638)659]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Atlantic  City.  N.  J. ,  Nov.  28-Dec.  1,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  8:' 
H?,  Feb.  28,  1963. 

In  the  EM  region,  the  mean  free  path  and  ion- gyro  radius 
are  larger  than  the  apparatus  sire,  while  the  electron- 
gyro  radius  and  the  Debye  shielding  distance  are  <111 
relatively  small.  Consider  cylindrical  and  annular 
geometries  with  axial  electric  fields  and  radial  magnetic 
fields.  Ions  will  accelerate  axially  In  the  electric  field, 
but  the  axial  drift  of  electrons  ts  strongly  Inhibited  by 
magnetic  fields.  Circumferential  electron  drifts  consti¬ 
tute  a  current  that  interacts  with  the  magnetic  field.  Ex¬ 
periments  substantiate  this  plasma-acceleration  mecha¬ 
nism.  The  magnitude  and  magnetic  field  dependence  of 
the  observed  rates  of  axial  electron  drift  are  well  de¬ 
scribed  by  the  anomalous  1  B  (Bohm-type)  diffusion 

2 

model  and  disagree  with  the  classical  1  B  diffusion 
model.  Analysts  Indicates  the  fractional  energy  loss  to 


electron  heating  will  be  comparable  with  the  anomalous 
diffusion  constant  ■  times  the  ratio  of  the  ton  gyro  radius 
to  the  total  acceleration  length. 


Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

MAGNETIC  ANNULAR  ARC.  by  W.  E.  Powers  and 
R.  M.  Patrick,  May  1962  ,  33p.  incl.  Ulus,  diagrs. 
table.  (Research  rept.  no.  129)  (AF  49(638)659) 

AD  409886  Unclassified 

Also  published  in  Phys.  Fluids,  v.  5:  1196-1206, 

- 

The  performance  characteristics  of  an  annular-arc 
configuration  under  the  Influence  of  a  magnetic  field  have 
beer,  experimentally  analyzed,  particularly  with  respect 
to  the  effects  of  tensor  conductivity  and  )  x  B  body  forces. 
In  this  device  the  plasma  conditions  are  such  that  the 
electrical  conductivity  Is  Insufficient  to  prevent  the  dif¬ 
fusion  of  the  plasma  through  the  magnetic  field,  1.  e. , 
the  magnetic  Reynolds  number  was  small.  Experiments 
were  conducted  with  this  device  using  helium  and  argon 
ai  power  levels  up  to  50  kw,  magnetic  field  strengths 
to  10, 000  gauss,  and  particle  densities  of  the  order  of 

1016  cm3  to  1017/cm3.  The  electron  gyroradlus  wa6 
smaller  than  the  electron  mean  free  path,  1  e. , 
ueTe  >  wnere  -*‘e  18  018  gyrofrequency,  and  *  e  is 

the  time  between  collisions  for  electrons.  The  imped¬ 
ance  of  the  arc  In  helium  was  found  to  vary  linearly 
with  <ueTe-  The  existence  of  a  circulating  azimuthal 

Hall  current  was  also  demonstrated.  A  yaw  probe  was 
employed  to  measure  the  angle  of  the  flow  due  to  the 
j  x  B  Lorentz  forces.  A  good  agreement  was  found  be¬ 
tween  the  measured  rotation  tn  argon  and  the  predicted 
value  obtained  from  momentum  considerations.  (Con¬ 
tractor's  abstract) 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

A  REVIEW  OF  RECENT  MHD  GENERATOR  WORK  AT 
THE  AVCO- EVERETT  RESEARCH  LABORATORY  by 
T.  R.  Brogan,  J.  F.  Louis  and  others.  Mar.  28, 

1962,  20p.  Incl.  Ulus,  dlagrs.  (APOSR-2352)  (AF  49- 
(638)1129)  AD  275803  Unclassified 

Also  published  In  Engineering  Aspects  ol  Magneto- 
hy3ro3ynamtcs,  Proc.  of  Third  Symposium,  Rochester, 
N.  Y.  (Mar.  28-  29,  1962),  New  York.  Gordon  and 
Breach,  1964,  p.  243-258. 

Conceptual  plant  design,  electrical  properties  of  gases, 
generator  fluid  mechanics  and  performance,  field  coll 
designs,  and  long  duration  testing  are  reviewed.  In  the 
area  of  gas  properties,  the  experimentally  determined 
conductivity  of  seeded  combustion  products  is  In  good 
agreement  wtth  predicted  values  In  the  temperature 
ran;?  between  2300  to  3000 'K.  The  study  of  generator 
fluid  mechanics  continued  using  the  Mark  IT  combustion 
generator.  Successful  operation  at  Hall  coefficients 
to  2  was  achieved.  Actual  performance  of  the  Mark  II 
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generator  Is  discussed.  The  discovery  ol  high  field 
strength  superconducting  alloys  has  Important  implica¬ 
tions  for  MHD  power  generation,  as  well  as  for  many 
other  MHD  devices.  There  Is  a  brief  description  of  these 
coils  as  applied  to  MHD  generators,  together  with  an 
assessment  of  the  economic  possibilities  they  present 
for  use  in  a  power  plant.  (Contractor's  abstract) 


Avco  Corp.  A vco- Everett  Research  Lab. ,  Everett,  Mass. 

DEVIATION  OF  MAST  OPERATION  FROM  ONE- 
DIMENSIONAL  MODEL,  by  F.  J.  Fishman  and  H.  E. 
Petschek.  Apr.  1962,  2Cp.  incl  dlagrs.  refs.  (Re¬ 
search  rept.  no.  126!  (AFOSR-2948)  (AF  49(638)61 
and  AF  49(638)1129)  Unclassified 

Also  published  in  Phvs.  Fluids,  v.  5:  1188-1195,  Oct. 
T562:(A1S5sIFS3-0567;  AD  437164) 

In  the  magnetic  annular  shock  tube  (MAST),-  the  gas  Is 
pushed  axially  along  the  annular  space  between  con¬ 
centric  cylinders  by  an  azimuthal  magnetic  field.  Since 
a  vacuum  azimuthal  magnetic  field  varies  Inversely  as 
the  radius,  there  is  a  variation  lr.  the  driving  pressure 
across  the  annulus,  which  leads  to  radial  ncnunlformities 
in  the  flow.  These  are  analyzed  for  small  ratios  (f  )  of 
the  annulus  spacing  to  the  radius.  This  pressure  varia- 
t.  >n  across  the  annulus  at  the  interface  between  the 
plasma  and  the  driving  field  results  in  a  tilting  of  the 
interface.  This  biting  Is  shown  to  be  completely  anal¬ 
ogous  to  the  flow  resulting  from  a  dam  brerk  In  shallow 
water  theory  and  is  characterized  by  a  wave  of  propaga- 
non  speed  p  p.  The  maximum  value  of  f  for  which 
ihe  tilted  current  sheet  does  not  catch  up  with  the  shock 
wave  is  calculated  a:  i  '  t  is  suggested  that  only  MASTS 
with  cs  smaller  than  this  value  produce  reasonably 
jniform  flow  regions.  Nonuniformities  are  alsc  produced 
at  the  shock  front  when  an  azimuthal  magnetic  iield  is 
present  ahead  of  the  shock.  These  lead  to  a  ronplanar 
shock  front  whose  shape  Is  calculated,  and  to  nonuniform 
conditions  in  the  plasma  behind  the  shock.  The  nonunl- 
formtties  which  persist  far  behind  the  shock  are  com¬ 
puted.  these  results  Indicate  that  for  l~w  shock  Mach 
numbers  at  reclable  ncnunlformities  tn  pressure  and 
temperature  exist  even  for  fairly  small  values  of  c  . 
(Contractor's  abstract) 
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A  wo  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass. 

DEVIATION  OF  MAGNETC  ANNULAR  SHOCK- TUBE 
OPERATION  FROM  ONE- DIMENSIONAL  MODEL,  by  F. 
J.  Fishman  and  H.  E.  Petschek.  [1962]  (8  Jp.  Incl. 
dlagrs.  refs.  (APOSR-65-  0567)  (AF  49(638)61  and 
AF  49(638)1129)  AD  437164  Unclassified 

Also  published  in  Phys.  Fluids,  v.  5-  1188-1195,  Oct. 

T5S2 - 

For  abstract  see  Item  no.  102,  Vol.  VI. 
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Avco  Corp.  Avco-  Everett  Research  Lab. .  Everett,  Mass. 

ELECTRONIC  AND  RADIATIVE  HEAT  TRANSFER 
(Abstract),  by  M.  Camac  and  R.  [M.  ]  Feinberg.  [1962] 
[lip.  |AF  49(638)1129]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, , 
Northwestern  U. ,  Evanston,  Ill.,  June  19-21,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  IT,  v.  7: 
406,  JurnTTS,  1962. 

An  investigation  ol  electronic  and  radiative  heat  trans¬ 
fer  from  plasmas  to  solid  surfaces  has  been  undertaken 
with  the  use  of  the  Infrared  heat-transfer  gauge  (Item 
no.  74,  Vol.  V).  Argon  at  an  initial  pressure  of  1  mm 
Hg  was  shock-heated  in  a  chemically  driven  shock  tube. 
The  shock  velocity  ranged  from  3  to  6  mm/fi  sec. 

Plasma  and  radiative  heat  transfer  behind  the  reflective 
shock  was  measured  at  the  end  plate  of  the  shock  tube. 
The  degree  of  ionization  of  the  argon  varied  from  10  to 
60%.  The  main  contribution  to  the  plasma  heat  transfer 
was  due  to  the  electronic  and  ionic  components  which  ts 
more  than  four  times  that  for  neutral  argon.  The  meas¬ 
urements  are  tn  good  agreement  with  the  theory  of 
Kemp  and  Fay.  The  radiation  heat  transfer  from  the 
Ionized  argon  (mainly  Kramer's  radiation)  was  also 
measured,  Lom  which  the  rate  of  cooling  of  the  argon 
by  radiation  was  determined. 


J  05 

Avco  (  orp.  Avco- Everett  Research  Lab. .  Everett,  Mass. 

EXPERIMENTS  WITH  A  MAGNETIC  ANNULAR  ARC 
(Abstract),  by  W..  E.  Powers  and  R.  M.  Patrick. 

[1962]  [Ijp.  [AF  49(638)1129]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Northwestern  U.,  Evanston,  Ill.,  June  19-21,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7:- 
?I3-41<;  June  19.  1962. 

The  arc  consists  of  two  coaxial  electrodes  separated 
by  an  annular  passage  through  which  helium  or  argon 
plasma  flows  with  a  steady  solonoidal  magnetic  Arid. 

The  Impedance  of  this  device  was  increased  due  to  Hall 
effects  by  factor  of  25  with  the  application  of  an  axial 
magnetic  field.  The  magnetic  Reynolds  number  was 
small.  The  interaction  between  the  plasma  currents 
and  the  magnetic  field  has  produced  directed  energy 
comparable  to  the  thermal  energy.  The  plasma  was 
rotated  in  a  constant  area,  uniform  field  configuration. 

A  10°  half-angle  nozzle  was  added  and  plasma  properties 
were  measured  at  the  nozzle  exit.  Recently,  a  50  *  half¬ 
angle  nozzle  configuration  has  been  studied  in  which 
most  of  the  plasma  currents  flow  in  the  nozzle.  Axial 
energy  Is  produced  through  the  Interaction  of  the  circu¬ 
lating  Hall  currents  and  the  radial  component  of  the 
magnetic  field.  Stagnation  pressures  and  local  electric 
potentials  were  meaarured  in  the  steady  flow.  Plasma 
currents  were  obtained  by  measuring  the  ckfference  be¬ 
tween  the  voltage  output  of  2  Identical  colls  orientated  to 
give  the  local  magnetic  field  gradient. 
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Avco  Corp.  Avco- Everett  Research  Lab. ,  Everett,  Mass 

SHOCK  TUBES  FOR  HIGH  TEMPERATURE  GAS 
KINETICS,  by  A.  [R.  ]  Kantrowtu.  Oct.  1962,  51p. 
tncl.  Ulus,  dlagrs.  tables,  refs.  (Research  rept.  no. 
HI)  [AE  49(638)1129  j  AD  291409  Unclassified 

Also  published  In  Energy  Transfer  In  Gases,  Twelfth 
Chemistry "ConfT  of  the  Solvay  Institute,  Brussels 
(Belgium)  (Nov  5-10,  1962),  ed.  by  a  Stoops.  New 
York,  Interscience  Publishers,  1962,  p.  241-285. 

The  essential  advantage  of  shock  tubes  over  electrical 
discharge  devices  Is  the  capability  to  produce  a  homoge¬ 
neous  gas  sample  (HGS)  with  enthalpy  and  pressure 


which  can  be  dependably  calculated  from  the  measured 
shock  velocity  and  the  conservation  laws.  This  paper 
1s  concerned  with  setting  forth  the  variety  of  conditions 
which  cr.n  be  reached  and  the  precision  and  dimensions 
of  the  HGS  which  can  be  produced.  Diaphragm  type 
shock  tubes  are  capable  of  heating  gases  to  temperatures 
sufficient  for  the  study  of  all  chemical  reactions  and 
many  electronic  processes.  The  enthalpy  and  pressure 
of  the  gas  sample  can  be  calculated  from  the  conserva¬ 
tion  laws  with  precision  falling  from  1  to  10%,  moving 
from  lower  to  higher  temperatures.  The  advent  of  elec¬ 
tro  magnetically  driven  shock  tubes  opens  up  the  possi¬ 
bility  of  achieving  similar  advantages  at  temperatures 
up  to  millions  ot  degrees.  An  assessment  is  made  in 
this  paper  of  the  degree  to  which  an  HGS  has  been 
produced  in  this  temperature  range. 
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Baird  Atomic,  Inc.,  Cambridge,  Mass. 

APPLICATION  OF  THE  SENARMONT  POLARISCOPE 
TO  ANALYSIS  OF  OPTICAL  MASER  LIGHT,  by  D 
Hellerstein.  [  1962 J  (5Jp.  incl.  ilius.  diagrs.  (APOSR- 
J974)  (AF  49(638)1167)  AD  417142  Unclassified 

Presented  at  1963  Spring  meeting  of  the  Araer.  Opt 
Soc. ,  Jacksonville,  Fla. 

Abstract  published  In  Jour.  Opt.  Soc.  Amer. ,  v.  53: 

515,  Apr.  T963. 

Also  published  in  Appl.  Opt.,  v.  2:801-805,  Aug.  1963. 

A  Senarmont  polariscope  suitable  for  optical  maser 
work  has  been  constructed.  It  employs  an  optically 
active  wedge  and  an  analyzing  polarizer  to  map  the 
azimuthal  angle  onto  a  linear  field,  indicating  this  angle 
by  null  positions  on  a  photographic  plate.  It  measures 
the  azimuth  of  linearly  polarized  light  over  a  range  of 
180'  with  an  accuracy  at  present  of  ±  1.5r  and  dis¬ 
tinguishes  between  right  and  left  circularly  polarized 
light.  Dlls  device  is  comps -t,  relatively  inexpensive, 
and  requires  no  auxiliary  electronic  apparatus.  (Con¬ 
tractor’s  abstract; 

108 

Barcelona  U.  (Spain). 

OBSERVABLES  OF  RELADVISTIC  PARDCLES.  by 
L  M.  GarridoandJ.  Sesma.  f  1 962 J  [ejp.  incl.  dtagr. 
(APOSR-J226)  (AF  EOAR- 62-89)  AD  400857 

Unclassified 

Also  published  in  Amer.  Jour.  Phy?  ,  v.  30  887-890, 
Dec7T532.- 

The  most  general  unitary  transformation  that  transforms 
the  Hamiltonians  of  particles  of  spins  0,  *,  or  1  into 
Hamilton  ana  containing  even  or  odd  matrices  is  studied. 
Also  presented  are  the  expressions  for  the  position  oper¬ 
ators  for  each  transformation  that  are  valid  for  the  3 
kinds  of  particles  mentioned  above.  (Contiactor's 
abstract,  modified) 
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Barcelona  U.  (Spain). 

ACDON  PRINCIPLE  FOR  CLASSICAL  FIELDS,  by  F. 

J.  Sancho.  '19621151?.  (APOSR-J298)  (AF  EOAR- 62- 
89)  AD  408040  Unclassified 

Also  published  in  Physica,  v.  78:  1324-1323,  Dec.  1962. 

An  action  principle  presented  by  Garrldo  (see  item  uo. 
3201,  Vol.  V)  for  discrete  systems  is  extended  to 
classical  field  theo-y. 


Barcelona  U.  (Spain). 

GENERAL  THEORY  OF  PERTURBADONS  IN 
CLASSICAL  MECHANICS,  by  L.  M.  Garrldo  and  F. 
Gascon.  |1962!  (7jp.  incl.  dlagr.  (APOSR-J916) 

(A F  EOAR- 62-89)  Unclassified 

Also  published  In  Proc.  Phys.  Soc.  (London),  v.  81 1 
TTr5nT2T7  June  1.  1963. 

An  operational  method  is  presented  for  studying  the 
effect  of  perturbations  in  classical  mechanics.  This 
method  is  similar  to  that  used  in  quantum  mechanics. 
Hamilton’s  formalism  is  then  used.  The  most  general 
case  when  the  unperturbed  Hamiltonian  and  the  perturbed 
Hamiltonian  depend  explicitly  on  time  is  explained.  This 
theory  is  Illustrated  with  an  example.  (Contractor's 
abstract) 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 

AN  INVESDGADCN  OF  THE  EFFECTS  OF  VERY 
HIGH  PRESSURE  AND  TEMPERATURE  ON  SEMI- 
OONDUCDNG  AND  1NSULADNG  MATERIALS,  by  C. 

M.  Schwartz  and  A.  P.  Young.  Final  repl.  June  15, 
1956-Dec.  31,  1962  [8i>.  (AFOSR-4407)  (AF  49(638)- 
441)  AD  295834  Unclassified 

This  research  program  is  directed  towards  obtaining 
fundamental  knowledge  of  the  structure  and  behavior  of 
solid  as  well  as  gaining  new  insight  into  profitable  areas 
of  future  research  In  which  new  materials  may  be 
synthesized  in  an  environment  utilizing  high  pressures 
and  temperatures.  In  situ  measurements  of  electrical 
conductivity  and  thermoelectrica'  power  of  such  solids 
as  NIO,  BeO,  etc.  having  marked  differences  in  zone 
structure  are  pi  esented.  These  data  may  lead  to  the 
selection  of  additional  oxides  of  the  type  HD,  RO_, 

R  Ov,  etc.  2 

2  X’ 
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Battelle  Memorial  Inst. .  Columbus,  Ohio. 

SYNTHESIS  AND  PBOPERDES  OF  A  HIGH-PRESSURE 
RUDLE-TYPE  A1As04,  by  A.  P.  Yeung,  C.  B.  Sclar, 
and  C.  M.  Schwartz.  [1962]  [10]p.  incl.  ilius.  diagrs. 
tables,  refs.  (AFOSR-J1598)  (AF  49(633)441) 

AD  427629  Unclassified 

Also  published  In  Zettschr.  Krist. ,  v.  118:  223-232, 
June'l(T63, 

A  rutile- type  ALAsO^  polymorph  with  a  =  4. 359A  and 
c  »  2. 815A  has  been  synthesized  at  90  kbar  and  900*C. 

The  density  is  5. 15  f  -j3,  an  Increase  of  54^  ove'  the 
quartz  modification.  The  indices  of  refraction  of  the 
rutile  form  of  AlAsOq  are  r  -  1. 950,  ui  -  1. 9C3,  both 
±0. 005.  Molar  refraction  data  lor  the  quartz  and 
rutile  polymorphs  of  ALAsOj  show  a  percentage  decrease 
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o f  10. 4  relative  to  the  quartz  form  and  fulfill  the 
DachUle-  Roy  prediction  relating  molar  refraction  and 
cation  coordination.  The  main  absorption  band  of  the 
infrared  spectra  of  the  quartz  and  rutile  forms  of 
AlAaOj  shows  a  shift  of  23%  in  the  direction  of  increasing 
wavelength  with  increasing  cation  coordination.  A  cor¬ 
responding  shift  the  same  magnitude  is  shown  by  the 
quartz  and  rutile  forms  of  StOj  and  Ge02-  (Contractor's 
abstract) 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 

8  YN  THESIS  AND  OPTICAL  CRYSTALLOGRAPHY  OF 
STTSHOVITE,  A  VERY  HIGH  PRESSURE  POLYMORFH 
OFSIOj,  by  C.  B.  Sclar,  A.  P.  Young  and  others. 

[1962j  (d}p.  incl.  tllus.  tables,  refs.  (AFOSR-J1605) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)441  and  [Atomic  Energy  Com¬ 
mission])  AD  427705  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  67:. 
iMM«rsipr  1962. 

Sttshovitz,  a  high-pressure  high-density  polymorph  of 
StOj,  lsostructural  with  rutile,  was  synthesized  at  pres¬ 
sures  between  75  and  125  kb  and  temperatures  greater 
thin  800*C.  Significant  conversion  to  the  rutUe  form 
was  obtained  In  a  modified  girdle  apparatus  at  125  kb; 
trace  amounts  were  obtained  in  a  belt- type  apparatus 
between  75  and  100  kb.  Sttshovite  Is  colorless,  adcular 
In  habit,  and  uniaxial  positive  with  <  -  1.845  ±  .005,  <.•  - 
1.800  *  .005.  The  optic  axis  Is  commonly  highly  In¬ 
clined  to  the  morphological  axis.  The  transformation  of 
coeslte  (4-fold  coordination)  to  sttshovite  (6-fold  coordina¬ 
tion;  exemplifies  the  decrease  l.i  molar  refraction  with 
Increasing  coordination  predicted  by  Dachille  and  Roy. 
(Contractor's  abatiact) 
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Battelle  Memorial  Inst.  .  Columbus.  Ohio. 

HIGH  PRESSURE  FORMS  OF  CrVO^  AND  FeV04,  by 
A.  F.  Young  and  C.  M.  Schwartz.  [1962]  (ljp.  Incl. 
tables.  (AIOSR-J1606)  (AF  49(638)441)  AD  427642 

Unclassified 

Also  published  In  Acta  Cryst. ,  v.  15:- 1305,  Dec.  10, 

i5sr - 

CrVO^  and  FeVG4  were  synthesized  by  heating  mixtures 
of  CrjOj  *  V^Oj  and  Fe^Oj  ♦  V2O5,  respectively,  at 

750  "C  and  60,000  atm  for  24  hr.  The  high-pressure 
form  of  CrVOj  has  a  rutile  structure  with  a  =  4. 551, 
c  =  2.884A  (1  mol  per  unit  cell).  (The  normal  form  Is 
orthorhombic)  The  normal  form  of  FeV04  gives  a  very 
complicated  x-ray  diffraction  pattern  and  the  crystal 
structure  has  not  been  determined.  The  high-pressure 
form,  however,  gave  a  much  simpler  diffraction  pattern 
which  can  be  indexed  on  the  basis  of  an  orthorhombic 
unit  cell  with  dimensions,  a  =  4.401,  b  -  4.900,  c  = 


5.  530A  (probably  2  mol  per  unit  cell).  The  density  of 
the  high-pressure  form  of  CrVOq  Is  13.7%  higher  than 
that  of  the  normal  form. 
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Battelle  Memorial  Insi. ,  Columbus,  Ohto. 

TEMPERATURE  FLUCTUATIONS  DURING  GROWTH 
AND  IMPURITY  SEGREGATION  IN  InSb  CRYSTALS,  by 
N.  Albon.  [1962]  [2]p.  incl  Ulus.  (AFOSR-3999) 

(AF  49(638)959)  AD  405501  Unclassified 

Also  published  in  Jour.  Appl.  Phys. .  v.  33:2912-2913, 

SepT.  rS5E 

A  preliminary  study  of  the  relation  between  temperature 
fluctuations  during  growth  and  impurity  segregation  in 
InSb  crystals  has  been  made.  The  observations  de¬ 
scribed  here,  together  with  measurements  of  the  thermal 
gradients  during  growth  confirm  that  temperature 
changes  expected  to  result  from  rotation  are  sufficient 
to  produce  the  observed  strlations..  In  addition,  these 
experiments  Indicate  that  ar.  adverse  effect  on  the  uni¬ 
formity  of  InSb  crystals  is  produced  by  temperature 
fluctuations  of  less  than  1  “C  If  the  rate  of  temperature 
change  Is  sufficiently  rapid.  They  also  suggest  that  by 
melting  temperature  changes  during  crystal  growth  and 
precise  measurements  of  the  resulting  Impurity  profiles 
in  the  growth  direction,  the  relation  between  rate  of 
growth  and  supercooling  could  be  determined.  This 
would  Indicate  the  growth  mechanisms  Involved. 
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Battelle  Memorial  Inst. Columbus,  Ohio. 

STUDIES  OF  THE  InSb  CRYSTAL- MELT  INTERFACE, 
by  N.  Albon.  [1962]  [4]p.  Incl.  Ulus.  refs.  (AFOSR- 
64-2103)  (AF  49(638)9591  AD  451567  Unclassified 

Presented  tn  part  at  meeting  of  the  Electrochemical 
Soc. ,  Boston,  Mass.,  Sept.  16-20,  1962. 

Abstract  published  tn  Jov.r.  Electrochem.  Soc. ,  v.  109: 

202C,  Aug.'  1962. 

Also  published  in  Jour,  Electrochem.  Soc.,  v.  Ill: 

61-64.  Jan.  196?. 

The  InSb  Interface  was  studied  by  microscopical  examina¬ 
tion  of  crystals  decanted  from  the  melt.  Crystals  which 
had  been  allowed  to  approach  equilibrium  at  a  curved 
Isotherm  showed  facets  on  which  the  features  could  be 
correlated  with  crystal  growth  mechanisms.  On  the 
curved  areas  of  the  interface,  lines  having  a  regular 
spacing  were  observed,  which  previously  have  been 
assumed  to  be  growth  steps.  The  lines  were  shown  to 
be  grooves  without  a  definite  crystallographic  orienta¬ 
tion  and  evidence  against  their  origin  during  the  crystal 
growth  process  was  obtained.  (Contractor’s  abstract) 
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Baitelle  Memorial  Inst. ,  Columbus,  Ohio 

FORMATION  OF  CONICAL  HILLOCKS  ON  CRYSTALS 
(Abstract!,  by  S.  E.  Miller  and  N.  Albon.  [1962)11]?. 
(AF  49(63*} J&S3>  Unclassified 

Presented  at  meeting  oi  the  Electrochemical  Soc. , 
Boston.  Mass.,  Sept.  16-20.  1962 

Published  in  Jour.  Elec'rochem.  Soc.,  v.  109’  202C. 
"Aug.  1962. 

Recent  microscopic  examinations  of  high-purity  GaAs 
crystals,  prepared  by  the  horizontal  gradient-freeze 
technique,  have  revealed  a  multitude  of  minute  conical 
hillocks  on  the  surface  of  tne  ingots  The  hillocks  are 
also  quite  prominent  on  InAs.  inP,  and  GaP,  and  to  a 
lesser  degree  on  InSb  and  GaSb.  A  detailed  description 
of  the  phenomena  is  presented  illustrated  with  photo¬ 
micrographs.  (Contractor's  abstract) 
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Baitelle  Memorial  Inst  ,  Columbus.  Ohio. 

IMPURITY  LEVELS  ASSOCIATED  WITH  SUBSIDIARY 
CONDUCTION  BANDS  IN  NARROW  GAP  III-V  COM¬ 
POUNDS  lAbstract).  by  R.  T.  Bate,  j  1 962]  [  1  jp. 

(AF  49(638)959;  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. . 

Baltimore,  Md  ,  Mar.  26-29,  19C2. 

Published  in  Bull.  Amer.  Phvs.  Soc..  Series  U.  v.  7. 
214.  Mar.  26.  1962 

It  Is  well  established  that  the  principal  conduction- band 
minimum  occurs  at  k  =  0  in  several  III-V  semiconductors 
The  effective  mass  in  this  minimum  is  relatively  small, 
and  shallow  impurity  levels  associated  with  ’his  minimum 
are  not  observed  even  in  the  purest  samples  except  in 
strong  magnetic  fields,  presumably  because  of  overlap 
of  orbits.  However,  there  is  consi  J’rable  evidence  for 
the  existence  of  subsidiary  minim.  —  other  points  in  the 
Brillouin  zone  in  many  of  these  compounds.  An  extension 
of  the  simple  theory  of  shallow  Impurity  states  taking 
these  minima  into  account  predicts  the  occurrence  of 
impurity  levels  below  each  minimum  but  above  the 
principal  band  edge  Because  the  effective  masses  In 
these  mmtma  are  relatively  large,  the  orbits  are 
smaller  and  the  ionization  energies'  are  larger  than  for 
the  minimum  at  k  -  0.  Although  removing  an  electron 
from  one  of  these  bound  states  does  not  necessarily  re¬ 
quire  a  net  increase  in  its  energy  if  it  simultaneously 
makes  a  transition  to  the  central  band,  the  bound  elec¬ 
trons  do  not  contribute  to  the  conductivity  because  the 
mterband  transition,  which  requires  a  large  change  in 
wave  vector,  will  not  be  Induced  by  the  electric  field. 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 

GRAP'-  BOUNDARY  DIFFUSION  OF  GOLD  IN 
COPPER,  bv  A.  E.  Austin  and  h.  A.  Richard.  (1962] 

[6 jp.  Incl.  diagrs.  tables.  (AFOSR-3013)  (AF  APOSR- 
61-1071  AD  278377  Unclassified 

Also  published  in  Jour.  Appl.  Rhys.,  v.  33:3589-3574, 
Dec.  T5EJ! 

The  diffusion  of  Au  Into  the  grain  boundaries  of  Cu 
bicrystals  was  studied  tor  couples  of  both  a  continuous 
and  an  instantaneous  source.  The  concentration  con¬ 
tours  along  the  grain  boundaries  were  measured  by 
means  of  electron-probe  microanalysts.  For  the  coi- 
tinuous  source  conditions  at  750  cC,  the  ratio  of  the 
coefficients  of  grain-boundary  diffusion  and  lattice  de- 
5  3 

creased  from  6  x  10  to  about  10  with  Increaolng  Au 
concentration  from  0. 5  to  15  at-%  Au.  The  rate  of 
grain- boundary  diffusion  decreases  even  though  there 
is  some  increase  in  the  rate  of  lattice  diffusion.  There 
was  found  some  contribution  of  surface  diffusion  to  the 
couples  with  an  Instantaneous  or  thin  source,  t.  e. ,  0.  5*i 
thick.  The  concentration  contours  observed  in  these 
couples  agreed  generally>with  the  theoretical  solutions. 
(Contractor  »  abstract) 
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Battelle  Memorial  Inst. .,  Columbus.  Ohio. 

TJ' '20RETTCAU  SOLUTIONS  OF  GRAIN- BOUNDARY 
DIFFUSION  PHOBLEM.  APPROXIMATIONS  AND 
INTERPRETATION  OF  EXPERIMENTS,  by  V.  E.  Wood, 
A.  E.  Austin,  and  F.  J.  Milford.  [19E2]  (Ojp.  incl. 
diagrs.  tables.  (AFOSR-3014)  !AF  AFOSR-61-107) 

AD  28G776  Unclassified 

Also  published  in  Jour.  ,'tppl.  Phyfc. .  v.  33:  3574- 
3579,  DeeC  196?: 

Whtpple's  exact  solution  to  the  idealized  grain-boundary 
diffusion  problem  has  been  evaluated  numerically  for 
ranges  of  parameters  appropriate  to  existing  and  con¬ 
templated  experiments.  From  these  evaluations  the 
concentration  at  fixed  depth  of  penetration,  and  the  angle 
at  which  isoconceniration  contours  Intersect  the  grain 
boundary  are  obtained.  The  ranges  of  validity  of  ap¬ 
proximate  solutions  obtained  by  various  author*  are  dis¬ 
cussed  on  the  basts  of  the  numerical  results,  as  is  the 
use  of  the  graphs  and  tables  for  the  Interpretation  of 
experimental  data. 
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Baylor  U.  Coll,  of  Medicine,  Houston,  Tex, 

PSYCHOPHYSICS,  REALITY  AND  HALLUCINATIONS, 
by  S.  Goldatone.  [1958]  [14]p.  incl.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(603)79]  and  Public  Health  Service! 

Unclassified 
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Published  tn  APA-AAAS  Symposium  on  Hallucinations, 
WSHKSSnT  D.  C.  (Dec.  itt-Ttl.  1958),  New  York, 

Cruoe  and  Stratton,  19  *2,  p.  281-274. 

An  analysis  ts  nude  of  available  data  tn  order  to  sug- 
geat  possible  baste  psychological  mechanisms  that  may 
underlie  the  process  of  hallucinating.  Specifically,  an 
attempt  is  made  to  present  a  phyehcphysical  point  of 
view  that  departs  from  the  classical  —'.mulus- centered 
sensory  psychology,  and  to  demonstrate  the  potential  of 
the  relevant  methods  and  formulations  that  permit  the 
derivation  of  quantitative  Information  about  the  function¬ 
ing  and  malfunctioning  of  internal  standards  or  concepts. 
In  addition,  a  fanciful  excursion  departing  from  data 
already  available  will  allow  the  suggestion  of  2  mecha¬ 
nisms  that  may  tn  part  account  for  hallucinations:  (1)  a 
partial  reduction  in  tntersensory  stimulus  differentiation 
such  that  an  adequate  stimulus  received  by  one  mode  may 
be  Interpreted  In  terms  of  a  less  appropriate  mode  and 
(2)  a  partial  reduction  tn  the  subject's  ability  to  make 
contemporary  use  of  past  experience  because  his  Internal 
standard  has  become  less  available  or  less  vivid. 
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Baylor  V.  Cell,  of  Medicine,  Houst  '-i,  Tex. 

IN  VIVO  BIOGENESIS  OF  THYROID  HORMONE  IN  THE 
GUINEA  PIG,  byW.  J.  Schlnd,er  and  C.  Fortier. 

[1982]  [8]p.  Inci.  Ulus.  (APOSR-841)  (AF  49(638)384! 
AD  407378  Unclassified 

Also  published  In  Canad.  Jour.  Blochem.  and  Physiol. , 
If  <1-1 VI,  Nov.  1982. 

As  a  prellmlna  ry  to  a  study  of  In  vitro  thyroid  acttvlty 
tr.  'he  guinea  pig,  It  was  considered  of  Interest  to  assess 
this  activity  In^vlvo.  Uptake  and  organic  binding  of 

radlotciiHe  (l  )  by  the  guinea  pig  thyroid  were  stuefied 
as  ordinates  of  itme  following  administration  of  the 
trac.-r,  by  meant  of  electrophoretic,  autoradiographic, 
ana  cnromatographlc  techniques.  Similar  .echnlques 
were  used  to  ascertain  the  nature  of  the  lodlnated  com¬ 
pounds  in  ‘he  gland  at  the  time  of  maximal  u_  take  (Con¬ 
tractor's  abstract) 
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Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

(EFFECT  OF  THYITOXINE  PRETREATMENT  ON  THE 
UPTAKE  AND  ORGANIFICATION  OF  RADIOACTIVE 
IODINE  BY  INCUBATED  THYROID  FRAGMENTS  OF 
GUINEA  PIGS]  Effet  du  prttrattement  1  la  thyroxine  sur 
la  captation  et  I'organlflcat1'-'  de  l'tode  radlcactlf  par 
segments  incubes  de  thyroldes  de  cobayes,  by  C. 

Fci Her  and  W.  J.  Schindler.  (1962)  (9jp.  Incl.  iilus. 
(fiagra.  tables.  (AFOSR-J473!  (In  cooperation  with 
Laval  U. ,  Quebec  (Canada),  under  AF  APOSR-61- 15) 
(AF  49(63r.)384)  AD  407243  Unclassified 

Also  published  tn  Laval  med.  ,■  v.  3?-  506-515,  Sept. 

isej; 

The  uptake  and  organification  of  radioactive  iodine  by 


the  incubated  thyroid  fragments  of  guinea  pig  are 
accelerated  by  the  addition  of  thyrotroplne.  The  ad¬ 
ministration  of  thyroxine  for  10  days  markedly  Increased 
the  amplitude  of  the  response  to  thyrotroplne.  Radio- 
chromatographic  analysts  of  Incubated  thyroid  extracts 
showed  that  the  organification  of  radioactive  Iodine, 
under  these  conditions,  is  arrested  at  the  point  of  mono- 
lodotyrosin?  and  dllodotyroalne  and  that  the  todtnatton 
of  mono-  and  dtlodo tyrosine  is  accelerated  by  thyrotro¬ 
plne.  After  pretresiment  with  thyroxine,  a  linear  rela¬ 
tion  was  observed  between  the  response  of  the  incubated 
thyroid  and  the  logarithm  of  the  dosages  of  thyrotroplne. 
The  system  considered  forms  the  basis  of  a  simple, 
specific  and  relatively  'ct  method  for  standardising 
thyrotroplne. 
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Bell  Aircraft  Corp. ,  Buffalo,  N.  Y. 

LOW  TEMPERATURE  PLaSMA  PHENOMENA,  by  R. 

J.  Whalen  and  K.  Peanh.  (1959)  (19jp.  tncl.  dtagrs. 
table.  (APOSR-3741)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(6381380  and 
Wright  Air  Development  Center)  U  rcltiaalfled 

The  non- equilibrium  nozzle  expansion  process  for 
oxygen  and  air  is  examined  In  4000'K  ttos  '4,000CK, 
1<D<  1000  atm  range  Byron's  recombination  rate 
law  for  oxygen  Is  employed  throughout  the  analysis. 

The  Influence  of  variation  In  the  magnitude  of  the  rate 
constant,  and  various  decay  rates  are  considered.  The 
Influence  of  nozzle  geometry  ts  also  discussed.  It  Is 
shown  that  fi  r  large  departures  from  equilibrium  the 
Mach  number  is  significantly  larger  than  the  equilibrium 
value.  For  P0  =  10  atm,  T„  =  8000  %  M  >  100  Is  ob¬ 
tained.  Normal  and  oblique  shock  pressure,  density, 
temperature  ratios  are  presentee’  or  pQ  -  10,  100,  and 
1,000  and  for  T0  =  800011.  The  .jrrelatton  of  fully 
dissociated  flows  with  y  -  5'3  M  pred.ct.on  is  also  pre¬ 
sented.  The  Urge  influence  on  stagnation  point  heat 
transfer  for  a  catalytic  surface  ts  discussed.  The 
similitude  for  the  invtsetd  hypersonic  flow  of  a  chemi¬ 
cally  reacting  gas  about  a  slender  2- dimensional  ge¬ 
ometry  ts  presented.  Correlation  of  the  equilibrium 
and  nonequiltbrium  calculation  with  the  similitude  offers 
a  procedure  for  determining  M  In  nonequiltbrium  gas 
flows.  Finally,  the  importance  and  Influence  of  magneto- 
hydrodynamic  effects  for  V^  B,  where  V  =  (U,  0,  0), 

B  »  (0,  B,  0),  in  the  range  ->f  temperature  and  press  ore 
associated  with  the  fully  dissociated  expansion  is  pre¬ 
sented.  (Contractor’s  abstract) 
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Bern  U.  Inst,  of  Physics  (Switzerland). 

RADIATION  EFFECTS  IN  SPACE  AND  THERMAL 
EFFECTS  OF  ATMOSPHERIC  ENTRY  BY  THERMO¬ 
LUMINESCENCE  MEASUREMENTS  ON  METEORITES, 
bv  F.  C.  Houtermans.  Oct.  1.  1962  [30  ]p  Inci.  diagrs. 
tables,  refs.  (APOSR-4059)  (AF  EGAR-61-51S 
AD  290613  Unclassified 

The  natural  glow- curves  of  l’J  chondrites  were 


a:::  force  scientific  research 


nieaa  jred  and  compared  with  the  corresponding  artificial 
clow- curves,  obtained  after  Irradiation  with  2  d-dose 
of  5  %  10^  rad.  The  differences  between  the  natural  and 
the  artificial  glow- curves  as  well  as  the  increase  of 
peak- temperature  with  decreasing  peak-intensity,  ob¬ 
served  for  the  natural  glow- curves  of  the  various 
chondrites,  can  be  explained  by  thermal  effects.  Either 
a  temperature  raise  occurred  before,  during,  or  after 
the  fall  of  the  meteorites,  which  caused  the  low- tempera¬ 
ture  part  of  the  natural  glow- curves  to  fade  out,  or  the 
shallow,  low-energy  traps,  responsible  for  the  low- 
temperature  part  of  the  natural  glow- curves  never 
were  filled,  due  to  the  low  dose  rate  of  cosmic  tadiatton. 
Larger  differences  between  the  glow-  curve  of  arhondrites 
are  observed.  The  artificial  glow-curves  of  the  cal¬ 
cium  rich,  basaltic  type  achondrites  are  distinctly  differ¬ 
ent  from  those  the  calcium- poor,  chondrillc  type 
achondrites.  A  steady  decrease  of  the  intensity  of  the 
natural  thermolumii  escenca  with  decreasing  A r  k-ages 
Is  observed.  (Contractor's  abstract) 
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Biot,  M.  A. .  New  York. 

EXACT  THEORY  OF  BUCKLING  OF  A  THICK  SLAB, 
by  M.  A.  Biot.  jl9611{16jp.  tncl.  dtagrs.  (AFOSR- 
1770)  (AF  49(638)837)'  AD  441479  Unclassified 

Also  published  In  Appl.  Sclent  Research,  v.  12A- 
183-198,  1T63- 

The  Incremental  elastic  coefficients  for  rubbertype 
elasticity  are  Inserted  In  some  earlier  theories  by  the 
author  leading  to  an  exact  theory  for  the  buckling  of  a 
thick  slab  tn  finite  strain.  The  critical  compression 
as  a  function  of  the  wave  length  shows  a  continuous 
variation.  The  buckling  Is  of  the  bending  type  at  large 
wavelengths  and  becomes  a  shear  type  Instability  for 
shorter  slabs.  In  the  limiting  case  of  vanishing  wave¬ 
length  the  buckling  degenerates  Into  a  surface  Insta¬ 
bility.  The  formal  behavior  Is  analogous  to  the  transi¬ 
tion  from  bending  waves  to  Rayleigh  waves  In  the  vibra¬ 
tion  of  elastic  plates.  The  range  of  validity  of  the 
classical  Euler  theory  Is  discussed  and  stress  distribu¬ 
tions  across  the  thickness  are  evaluated.  The  problem 
;s  also  trea.cd  by  an  approximate  variational  procedure 
and  It  Is  shown  that  a  very  simple  bendlng-sheartype 
deformation  yelds  a  remark-tble  accurate  formula 
through  thi  complete  range  of  wavelengths.  (Contractor's 
abstTict) 
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Biot,  M.  A. .  New  York. 

SURFACE  INSTABILITY  OF  RUBBER  IN  COMPRFS- 
510 N.  by  M.  A.  Blot.  [1961]  JlSjp.  tncl.  table,  refs. 
■AFOSR-I771)  (AF  49(638)8371  AD  450005 

Unclassified 

Also  published  In  Appl.  Sclent.  Research  v.  12A:  168- 
182.  19S5~ 

Expressions  for  the  Incremental  elastic  coefficients  of 


an  isotropic  medium  under  Initial  stress  are  applied  to 
rubbertype  elasticity.  As  a  corollary  an  exact  theory 
is  obtained  for  the  surface  Instability  of  such  material 
under  compression.  It  is  found  that  In  plane  strain  the 
tnciemental  properties  remain  isotropic  and  are  char¬ 
acterised  by  a  single  strain- dependent  modulus.  In 
3-dim  -nstonal  strain  the  clastic  properties  ure  found 
to  coincide  with  those  of  the  elastic  medium  introduced 
by  Green  to  illustrate  the  properties  of  electromagnetic 
propagation.  The  apparent  rigidity  of  the  surface  as  a 
function  of  strain  is  evaluated  and  is  shown  to  reou't 
from  the  combined  effect  of  the  variation  of  rigidity 
modulus  and  a  membrane  effect  due  to  the  Initial  stress. 
At  a  critical  compression  the  2  effects  act  In  opposite 
directions  and  the  apparent  surface  rigidity  vanishes 
causing  incipient  instability.  The  phenomenon  Is 
formally  analogous  to  Rayleigh  waves.  Attention  is 
also  called  to  the  existence  o»  1  jterfacial  Instability  at 
a  surface  of  discontinuity  of  2  elastic  media  under  Initial 
stress  In  analogy  with  Stoneley  waves.  (C  infractor's 
abstract) 
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Biot,  M.  A. ,  New  York. 

INCREMENTAL  ELASTIC  COEFFICIENTS  OF  AN  ISO¬ 
TROPIC  MEDIUM  IN  FINITE  STRAIN,  by  M.  A  BtoL 
[  1 961  j  [17]p.  tncl.  dlagrs.  iAFOSR-1772>  (AF  49- 
(638)837)  AD  452448  Unclassified 

AIbo  published  in  Appl.  Sclent,  Research,  v.  I2A:  151- 

lefTIsST' 

Incremental  elastic  coefficients  are  derived  for  an 
Isotropic  medium  In  a  state  of  finite  in. Hal  strain.  The 
analysis  is  based  on  concepts  and  methods  developed  by 
the  author  In  earlier  publications  which  require  only 
elementary  pjocedures  and  bring  to  ligit  the  physical 
significance  of  the  results.  Remarkedly  simple  formu¬ 
las  for  the  Increment?!  shear  coefficients  are  estab¬ 
lished.  For  compart*. ihe  same  rest  Its  are  derived 
by  an  alternate  procedure  using  vaemnnnlan  tensors  anil 
the  calculation  Is  shown  to  be  much  thoie  elaborate. 
Application  is  made  to  the  particular  case  of  second 
order  elasticity  theory  and  expressions  derived  for  the 
Incremental  coefficients  Including  the  correction  terms 
of  the  first  erder  in  the  initial  strain.  This  provides  a 
complete  theory  of  first  order  correction  for  acoustic 
propagation  under  initial  stress.  (Contractor's 
abstract) 
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Biot,  M.  A. ,  New  York. 

ACOUSTIC- GRAVITY  WAVES  AS  A  PARTICULAR 
CASE  OF  THE  THEORY  OF  ELASTICITY  UNDER 
INITIAL  STRESS,  by  M.  A.  Blot.  [I962j  [3]p.  (AFOSR- 
J1030)  (AF  49(638)837)  AD  419870  Unclassified 

Also  published  In  Phys.  Fluids,  v.  5:778-780.  June 

15657 

General  equations  for  acoustic- gravity  waves  tn  a  fluid 
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Arc  derived  u  a  particular  case  of  the  theory  of  elaa  • 
ttctty  of  Initially  stressed  continue.  The  differential 
equations  for  the  fluid  dynamics  and  the  corresponding 
variational  principles  are  obtained.  The  transition 
from  solid  to  fluid  is  Illustrated  for  the  special  case  of 
a  constant  gravity  fleid.  The  dynamics  of  a  fluid  under 
initial  stress  is  thus  brought  within  the  scope  of  the 
theory  of  elasticity  providing  a  unified  treatment  of 
wave  propagation  in  composite  fluid- solid  systems. 
(Contractor's  abstract) 
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Biot,  M.  A. ,  New  York. 

GENERAL  FLUID- DISPLACEMENT  EQUATIONS  FOR 
ACOUSTIC-GRAVITY  WAVES,  by  M.  A.  Blot.  (1962] 
[6Jp.  (AFOSR-J1031)  (AF  49(636)837)  AD  119709 

Unclassified 

Also  published  In  Phys.  Fluids,  v.  6:  621-626,  May 

T3®. 

General  equations  are  derived  for  the  dynamics  of  a 
fluid  under  initial  stress  in  an  arbitiary  potential  field 
and  perturbed  from  equilibrium.  The  motion  is  de¬ 
scribed  in  terms  of  the  displacements  of  the  fluid  parti¬ 
cles  from  their  equilibrium  positiun.  A  class  of  equa¬ 
tions  is  obtained  which  is  applicable  to  large  displace¬ 
ments.  Complete  linearization  leads  to  2  types  of  equa¬ 
tions.  One  type  called  unmodified  corresponds  to  the 
viewpoint  of  the  theory  of  elasticity.  Ihe  modified 
equations  representing  the  other  type  are  expressed  in 
terms  of  buoyancy  forces.  The  modified  equations  lead 
to  a  conceptually  useful  analog  model  for  Internal 
grt-Hy  waver  in  a  liquid.  For  a  constant  gravity  field 
the  linear  equations  are  also  applicable  to  large  dis¬ 
placements.  Classical  examples  for  a  constant  gravity 
fleld  are  discussed  as  illustrations.  (Contractor’s 
abstract) 
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Biot,  M.  A. ,  New  York. 

VARIATIONAL  PRINCIPLES  FOR  ACOUSTIC- GRAVITY 
WAVES,  by  M.  A.  Biot.  [1962]  [7jp.  (AFOSR-J1032) 
(AF  49(638)837)  AD  41986a  Unclassified 

Also  published  In  Phys.  Fluids,  V.  6:  772-77-,  June 
19®T^ 

Variational  principles  are  developed  for  the  dynamics 
of  A  fluid  under  Initial  stress  In  an  arbitrary  potential 
field  and  disturbed  from  equilibrium.  They  are  formu¬ 
lated  in  terma  of  fluid  displacement.  Two  distinct 
principles  are  obtained  which  are  mathematically 
equivalent  but  differ  fundamentzUy  from  the  physical 
vtewpolnt.  The  difference  results  from  expressing  the 
potential  energy  in  terma  of  buoyancy  forces  or  strain 
energy.  A  very  general  stability  criterion  is  obtained. 
An  Important  new  feature  is  the  Inclusion  of  surface 
integ*  xls  In  th*  potecttal  energy.  The  simplified  princi¬ 
ple  for  the  case  of  a  liquid  i*  Interpreted  by  means  of  an 
analog  model.  Lagnr.gtan  equations  and  methods  of 


normal  coordinates  for  the  evaluation  of  transient  propa¬ 
gation  are  applicable  along  with  general  theorems  on 
the  equivalence  of  group  velocity  and  energy  flux.  As 
an  Illustration  the  case  of  a  constant  gravity  lield  is 
discussed.  (Contractor's  abstract) 
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Birmingham  U.  Dept  of  Chen.lstry  (Gt.  Brit.). 

RESEARCH  IN  MICROWAVE  SPECTROSCOPY,  byj. 
Sheiidan,  A.  P.  Cox,  ana  J.  K.  Tyler.  Final  rept 
Jan.  1962  [37jp.  incl.  dlagrs.  tables.  (AFOSR-2392) 
(AF  61(052)241)  AD  273614  Unclassified 

Refinements  In  methods  of  generation  and  detection  of 
microwave  harmonics  at  wavelengths  down  to  the  1  -  2 
mm  region  are  discussed.  Preferred  methods  are 
given  for  selection,  shaping,  mounting  and  adjustment 
of  the  point- contact  diodes  used.  Other  refinements  of 
instrumentation  have  allowed  the  measurement  of  spec¬ 
tra  of  unstable  and  involaflle  molecules  with  the  ability 
to  resolve  Important  hyperfine  structures.  New  mlcro- 
wa.e  spectroscopic  measurements  included  evaluation 
of  precise  interatomic  distances  in  fluorine  cyanide  and 
chloroacetylene,  of  electron-distribution  properties  of 
cyanamlde  and  diazometnane  from  nuclear  quadrupole 
effects,  and  the  first  orecise  structural  information 
regarding  nitramtde  in  the  gas  phase.  Refined  values 
of  centrifugal  distortion  constants  were  obtained  for 
several  molecules.  (Contractor's  abstract) 
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Birmingham  U.  Dept,  of  Chemistry  (Gt.  Brit.) 

MICHOWAVF  SPECTRUM  OF  NITRAMIDE.  by  J.  K. 
Tvler.  Nov.  1962,  Pp.  incl.  tables,  refs.  (AFOSR- 
4751)  (AF  61(052)241  and  AF  EOAR-62-1 - 
AD  418449  Unclassified 

Microwave  spectra  have  been  measured  for  the  isotopic 
species  of  NH^NOj,  NHDNO,,  and  ND,N02-  The  mtro- 

amine  structure  is  confirmed  and  a  nonplanar  structure 
with  an  inverting  -NHj  croup  indicated,  in  all  cases 

the  Boltzmann  factor  for  the  inversion  motion  is  indis¬ 
tinguishable  from  unity.  Structural  parameters  ob¬ 
tained  are,  N  -  H  *  1.005  i  0.01  A.  N  -  N  =  i.  127  ± 

0. Q02A,  N  -  O  v  1.206  assumed,  ONO  --  130=  8  ±  II  , 
HNH  =  115'  11  ±2".  Angie  between  NH,  plane  and 

A. 

NNO2  plane  =  o  »  51  47  '  i  1  .  The  ua  component  o' 

the  dipole  moment  Is  measured  as  3.57  ±  0.05D.  iCo.-.- 
traclor’s  abstract) 
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Boil,  Beranek  and  Newman,  Inc. ,  Cambridge,  Mass. 

BRIDGES  OVER  ThT  GULF  BETWEEN  MAN- 
MACHINE-SYSTEM  RESEARCH  AND  MAN- MACHINE- 
SYSTEM  DEVELOPMENT,  by  J.  C.  R  Liekltder. 

(1961  j  [12jp.  (AFOSR-1127)  (Bound  will;  its  A FOSR- 

1673:  AD  424284)  (AF  49(638, 335TXD 32?34 

Unclassified 


>30  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Algo  published  In  Applied  Psychology;  Proc.  of  the 
Fourteenth  Internet '1.  Cong. ,  Copenhagen  (Denmark) 
(Aug.  13-19,  1961),  Manksgaard,  v.  b:  214-229,  1062. 

For  abstract  see  Item  no.  133,  Vol.  VI. 
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Bolt,  Beranek  and  Newman,  Inc. ,  Cambridge,  Mass. 

THE  SYSTEM  SYSTEM,  byj.  C.  R.  Lickltder.  Jan. 
1962  (18jp.  (APOSR-1673)  (Bound  with  Its  A.3QSR- 
1127;  AD  424284)  (AF  49(638)355)  AD  424284 

Unclassified 

Also  published  In  Human  Factors  In  Technology,  ed.  by 
E.  Bennett,  J.  Degan,  and  J.  Spiegel.  New  York, 
McGraw-Hlli.  1963,  p.  627-641. 

The  need  for  greater  coherence  In  the  man-machine  and 
other  hlgh-order  Interactions  of  our  major  systems  Is 
described,  and  an  approach  to  achievement  of  that 
coherence  Is  proposed.  The  approach  Involves  a  com¬ 
puter-centered  meta- system  (the  'system  system1)  de¬ 
signed  to  facilitate  communication,  coordination,  and 
problem-solving.  The  needs  for,  and  roles  of,  such  a 
meta- system  in  various  phases  of  system  design,  de¬ 
velopment,  production,  and  operation  are  discussed. 
(Contractor's  abstract) 
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Bolt.  Beranek  and  Newman,  Inc. ,  Cambridge,  Mass. 

THREE  AUDITORY  THEORIES,  by  J.  C.  R.  Lickltder. 
(1959]  [104  jp.  ir.cl.  diagrs.  tables,  refs.  [AF  49(638)- 
355]  Unclassified 

Published  In  Psychology:  A  Study  of  a  Science,  ed.  by 
S.  Koch-  New  York,  McGraw-HUl,  v..  1:41-144,  ’959. 

In  the  field  of  psychoacoustlca  there  are  several  "part” 
theories  but  no  systematically  formulated  cver-ail 
theory.  The  following  "part'1  theories  are  discussed  In 
the  hope  that  a  common  rubric  will  prepare  the  way  for 
putting  them  together  Into  something  larger  or  reveal 
incompatibilities  that  stand  In  the  way  of  synthesis: 
(DA  theory  of  signal  detectton:  (2)  A  theory  of  speech 
intelligibility;  and  (3)  A  theory  of  pitch  perception. 
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Bolt,  Beranek  and  Newman,  Inc.,  Cambridge,  Mass. 

STUDIES  IN  THE  ORGANIZATION  OF  MAN- MACHINE 
SYSTEMS,  by  J.  C.  R-  Lickltder.  Dec.  1962  (19]p.  tncl. 
rets.  (BBNrept.  no.  970)  (AF  49(638)355)  AD  295166 

Unclassified 

The  basic  aim  of  this  r-sea.  .  has  been  to  find  ways  of 
increasing  the  transfer  of  knowledge  among  system 
programs  and  ways  of  relating  research  results  to  sys¬ 
tem  applications.  The  methods  used  have  been  an  In¬ 
formal  mixture  of  studying,  discussing,  formulating, 
writing,  and  trying  tc  understand  and  advance  to  some 


degree  the  technique  of  representing  idea*  and  Inter¬ 
relation*  in  the  form  of  computer  program*.  The  main 
outcome*  of  the  study  of  system  organ!  tali  on  were: 

(1)  Recognition  of  a  close  analogy  between  large-scale 
military  man- machine  eyetema  and  system*  of  com¬ 
puter  programs;  (2)  Recognition  of  computer  programs; 
and  (3)  A  aet  of  ideas  about  Low  to  exploit  the  analogy 
and  the  capabilities  in  substantive  work  on  systems. 
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Bolt,  Beranek  and  Newman,  tnc. ,  Cambridge,  Maas. 

DIFFERENCES  IN  THE  FUNCTIONS  OF  THE  TWO 
CEREBRAL  HEMISPHERE,  by  W.  D.  Neff.  [1961] 

[3)p.  (AF  49(638)1142)  Unclassified 

Published  in  Conf.  on  lnterhemlspherlc  Relations  and 
Cerebral  Dominance  (Apr.  23-25,  1961),  ed.  byV.  B. 
Mountcastie.  Baltimore,  Johns  Hopkins  Press,  1962, 
p.  196-198. 

ThlB  report  represents  a  brief  comment  on  the  con¬ 
tribution  of  animal  experiment*  to  understanding  the 
problem  of  cerebral  dominance.  It  Is  noted  that  experi¬ 
ments  on  lower  animals  have  not,  with  few  exceptions, 
contributed  appreciably  to  an  understanding  of  thU 
problem.  This  may  mean  that  researchers,  study,  z 
brain  function  by  means  of  laboratory  experiments  on 
animals,  have  been  concerned  with  other  problems 
which  are  more  readily  attacked,  and  that  they  have 
only  recently  obtained  knowledge  and  developed  tech¬ 
niques  which  may  lead  to  experiments  which  will  lock 
for  interhemlspberic  differences. 
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Bolt,  Beranek  and  Newman,  Inc. ,  Cambridge,  Mass. 

DISCRIMINATORY  CAPACITY  OF  DIFFERENT 
DIVISIONS  OF  THE  AUDITORY  SYSTEM,  by  W.  D. 

Neff.,  [1961]  [58]p  incl..  lllus.  diagrs.  tables,  refs. 

(In  cooperation  with  Chicago  U. ,  111. )  (AF  49(638)1142) 

Unclassified 

Published  in  Brain  and  Behavior;  Proc.  of  the  First 
Conf.,  Los  Angeles,  Calif.  (Feb.  19-22,  1961),  ed.  by 
M.  A.  B.  Brazier.  Washington,  American  Institute 
of  Biological  Sciences,  v.  1:205-262,  1961. 

Several  experiments  Involving  bilateral  ablation  of  sub- 
areas  of  the  auditory  cortex,  large  unilateral  cortical 
ablations,  and  subcortical  transection*  of  auditory 
pathways  are  described.  In  the  cat,  the  following  re¬ 
sults  are  obtained  after  bilateral  ablation  of  subareas  of 
the  au  Story  cortex:  (I)  The  ability  to  make  learned  re¬ 
sponses  to  auditory  signals  ts  typically  lost,  if  the 
ablation  Is  made  bilaterally  in  one-stage,  but  relsmrnlng 
of  seme  discriminations 's  possible;  (2)  The  capacity 
to  detect  onset  of  sounds  at  threshold  intensities  and  to 
discriminate  threshold  changes  in  intensity  Is  un¬ 
changed;  (3)  The  capacity  to  respond  to  large  changes  in 
frequency  remains;  (4)  A  deficit  occurs  tn  capacity  to 
discriminate  changes  in  duration;  and  (5)  A  complete 
loss  occurs  In  capacity  to  discriminate  changes  in 
temporal  patterns  of  tones  and  to  localize  sound  in 
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•pa ce.  Experiment*  wtth  the  monkey  produce  similar 
results.  Widespread  ablation  of  auditory  cortex  of  one 
cerebral  hemisphere  can  produce  a  deficit  tn  the  capacity 
to  local! a*  sour'd  in  space.  No  effects  of  unilateral 
ablations  hare  been  noted  in  other  discriminations.  Uni¬ 
lateral  transection  of  the  brmchium  of  the  inferior  collicu¬ 
lus  in  the  cat  produces  a  deficit  in  ability  to  localise 
sound  tn  space.  Other  discriminations  are  probably 
unaffected.  Bilateral  transection  of  auditory  pathways, 
at  the  level  of  the  brachium  of  the  Inferior  colliculus 
tn  the  cat  produces  s  change  of  approximately  10  decibels 
in  the  differential  threshold  for  Intensity.  Bilateral 
transection  at  the  level  of  the  BtC  tn  the  cat  does  not 
produce  a  loss  of  capability  to  discriminate  large  changes 
in  frequency  if  the  lesion  is  confined  to  the  EttC  as  de¬ 
fined.  When  the  bilateral  transection  extends  beyond  the 
BIC  so  as  to  eliminate  evoked  responses  at  the  cortex; 
there  Is  a  complete  loss  tn  capability  to  discriminate 
changes  In  frequency. 
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Bolt,  Peranek  and  Newman,  Inc. ,  Cambridge,  Maas. 

NEURAL  STRUCTURES  CONCERNED  IN  LOCALIZA¬ 
TION  OF  SOUND  IN  SPACE,  byW.  D.  Neff. 

(9jp.  IncL  Ulus,  diagrs.  refs.  (Also  bound  with  Us 
AF0SR-64-0966;  AD  000222)  (In  cooperation  with 
Chicago  U. ,  IU. )  (Sponsored  jrintly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1142  and 
Office  o f  Naval  Research)  Unclassified 

Also  published  in  Psycholog.  Beitrage,  v.  6:  492-600, 

T565  - 

Results  of  experiments  in  which  capacity  to  localize 
sound  In  spece  was  measured  before  and  after  ablation 
of  auditory  cortex  or  transection  of  aixfitory  pathways 
tn  the  tectum  are  In  line  with  Ce  notion  that  audit irv 
areas  of  the  cortex  (or  perhaps,  circuits  area  Involving 
the  medial  gejtculate  body  and  cortical  projection  arc's) 
are  essential  for  processing  information  which  is  coded 
tn  terms  of  time  relationships  between  nerve  Impulses. 

It  Is  proposed  that;  (1)  interaction  of  nerve  impulses 
from  the  2  ears  must  take  place  at  the  level  of  the 
medulla  tn  order  that  accurate  localization  of  sound  In 
apace  can  be  made;  (2)  information  based  upon  the  inter¬ 
action  of  nerve  Impulses  from  the  2  ears  is  transmitted 
upwards  tn  a  part  of  the  auditory  system  and  ts  coded 
as  time  -differences  between  nerve  Impulses;  and  (3)  the 
thala-jo- cortical  part  of  the  auditory  system  Is  designed 
to  receive  the  temporal  information  and  to  process  it  so 
that  appropriate  discriminatory  behavior  may  result. 
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Boston  U.  Dept,  of  Chemistry,  Mass. 

CHEMICAL  PROPERTIES  OF  ACTIVE  NITROGEN.  I. 
THE  REACTION  OF  ACTIVE  NITROGEN  WITH 
BUTADIENE.  II.  THE  REACTON  OF  ACTIVE  NITRO¬ 
GEN  WITH  ISOPRENE:  A  PRELIMINARY  STUDY. 

HI,  STUDIES  OF  THE  KINETICS  OF  DECAY  OF  ACTIVE 
NITROGEN,  by  A.  Tsukamoto,  M.  H.  Saxe,  and  J. 
Goldberg.  Final  repL  Sept  1961  [44jp.  inel.  diagrs. 
tables,  refs.  (AFOSR-1459)  (AF  49(638)2) 

Unclassified 


Three  separate  groups  of  experiments  are  discussed 
In  this  flnsl  report,  tn  Part  I  the  gas  phase  reaction  of 
active  nitrogen  and  1, 3- butadiene  was  Investigated. 
Pyrrole  and  els-  and  trane-crotonitrtle  were  obtained. 
Th*r  are  considered  to  be  the  products  of  nondegradattve 
reaction  of  active  nitrogen.  The  reaction  also  yielded 
els-  and  tran*-l-cyano- 1,3- butadiene  and  3-cyano-l- 
butene.  The  reaction  produces  hydrogen  cyanide  as  the 
major  nitrogenous  product  as  In  all  other  hydrocarbon 
reactions  with  active  nitrogen.  Ethylene,  acetylene 
and  propylene  are  also  formed.  Two  6-  carbon  unsatu- 
rated  nitriles  were  also  isolated  as  was  a  polymer 
which  contains  C,  H  and  N  tn  the  ratio  C.H.N.  tn  Part 

4  O 

n  the  formation  of  nondegradattve  products  from  the 
reaction  of  active  nitrogen  wtth  Isoprene  w»s  briefly 
studied.  Gas  chromatographic  analysis  revealed  that 
the  reaction  yields  a  complicated  mixture.  Four  major 
products,  besides  hydrogen  cyanide  which  la  the  main 
product  of  the  reaction,  were  isolated  and  examined  by 
Infrared  spectrot  copy.  Two  of  the  major  products 
were  identified  as  3-mrihyl-pyrolle  and  ft-methyl- 
cro  to  no  nitrile.  Infrared  apect  ra  suggest  that  the  other 
2  are  hydrocarbons.  Effect  of  reaction  conditions  upon 
the  yields  of  hydrocarbon  cyanide  and  nondegradattve 
products  was  bnefly  studied.  Part  m  deals  with  the 
decay  mecharlam  of  active  nitrogen.  Special  attention 
is  given  to  wall  decay. 
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Boston  U.  Dept,  of  Chemistry,  Maas. 

STRUCTURES  OF  BORON  COMPOUNDS,  by  K.  Eriks. 
Final  rept.  Sept  29,  1962  [41]p.  tncl.  diagrs.  tables, 
refs.  (APOSR-3785)  (AF  49(638)65)  Unclassified 

The  x-ray  diffraction  work  contained  In  bis  report  was 
undertaken  io  elucidate  some  of  the  structural  proper¬ 
ties  ol  boron.  The  substances  vary  in  nature,  one  being 
a  metal  boride,  2  being  borer,  hydride  derivatives  and 
2  denor- acceptor  complexes  of  boron  tzihalldes.  Spe¬ 
cifically  the  compounds  to  be  described  are:  phosphine 
boi-ane  (HjP.  BHg),  trlmethylphoaphlne  borsne 

((CHg)gP.  BHg),  dimethylsulfoxlde-boron  trtfluoride 
((CH3)gSO.  BFg),  pyridine-boron  trichloride 
(C5H5N.  BC!  ■),  and  aluminum  dodecabortde  (AlBjj). 

Aside  from  the  structural  studies  this  work  ha#  re¬ 
sulted  in  the  design  and  construction  of  sc  'ntegrattng 
photodensitometer  based  on  a  photoelectric  semiconduc¬ 
tor,  for  estimation  of  Intensities  on  x-ray  films. 
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Boston  U.  Dept  of  Chemistry,  Mass. 

THE  MOLECULAR  AND  CRYSTAL  STRUCTURE  OF 
PHOSPHINE  BORANE,  Hg?.  BHg,  by  E.  L.  McGandy 
and  K.  Eriks.  [1959]  [10]p.  incl.  diagrs.  tables,  refs. 
(Bound  with  its  APOSR-3785)  (AF  49(638)65) 

.  Unclassified 

Presented  at  Summer  meeting  of  the  Amer.  Crystal¬ 
lographic  Assoc. ,  Ithaca,  N.  Y. ,  July  1959. 
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Structural  determinations  of  HjN.  BH33  and  of 
(CH3)jNBHj3  have  been  reported.  While  trimethylamine 
borane  crystallizes  in  a  space  group  having  threefold 
symmetry,  allowing  straightforward  determination  of 
all  atomic  parameters,  the  space  group  of  ammonia 
borane  Is  tetragonal  and  it  is  concluded  that  essentially 
free  molecular  rotation  occurs  in  crystals  of  that  sub¬ 
stance  at  room  temperature.  The  purpose  of  this  study 
Is  to  establish  to  what  extent  the  phosphorous  complexes 
of  BHg  show  a  similarity  to  those  of  nitrogen.  Crystals 
of  phosphine  borane  were  prepared  and  refined.  The 
structure  was  obtained  from  the  refinement  and  verified 
by  means  of  a  three-dimensional  electron  density  map 
and  a  difference  map.  Final  parameters  for  the  model 
and  observed  and  calculated  structure  factors  are  pre¬ 
sented  tn  table  form. 
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Boston  U.  Dept,  of  Chemistry,  Mass. 

MOLECULAR  AND  CRYSTAL  STRUCTURE  OF  THJ- 
METHYLPHOSPINE- BORANE  (CHgJjP.  BHj,  by  a 
Thomas  and  K.  Eriks.  [1959]  [4]p.  tncl.  table.  (Bound 
with  its  AFPSR-3785)  (AF  49(638)65)  Unclassified 

Presented  at  Summer  meeting  of  the  Amer.  Crystal¬ 
lographic  Assoc. ,  Ithaca,  N.  Y. ,  July  1959. 

Since  preliminary  work  on  trimethylphosphlne-borane 
showed  the  structure  to  be  disordered,  experiments 
were  performed  to  establish  the  existence  of  a  different 
crystal  form  at  lower  temperature*.  Two  dimensional 
calculations  were  started  first,  using  21  observed  hoi 
reflections.  A  Patterson  map  could  be  Interpreted  with 
2  alternative  models.  The  models  gave  identical  phases 
for  13  reflections.  A  Fourier  map  calculated  with  these 
13  phases  gave  an  acceptable  model  for  the  structure: 
the  2  molecules  In  the  unit  cell  are  aligned  with  their 
P-  B  axis  parallel  to  the  c  ( =4  fold)  axis.  The  phos¬ 
phorous  atom  Is  tetrahedrally  surrounded,  the  3  carbon 
atoms  lying  in  a  plane  parallel  to  a  -  b.  The  carbon 
atoms  are  thought  to  be  distributed  over  at  least  4  equiv¬ 
alent  points  or,  alternatively,  to  undergo  free  or  hindered 
rotation  around  the  P-B  axis.  No  distinction  can  be 
made  between  those  2  possibilities  on  the  basis  of  x-ray 
data  alone.  With  this  model  the  calculations  could  be 
extended  to  Include  all  hoi- reflections.  A  Fourier  map 
computed  after  some  refinement  gave  1.94A  for  the 
P-B  distance  and  approximately  1.91A  for  the  P-C  dis¬ 
tance.  Complete  three  dimensional  refinement  was 
undertaken  on  the  statistically  dist  rlbuted  model.  The 
lowest  value  obtained  for  R  =  E(1  Foi  -  I  Fo|).'r  'Fo1  was 
0.25. 
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Boston  U.  Dept,  of  Chemistry,  Mass. 

CRYSTAL  STRUCTURE  OF  PYRIDINE- BORON  TRI¬ 
CHLORIDE,  CjBjN.BC^,  b7  S.  A.  Brenner.  [1962] 
[5jp.  Incl.  table.  (Bound  with  its  APOSR-3785)  (AF  49- 
1638.65)  Unclassified 


Crystals  of  pyrtdtne- boron  trichloride  wei  .  prepared 
and  cell  dimer  slons  were  obtained  by  least  squaring  the 
parameter  values  from  31  observed  powder  peaks.  The 
cell  dimensions  thus  found  are:  a  =  0. 04(0)A,  b  * 
15.3(2)A.  c  =  6. 16(1)A,  and  «  =  102°5Q\  There  are  4 
molecules  of  CgHjN.  BClj  in  this  unit  cell,  leading  to  a 

calculated  density  D  =  1. 58  grcnf 3.  Absences  ob¬ 
served  on  the  Weissenberg  films  lead  to  the  space 
group  P2l/n(C2*). 
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Boston  U.  [Dept,  of  Physics]  Mass. 

STOCHASTIC  PROCESS  OF  KEILSON  AND  8TORER,  by 
A,  Shlmony.  [1962]  [2jp.  (APOSR-J1305)  (AF  APOSR- 
62-177)  AD  424842  Unclassified 

Also  published  In  Phys.  Fluids,  v.  6:  590-591,  Apr., 

1963. 

The  result}  of  Kellson  and  Store r  on  an  idealization  of 
Brow  rdan  motion  are  derived  more  simply  by  showing 
that  their  assumptions  are  equivalent  to  a  stochastic 
process. 
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Brandeis  U. ,  Waltham,  Mass. 

ANTIBODIES  TO  DENATURED  DEOXYRIBONUCLEIC 
ACID  IN  LUPUS  ERYTHEMATOSUS  SERUM.  V.  MECH¬ 
ANISM  OF  DNA-ANTI-DNA  INHIBITION  BY  CHLOHO- 
QUINE,  by  D.  StollarandL.  Levine.  [1962]  [7 Jp.  incl. 
diagrs.  tablet,  refs.  (Publication  no.  205)  (AH5SR- 
5063)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research.  American  Cancer  Society,  and  National 
Institutes  of  Health)  AD  413969  Unclassified 

Also  published  in  Arch.  Bloc  hem.  and  Blophys. ,  v.  101: 
335-3417  MayT§63. 

Chloroqulne  Inhibits  the  reaction  of  denatured  DNA 
wuh  lupus  erythematosus  sera,  as  measured  by  quantita¬ 
tive  C'  fixation.  This  inhibition  differs  from  that 
caused  by  nucleotides:  all  DNA  Immune  systems  are  In¬ 
hibited  by  the  drug  to  about  the  same  extent.  Inhibition 
of  this  reaction  by  sevc.-al  analogs  of  chloroqulne  was 
studied.  The  binding  of  chloroqulne  and  certain  struc¬ 
tural  analogs  to  DNA  wss  measured.  Inhibitory  effec¬ 
tiveness  is  closely  correlated  with  the  association  con¬ 
stants  of  the  compounds  for  DNA.  Chloroqulne  also 
inhibits  bacterial  transformation  by  DNA.  (Contractor's 
abstract) 
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Brandeis  U. .  Waltham,  Mass. 

ANTIBODIES  TO  DENATURED  DEOXYRIBONUCLEIC 
ACID  IN  A  LUPUS  ERYTHEMATOSUS  SERUM,  by  D. 
StollarandL.  Levine.  [1961]  [8  ]p.  Incl.  diagrs.  refs. 
(Publication  no.  113)  (Sponsored  jointly  by  Air  Force 
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Office  at  Scientific  Research,  Americas  Cancer  Society, 
National  Cancer  Institute,  and  National  Inatitutee  at 
Health)  Unclassified 

Published  in  Jour.  Immunol.,  t.  87:  477-484,  Oct 


The  reaction  between  the  serum  at  a  patient  with  dis¬ 
seminated  lupus  erythematosus  and  DNA  has  been  studied 
by  quantitative  complement  flatten.  Thermally  de¬ 
natured  DNA  was  shown  to  be  a  more  reactive  anti  ten 
than  native  DNA.  Immunologic  measurement  of  melting 
out  and  renaturation  of  the  antigen  characterized  it  as 
DNA.  DNase- digested  antigen  preparations  failed  to 
react  but  were  effective  Inhibitors.  Lupus  erythema¬ 
tosus  (LE)  serum  detected  serologic  differences  in  de¬ 
natured  DNA  preparations  from  various  sources. 
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Braudels  U. ,  Waltham,  Mass. 

ANTIBODIES  TO  DENATURED  DEOXYRIBONUCLEIC 
ACID  IN  LUPUS  ERYTHEMATOSUS  SERUM.  IV.  EVI¬ 
DENCE  FOR  PURINE  DETERMINANTS  IN  DNA,  by  D. 
Stollar  and  L.  Levine.  (1962]  (6jp.  incL  ifiagrs.  tables, 
refs.  (Publication  no.  204)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research.  Amertc«"  Cancer 
Society,  and  National  Institutes  of  Health) 

Unclassified 

Published  In  Arch.  Biochem.  and  Blophys. ,  v.  101 : 
4I1-4il,  June  1963. 

A  lupus  serum,  G.  B. ,  reactive  with  relatively  large 
amounts  of  denatured  DNA  preparations,  has  been 
characterized  aa  containing  antibodies  directed  to  the 
DNA.  RNA,  polyrtboadenylic  add,  spur! trie  add  and 
partially  digested  DNA  fall  to  read  directly  by  C'  fixa¬ 
tion,  but  do  read  as  measured  by  inhibition.  Further 
Inhibition  studies  show  that  the  specificity  of  the  anti¬ 
bodies  in  serum  G.  B.  involve  purines,  and  that  polymers 
containing  purines  are  not  markedly  more  reactive  than 
monomeric  purines,  nucleosides,  and  nucleotides. 
(Contractor's  abstract) 
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B rondels  U.  [Dept  of  Physics J  Waltham,  Masa. 

KINETIC  THEORY  OF  THE  IMPULSIVE  MOTION  OF 
AN  INFINITE  PLANE,  by  E.  P.  Groc*  and  E.  A. 
Jackson.  [1958]  [lljp.  IncL  refs.  (APOSR-4157) 

(AF  49(638)27)  Unclassified 

Also  published  In  Phvs.  Fluids,  v.  1:’ 318-326,  July- 

Tre^Tiisr - 

For  abstract  see  Item  no.  BRU. 01:008,  Vol.  It. 
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Brandets  U.  [Dept,  of  Physics]  Waltham,  Mass. 

MOTION  OF  FOREIGN  BODIES  IN  BOSON  SYSTEMS, 
by  E.  P.  Gross.  [1962]  [20 ]p.  lncl.  refs.  (AF08R- 
4188)  (AF  49(638)27)  Unclassified 

Also  published  In  Ann.  Phys.,  v.  19:  234-253.  Aug. 

1965  - - 

The  system  studied  Is  a  foreign  particle  interacting 
with  a  gas  of  bosons.  Particular  attention  la  paid  to  the 
case  at  a  foreign  Ion  coupled  to  the  atoms  by  a  hard 
core  potential  plus  a  long  range  polarization  potential. 
The  essential  features  of  the  problem  appeir  In  a  self- 
consistent  field  approximation.  A  finite  fradion  of  the 
atoms  is  tn  a  single  particle  state  which  Is  spatially  in¬ 
homogeneous  relative  to  the  ton  and  forma  a  condensate. 
There  is  an  enhanced  density  of  bosons  near  the  ton. 

The  velodty  flow  pattern  is  such  that  the  Ion  pushes  fluid 
away  directly  ahead  of  Itself,  but  there  is  a  reversed 
dipolar  flow  far  from  the  Ion.  The  effective  mass  is 
very  high;  It  la  greater  than  the  number  of  atoms  con¬ 
tained  tn  a  volume  *  j#b3.  The  parameter  b  Is  the 
distance  where  the  polarization  energy  becomes  compa¬ 
rable  to  the  boson-boson  Interaction  energy.  An  outline 
Is  given  of  a  systematic  theory  which  Includes  correc¬ 
tions  to  the  above-mentioned  results  arising  from  the 
zero-point  energy  shift  of  the  oa dilations  of  the  coupled 
ton-boson  system.  (Contractor's  abstract) 
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Bracdds  V.  [Dept,  of  Physics]  Wal*'.  am.  Mass. 

PARTICLE- UKE  SOLUTIONS  IN  HELD  THEORY,  by 
E.  P.  Gross.  [1962]  [15]p.  lncl.  refs.  (AFOSR-4169) 
(AF  49(638)27)  Unclassified 

Also  published  tr  Ann.  Phys. ,  v.  19-  219-233,  Aug. 

1952: - 

A  number  of  quantum  field  theories  have  the  property 
that  the  field  equations,  studied  as  classical  equations  of 
motion,  have  particle- like  solutions.  These  are  spa¬ 
tially  lot-allied  exact  solutions,  with  a  definite  value  of 
angular  momentum.  The  role  of  these  solutions  In  a 
fully  quantum  theory  Is  the  subject  of  Investigation.  In 
particular,  the  theory  of  a  nonrelattvistlc  scalar  nucleon 
coupled  by  a  local  Interaction  to  a  scalar  meson  field  is 
examined.  The  classical  solution  (whose  spatial  extent 
ts  a  nucleon  Bohr  radius)  Is  Identified  with  a  self- 
consistent  field  pporoxlmatlor.  to  the  one- nucleon  state. 
However,  quantum  corrections  to  this  approximation 
yield  the  same  divergent  self-energy  aa  perturbation 
theory.  In  this  example,  the  partlcie-like  solutions 
have  nothing  to  do  with  the  ultraviolet  divergences,  but 
are  relevant  to  the  treatment  of  the  definite  part  of  the 
theory  for  strong  coupling.  The  separation  of  the  Infi¬ 
nite  part  Is  trivia!  and  ts  accomplished  by  a  canonical 
transformation.  The  partiUe  solutions  xrlU  exist  for 
the  finite  part  for  strong  cotgillng.  (Contractor's 
abstract) 
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Brandels  U.  (Dept,  of  Physics]  Waltham,  Maas. 

DYNAMICS  OF  CLASSICAL  MANY- BODY  SYSTEMS, 
by  E.  P.  Groa*.  [1981]  (llfc.  (AF  40(630)27] 

Unclassified 

Published  in  Plasma  Physics,  Accelerators,  Thermo- 
nuclear  Research,  v.  2:  173-183,  Jan.  1961. 

The  present  state  of  the  theory  of  the  propagation  of 
small  amplitude  disturbances  in  monatomic  gases  and 
plasmas  is  discussed.  The  analysis  is  based  on  kinetic 
equations  for  1- particle  velocity  distributions  involving 
self-consistent  field  forces  and  Boltzmann- like  collision 
terms.  A  microscopic  formulation  of  the  classical  N- 
body  problem  Is  developed.  The  theory  Is  used  to  ana¬ 
lyze  the  meaning  of  earlier  microscopic  approaches,  and 
carried  to  the  point  where  the  problem  can  be  treated  in 
a  more  fundamental  way.  (Contractor's  abstract) 
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Brandels  U.  [Dept,  of  Physics]  Waltham,  Mass. 

HYDRODYNAMICS  OF  A  SUPERFLUID  CONDENSATE, 
by  E.  P.  Gross.  [1962]  [13fc>.  incl.  refs.  [  AF  49(638)- 
27  j  Unclassified 

Published  in  Jour.  Math.  Phys. .  v.  4:  195-207,  Feb. 
19657“ 

The  theory  of  the  condensate  of  a  weakly  Interacting  Bose 
gas  Is  developed.  The  condensate  is  described  by  a 
wavef unction  *>(«,  t)  normalized  to  the  number  of  parti¬ 
cles.  It  obeys  a  nonlinear  self- consistent  field  equation. 
The  solution  In  the  presence  of  a  rigid  wall  with  the 
boundary  condition  of  vanishing  wavefunction  involves  a 
de  Broglie  length.  This  length  depends  on  the  mean  po¬ 
tential  energy  per  particle.  The  self-consistent  Held 
term  keeps  the  density  uniform  except  in  localized  spatial 
regions.  In  the  hydrodynamical  version,  a  key  role  Is 
played  by  the  quantum  potential.  A  theory  of  quantized 
vortices  and  of  general  potential  flows  follows  immedi¬ 
ately.  In  contrast  to  classical  hydrodynamics,  the  cores 
of  vortices  are  completely  determined  by  the  de  Broglie 
length  and  all  energies  are  finite.  Nonstationary  dis¬ 
turbances  of  the  condensate  correspond  to  phonons, 
rotons,  vortex  waves  etc.  They  can  exchange  momentum 
with  rigid  boundaries.  This  is  compatible  with  the 
vanishing  of  the  wavefunction  at  a  boundary.  This  con¬ 
dition  fully  determines  the  dynamics  of  the  system. 

These  points  are  Illustrated  by  considering  the  motion 
of  a  foreign  ion  in  a  Bose  gas,  a  rotating  container  of 
fluid,  and  the  Landau  criterion  tor  superfluidity. 
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Brandels  U.  Dept,  of  Physics,  Waltham,  Maas. 

NOTE  ON  UNIQUENESS  OF  CANONICAL  COMMUTA¬ 
TION  RELATIONS,  by  R.  Amowitt  and  S.  Deser.  May 
1962,  3p.  (AP03R-J1451)  (AF  APOSR-61-22) 

AD  427699  Unclassified 


Also  published  in  Jour.  Math.  Phys.,  v.  4:  615-617, 

Bpr - 

It  has  been  pointed  out  by  Wlgtscr  that  the  consistency 
requirement  between  the  Lagrange  and  Heisenberg 
equations  of  motion  does  not  uniquely  determine  the 
canonical  commutation  relattona,  at  least  for  1-dimen¬ 
sional  systems.  It  is  shown  that  tbit  ambiguity  does 
not  arise  in  local  field  theory  whose  basic  equal-time 
commutators  commute  with  the  translation  operator. 
(Contractor's  abstract) 


156 

Brandels  U,  Dept,  of  Physics,  Waltham,  Maas. 

SELECTION  RULES  IMPOSED  BY  THE  SYMMETRICAL 
SAKATA  MODEL,  by  C.  Iso.  [1962]  [10]p.  incl.  tables, 
refs.  (AFOSR-64-0374)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  APOSR- 
61-22  and  National  Science  Foundation)  AD  434533 

Unclassified 

Also  published  In  Ann.  Phys. ,  v.  19:  314-322.  Aug. 

T5557 

New  selection  rules  for  strangeness  nonzero  systems 
based  on  a  symmetrical  Sakata  model  are  discussed. 
New  operators,  GAp,  (exchange  of  A  and  p)  x  (charge 
conjugation),  and  GAn  (exchange  of  A  and  n)  x  (charge 

conjugation)  are  defined.  It  la  shown  that  In  some  sys¬ 
tems  these  operators  define  good  quantum  numbers 
and  that  new  selection  rules  ar»  obtained.  These  selec¬ 
tion  roles  are  applied  to  the  processes: 

K°*  -  K*  -  A  ♦  p  -  K*  -  K*  *  iT  etc. 

Some  processes  are  useful  for  checking  these  selec¬ 
tion  roles.  (Contractor's  abstract) 
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Brandets  U,  Dept  of  Physics,  Walthsm,  Mass. 

TWO- NEUTRINO  HYPOTHESIS  AND  LEPTON- BARTON 
SYMMETRY,  by  C.  Iso.  [1962]  [3]p.  ( A FOSR- 64-0375) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  APOSR-61-22  and  National  Science 
Foundation)  AD  434503  Unclassified 

Also  published  In  Noovo  Clmento,  Series  X.  ▼.  25: 
45^«S,  1962. 

The  2  neutrinos  of  p-  and  J7- decay*  are  written  aa  a 

v- 

slngle  4-  component  neutrino,  v  *  ,  and  the 

Hamiltonian  assumed  is  H  -  gJ+J,  J  =T-y  (1  *  yjf  * 

li  3 

v  v  (1  -  y.fo  -  baryon  current  The  weak  baryon 

fl  D 

current  li  supposed  to  be  symmetric  under  the  replace- 
ments  u+  -  A,  v  -  p,  e  -  c,  leading  to  the  expression 
nvp(l  +  >5)p  ♦  7b>M(l  -  >j)p.  Some  consequences  are 
pointed  out. 
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Brandets  V.  Dept  of  Phytic*,  Waltham.  IS***. 

CANONICAL  ANALYSIS  OF  GENERAL  RELATIVITY,  by 
R.  Aroowitt,  S.  Deaer,  and  C.  W.  Mlaner.  [1962) 

[lOjp.  tncl.  ref*.  (A FQ8R- 64- .*545)  (Spo-sored  joint ’7 
by  Air  Fore*  Office  of  Scientific  Reaetrch  unde.'  AF 
AF06R-61-2J  and  National  Science  Foundation) 

AD  4S3829  Unclassified 

Also  published  in  Recent  Developments  In  General 
AeliurUy,  New  York,  Pergamon  Press,  1962,  p  127- 
136. 

A  brief  summary  of  the  results  of  a  program  Isolating 
the  dynamical  features  of  the  gravitational  field  is  pre¬ 
seated.  By  analogy  with  the  parametrised  form  of 
particle  mechanics,  the  gravitational  field  Lagranglan  is 
written  in  first-order  form.  The  constraint  equations 
are  solved  tn  principle  by  decomposing  the  variables 
into  transverse  and  longitudinal  parts  (of  which  the  latter 
may  be  discarded)  and  Imposing  coordinate  condition*. 

In  the  end  the  action  Integral  is  written  in  term*  of  4 
canonical  variables.  Different  choices  of  coordinate 
conditions  lead  to  different  canonical  variables.  Toe 
definition  of  energy  and  the  self- energy  problem  are 
discussed.  (Math.  Rev.  abstract,  modified) 
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Brandeia  U  D»t.  of  Physics,  Waltham,  Mass. 

THE  DYNAMICS  OF  GENERAL  RELATIVITY,  by  R. 
Aroowitt,  S.  Deser,  and  C.  W.  Mlsner.  [1962]  [39fe. 
loci.  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-61-22  and 
National  Science  Foundation)  Unclassified 

Published  in  Gravitation:  An  Introduction  to  Current 
Research,  ed.  by  L.  Witten.  New  York,  Joan  WUey 
A  Sons,  1962,  p.  227-265. 

The  problem  of  the  dynamics  of  the  gravitational  field 
la  outlined  in  Section  I.  Section  !f  presents  a  brief  re¬ 
view  of  parameterized  particle  mechanic*.  Tfce 
Lagrangian  of  general  relativity  is  cast  into  Palaatinl 
and  3  +  1  dimensional  form,  ami  the  geometrical  signifi¬ 
cance  of  the  variables  is  discuss -d  in  Section  in,  It  is 
shown  that  relativity  has  a  form  identical  to  parame- 
le.ised  mechanics.  Section  IV  completes  the  analysis, 
to  obtain  the  canonical  variables  and  their  Poisson 
bracket  relations  as  well  as  the  P.  B.  equations  of  mo¬ 
tion.  It  is  possible  to  set  up  the  analysis  of  gravitational 
radiation  in  a  fashion  closely  analogous  to  electro¬ 
dynamics  by  introducing  a  satiable  definition  of  the  wave 
zone.  In  this  region,  gravitational  waves  propagate  as 
free  rtdUtton,  Independent  of  the  strong  field  interior 
sources.  The  waves  obey  ordinary  wave  equations  and 
consequently  satisfy  superposition.  The  Poynilng  vector 
may  also  be  defined  invartantly  tn  the  wave  tone,  tn 
contrast,  the  Newtonian- like  parts  of  the  metric  can  not 
be  determined  within  the  wave  zone;  they  depend  strongly 
cn  the  interior  non-linearities.  These  points  are  dis¬ 
cussed  in  Section  V.  When  the  analys  is  Is  extended  to 
include  coupling  of  other  systems  <o  the  gravitational 
field  tn  Section  VI,  the  aboi :  definition  of  energy  may  be 


used  to  discuss  self-energy  questions.  In  this  way, 
the  static  gravitational  and  electromagnetic  self-  masses 
of  point  particle  system*  is  treated  tn  Section  VII. 
Whether  gravitation* '<  effects  will  maintain  the  finite  ness 
of  seif-energies  in  quantum  theory  ta  a  question  which 
is  considered  tn  the  final  section. 
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Brandeia  V.  [Dept  of  Physics)  Waltham,  Mass. 

LOW  LYING  STATES  OF  A  SYSTEM  OF  INTER¬ 
ACTING  BOSONS,  by  E.  P,  Gross.  [1962]  [15Jp. 

(AF  AFOSR-61-22)  Unclassified 

Published  in  Ann.  Phys.,  v.  30;  44- CO,  Oct  1962. 

The  ground  state  wave  function  and  energy  of  a  system 
of  Interacting  boson*  1*  studied.  Attention  is  focused 
on  the  real  function  SOf^  . .  X^)  defined  by  +  = 

e8.  S  is  written  as  a  sum  of  intrinsic  2- particle, 

3- particle,  etc.  functions.  The  functions  are  fully  de¬ 
termined  by  matching  Intrinsic  n- particle  terms  in  the 
equation  obeyed  by  S.  The  theory  describes  both  close 
collisions  and  the  Interaction  of  sets  of  particles  with 
the  surrounding  medium.  Analysis  of  the  procedure  In 
terms  of  distribution  functions  reveals  that  a  lineariza¬ 
tion  of  the  generalized  superposition  approximation  Is 
the  key  feature.  Excited  states  of  the  phonon  roton 

O 

type  are  found  tn  the  form  ♦  »  Fe  ,  with  F  a  fully  de¬ 
termined  sum  of  terms  of  different  particle  numbers. 
The  wave  functions  are  similar  to  those  used  by 
Feynman  and  Cohen  for  actual  liquid  helium,  but  give  a 
more  detailed  description  of  the  excitations  for  the  re¬ 
stricted  situations  where  the  theory  applies.  (Con¬ 
tractor's  abstract) 
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WEAK  INTERACTION  M FIXATED  BY  REGGE 
PARTICLES,  by  C.  iso.  [1962]  (14]p.  incL  dlagrr. 
table,  refs.  (AF  AFOSR-61-22)  Unclassified 

Published  in  Ann.  Phys. ,  v..  23:  304-317,  Aug.  1963. 

Under  the  assumption  that  the  \  eak  interaction  Is 
mediated  by  Regge  type  particles,  the  cross  section 
for  v  *  n  -  p  ♦  ■*”  Is  given.  This  cross  section  is  re¬ 
markably  different  from  that  given  by  the  usual  weak 
interaction,  If  the  spin  of  this  particle  ta  one  sud  the 
slope  of  the  Regge  trajectory  la  comparatively  as  large 
as  fo'  the  strongly  Interacting  particles.  Finally,  a 
comparison  ta  made  between  cross  sections  for  weak 
Interactions  and  strong  interactt'ms  at  high  energy 
when  the  weak  interaction  does  not  have  a  Regge  oe- 
havtor.  (Contractor's  abstract,  modified) 
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Brigham  Young  U.  Dept,  of  Chemtitry,  Provo,  Utah. 

RHENIUM  CATALYSTS.  IV  RHENIUM(HI)  OXIDE 
FROM  PERRHENATE  VIA  BOROHYDMDE  REDUCTION, 
by  H.  S.  Broadbent  and  J.  H.  Jobn»on.  [1962]  [S]p. 

Incl.  table.  (AFOSR-64-0921)  (AF  >8(600)1164/ 

AD  439967  Unclassified 

Also  published  tn  Jour.  Org.  Chem. ,  v.  27:  4400*4402, 

Dec:  isss: 

The  addition  of  sodium  borohydride  to  cold  aqueous 
solutiona  of  perrhenate  and  acetic  add  produces  good 
ytelds  of  very  finely  divided,  black  rhenium  (tn)  oxide 
possessing  marked  catalytic  activity.  A  summary  of  some 
hydrogenations  catalysed  by  this  substance  is  presented. 

7 Tie  oxide  Is  not  ordinarily  reduced  to  lover  oxides  or 
the  metal  during  the  process  of  hydrogenation.  (Con¬ 
tractor's  abstract) 
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RHENIUM  CATALYSTS.  V.  RHENIUM  HEPTOXIDE- 
TETRAHYDROP  YRAN  COMPLEX,  by  H.  S.  Broadbent 
aod  J.  Hi  Johnson.  [1962]  [3jp.  tnel.  table.  (AFOSR- 
64-0922)  (AF  18(600)1164)  AD  433973  Unclassified 

Also  published  in  Jour.  Org.  Chem.,  v.  27:  4402- 
4465,  Dec.  19627 

Rhenium  (VII)  oxide  reacts  with  boiling  tetrahydropyran 
to  form  a  nearly  colloidal,  black,  voluminous,  insoluble 
complex  which  has  unusual  activity  In  catalytic  hydro¬ 
genations.  It  Is  relatively  active  In  promoting  satura¬ 
tion  of  aromatic  hydrocarbons  whereas  nttro  compounds 
are  singularly  inert  under  comparable  conditions. 
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Brigham  Young  U.  Dept,  of  Chemistry,  Provo,  Utah. 

RHENIUM  CATALYSTS.  M.  RHENIUM CIV)  OXIDE 
HYDRATE,  by  H.  S.  Broadbent  and  T.  G.  Sflln.  [1962] 
[3}p.  inci.  table.  (AFOSH-  64-0923)  (AF  18(600)1164) 
AD  439981  Unclassified 


Also  published  in  lour.  Ore.  Chem.,  v.  28:  2343- 

2545, ^TM. 

Excess  zinc  In  add  solutions  tn  the  presence  of  air 
reduces  perrhenate  to  a  finely  divided  black  substance 
characterized  as  a  hydrated  rhentumrtV)  oxide,  probably 
ReOj*  2.  SHjO.  A  survey  of  its  catalytic  activity  In  the 

hydrogenation  of  a  variety  of  organic  substrates  Is  pre¬ 
sented  with  particular  attention  to  the  selectivity  of 
hydi  jgenaUon  observed. 
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Brigham  Young  U,  Dept  of  Chemistry,  Provo,  Utah. 

RHENIUM  CATALYSTS.  Vn.  RHENtUM(Vl)  OXIDE, 
by  H.  S.  Broadbent  and  W.  J.  Bartley.  [1962]  [3Jn. 
tact,  table.  (AFOSR-64-0924)  (AF  18(600)1164) 

AD  440054  Unclassified 

Also  published  In  Jour.  Org.  Chem. ,  v.  36:  2341-2347, 
Sept.T?'«: - 

Rhenium  (VI)  oxide  is  a  very  efficient  catalyst  for  the 
hydrogenation  of  carboxylic  adds  and  carboxamides, 
being  comparable  to  the  rhenlumfVII)  oxide  which  is 
the  most  efficient  catalyst  for  these  purposes  yet  re¬ 
ported.  The  former  oxide,  which  can  be  very  easily 
and  simply  made  from  the  tatter,  is  nonhydroscoptc  and 
stable  In  air,  thus  enjoying  considerable  advantage  In 
handling  over  the  commercially  available  higher  oxide. 
(Contractor's  abstract) 
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Brigham  Young  U.  Dept  of  Chemistry,  Provo,  Utah. 

RHENIUM  CATALYSTS.  VIA.  RHEN!UM(II)  OXIDE 
Dt HYDRATE  FROM  PERRHENATE  VIA  ALKALI 
META-AMINE  REDUCTIONS,  by  H.  S.  Broadbent  and 
D.  W.  Seegmlller.  [1962]  [4]p.  tael,  tables,  refs. 
(AFOSR-  64-0925)  (AF  18(800)1164)  AD  440055 

Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  26:  2347- 
356,  Sept  1983. 

Ammonium  perrhenate  and  rhenlumfVII)  oxide  (but 
not  potassium  perrhenate)  are  reduced  by  sodium  or 
HUdum  (but  not  potassium)  In  liquid  ammonia  nr  lithium 
tn  ethylamlne  to  black,  insoluble  rheirfumfH)  oxide  di- 
hydrate  (ReO-  2HjO),  s  new  compound  of  rhenium, 
stable  to  dehydration  at  100  s  over  phosphoruxfV)  oxide. 
This  rhenium  oxide  is  a  catalyst  for  the  hydrogenation 
of  many  organic  compounds,  being  particularly 
efficient  for  the  hydrogenation  of  the  carboxylic  acid 
function.  Some  interesting  examples  of  selective 
hydrogenation  are  reported.  (Contractor's  abstract) 
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Vancouver  (Canada). 

GENERALIZATIONS  OF  SOME  COMBINATORIAL 
INEQUALITIES  OF  H.  J.  RYSER,  by  M.  Marcus  and 
W.  R.  Gordon.  [1962]  [ll]p  (APOSR-3334)  (AF49- 
(638)776)  Unclassified 

Also  published  In  111.  Jour.  Math. ,  v.  7:  582-592, 

Dec.  1963: 

Let  H  be  a  non- negative  hermltlan  matrix  of  rank  e 
and  order  v  with  eigenvalues  Xj,  ....  A^,  where 

Xj  s  . . .  s  Xe  >  X  e  +  j  =  . . .  =  Ay  =  0.  Let  b  be  an 

Integer  »  1  and  such  that  e  *  b  s  v.  Define  k  and  X  by 
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trace  (H)  *  kh,  Xfc  *  k  ♦  (h  —  ljX  *  Xj.  Let  B  be  the 

matrix  o t  order  h  deflned  by  B  *  (k  —  X)I  ♦  X  J,  where  t 
Id  the  identity  matrix  and  J  t*  the  matrix  with  all  entries 
sqasl  to  1.  Let  B  be  the  matrix  of  order  v  deflned  by 
B_  “  B  ♦  0,  where0 the  tom  la  direct  and  0  la  the  zero 

matrix  of  over  v  -  h.  Next,  let  k*  »  trace  <H)/»,  u  « 

EJ.j  hjj,  X*  =  (Oi/v)  -  *•)/(»- 1)  and  let  B*  be  the 

matrix  of  order  v  deflned  by  B*  •  (k*  =  X*)I  ♦  X*J.  By 
f  we  understand  a  non- negative  concave  symmetric 
function  on  v- tuples  of  non- negative  reals.  Suppose 
that  whenever  da  +  (1  -  #)b«Gf  «  {  x:  f(x)  >  O',  0  <  9  <1, 

then 

#*a  » (1  -  *)b)  -*Ka)  *(1  -  m'c) 

U  and  cnly  If  a  and  b  are  proportional.  Then  f  is  called 
strictly  concave.  Let  A  be  a  matrix  with  eigenvalues 
...,  i»v*0  and  let  1(A)  denote  f(^,  ....  nj. 

The  main  results  are  the  following.  If  f  is  concave,  then 
the  matrices  H  and  B0  satisfy  f(H)  *  f(Bc>.  If  f  Is  strictly 

concave  and  11  (X^>  • . . ,  1^)  £  Gf,  then  equality  holds  If 
and  only  If  H  and  B0  have  the  same  eigenvalues  [H  -  B*j. 
Iff  is  strictly  concave,  and  If  for  some  Integer  z,  G} 

Is  the  set  of  non-negative  vectors  ~tth  at  least  t  positive 
coordinates  nnd  If  k  +  (h  -  1)X  t  0  sad  x  •  h  or  k  ♦ 

(b  -  1)X  -  0  and  z  <  b  [x  <  v],  then  f(H)  =  f(BJ  and  only 
tf  H  and  B„  have  the  same  etgenvalnes.  Analogous 
theorems  Hold  for  f  convex  with  f(H)  *  ffB^.  The  theo¬ 
rems  are  generalizations  d  Inequalities  on  compound 
and  induced  matrices.  The  inequalities  are  combi na- 
torilly  significant  and  may  be  applied  to  directed  graphs 
and(v,  k,X)  configurations.  (Hath.  Rev.  abstract) 
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British  Columbia  U.  [Dept,  of  Mathematics]  Vancouver 
(Canada). 

AN  INEQUALITY  CONNECTING  THE  P- CO  NIX  TON 
NUMBER  AND  THE  DETERMINANT,  by  M.  Marcus. 
[1062]  [4{p.  (AFOBR-3335)  (AF  49(638)778) 

Unclassified 

Also  published  in  Numerlscbe  Math. ,  v.  4:  380-353, 

war - 


For  a  post  tire  definite,  hermitian  matrix  A  of  order  n, 

with  characteristic  values  X,  e  ....  *  X  ,  the  "P-condl- 
1  n 

Hon  number”  la  deflned  to  be  the  ratio  V  =\/  Xn.  The 

author  provee  an  inequality  connecting  p,  the  determinant 
of  the  matrix,  and  the  principal  diagonal  entries  a^, 

namely. 


det  A  v  fl 
l-l 


‘IP 


where  q  >  4p/p(p  *  1)*,  and  shows  that  equality  occurs 
tf  and  only  tf  A  la  a  (Eagonal  matrix.  The  proof  depends 
on  the  Kantorovich  inequality  and  on  some  properties  of 
symmetric  means.  Applications  are  made  to  certain 
special  classes  of  matrices.  (Math.  Rev.  abstract) 
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Brittah  Columbia  U.  [Dept  of  Mathematics]  Vancouver 
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THE  FIELD  OF  VALUES  OF  TO*.  3ADAMAHD  PRO¬ 
DUCT,  by  M.  Marcus  and  R.  C.  Thompson.  [1962] 

[6]p.  (AF08R-3336)  (AF  49(638)776)  Unclaaalfled 

If 

Also  published  in  Arch.  Math.,  v.  14:  283-238,  1063. 

Tho  Hadamard  or  Schur  product  A  o  B  cf  2  n  x  n 
matrices  A  =  (a,^),  B  =  (b^  is  the  matrix  (a^kb(k). 

The  paper  deals  (1)  with  the  field  of  values  A  o  B  for  A, 
b  normal,  in  particular  if  A  and  B  commute.  The  latter 
result  is  applied  to  A  positive  defln'te  hermitisn  and  B 
a  scaler  function  of  A,  convex,  non-increasing  on  the 
closed  Interval  determined  by  the  characteristic  roots 
of  A.  The  results  of  (1)  are  applied  to  certain  compound 
matrices  and  give  theorems  concerning  the  location  of 
products  of  determinants  (permanents)  of  corresponding 
minors  of  A  and  B.  The  Lyapunov  equation  AG  +  GA*  - 
K  is  studied.  If  A  Is  assumed  similar  to  a  diagonal  then 
the  Lyapunov  equation  can  be  trarsformed  Jo  (o^  +' *k)gjk 
-  k.j  which  is  a  Hadamard  product.  Untng  this  idea  a 

new  proof  is  found  for  a  generalization  of  Lyapunov's 
theorem  concerning  stable  matrices.  If  A  is  normal 
then  bounds  for  the  characteristic  roots  of  G  are  also 
obtained.  (Math.  Rev.  abstract) 
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MATRICES  IN  UNEAR  MECHANICAL  SYSTEMS,  by 
M.  Marcus.  [1962]  [5]p.  [AF  49(638)776] 

Unclassified 

Published  In  Canad.  Math.  Bull.,  v.  5:253-257,  Sept. 

TS8£ 

In  a  recent  paper  on  the  stablltt;  of  linear  mechanical 
systems  S.  P.  Dtltberto  discusses  certain  reduction 
theorems  for  symmetric  and  akew- symmetric 
Hamiltonian  matrices  with  respect  to  symptectic  orthog¬ 
onal  Jtmllartty.  In  this  paper,  tt  is  shown  that  a  unified 
simple  argument  will  handle  both  of  these  problems. 

As  an  example  it  is  Indicated  how  the  argument  can  also 
be  used  to  obtain  the  reduction  theorem  for  sympleetic 
orthogonal  matrices.  (Contractor's  abstract) 


British  Columbia  B.  [DepL  of  Mathematics]  Vancouver 
(Canada). 

ASYMPTOT'C  VARIATIONAL  FORMULAE  FOR 
EIGENVALUES,  by  C.  A.  Swanson.  [1982J  [ll]p. 
(AFOSR-J259)  (AF  AFOSR-61-89)  AD  400839 

Unclassified 

Also  published  in  Canad.  Math.  Bull.,  v..  6:  15-25, 

Jin.  1983. - 
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ltie  eigenvalue*  of  a  second  order  self-adjoint  ellttplc 
differential  operator  on  Rtemannion  n- apace  R  are  con¬ 
sidered.  The  purpose  is  to  obtain  asymptotic  variational 
formulae  for  the  eigenvalues  under  the  topological 
deformations  of  (1)  removing  an  *  -cell  (and  adjoining  an 
additional  boundary  condition  on  the  boundary  component 
thereby  introduced),  and  (2)  attaching  an  <- handle,  valid 
on  a  half- open  interval  0  *  t  *  (g.  In  particular  the 
formulae  exhibit  the  non- analytic  nature  of  the  variation. 
Similar  variational  problems  for  singular  ordinary  differ¬ 
ential  operators  are  considered. 
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ASYMPTOltC  ESTIMATES  FDR  LIMIT  CIRCLE 
PROBLEMS,  b-  C.  A.  Swanson.  [1961]  [lljp.  incl. 
refs.  [AF  APCSR-61-89]  Unclassified 

Published  in  Pacific  Jour.  Math.,  v.  11:1649-1559, 
Winter  1951. 

Characteristic- value  problems  are  considered  for  the 
second-order  differential  operator  L  defined  by 
(1)  Lx  =  1/k  (s)  f - d/d*[p( ») dx/de  j  +  q(s)x}  or.  the  open 
interval  -•**ui-<s<4»t*«1  with  aultab’e  ‘v-'ndary 
conditions  at  a-,  u<+  u>~,  os+  are,  in  general,  singu¬ 
larities  of  L.  The  type  of  result  desired  is  to  begin 
with  a  regular  8turm-Llouville  problem.  (2)  Ly  = 

U  y,  U^y  -  L'jjy  -  0,  on  the  closed  bounded  Interval 
[a,  b]  =  («-,  w+),  and  obtain  estimates  which  Imply  that 
for  each  characteristic  value  u  (2),  the  limits 

of  it  as  a,  b  -w-,oj+  will  exist  Here  Ua,  are 

appropriate  boundary  operators.  The  eatlmates  are 
obtained  by  means  of  projection  mappings  on  suitable 
Hilbert  spaces.  The  basic  assumption  in  this  paper  is 
that  both  is  ti»tt  both  u-,  us*  are  limit-circle  singularities 
of  L.  Then  estimates  are  given  which  imply  that  for 
each  characteristic  value  l  of  (1),  there  exists  a  char¬ 
acteristic  value  u  of  (2j  near  X  for  a,  b  near  u-,  u* 
ab 

and  -X  as  a,  b  under  suitable  restrictions 

as  to  the  limiting  behavior  of  Uax.  U^s  as  a,  b  -<*»-,  <e+. 
Estimates  are  also  given  comparing  characteristic  func¬ 
tions  of  (1)  and  (2).  (Math.  Rev.  abstract,  modified) 
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APPROXIMATION  PROPERTIES  OF  MEASURES 
GENERATED  BT  CONTINUOUS  SET  FUNCH01C,  by 
M.  Sion  and  D.  SJerve.  fl962]  [12]p.  (APOSR-J475) 

(AF  AF08R- 62-261)  AD  407109  Unclassified 

Also  published  in  Mathematics,  v.  9:  145-156,  1982. 

The  authors  consider  a  wide  class  of  Caratheodory  outer 
measures  «^(r)  and  u(r)  =  ltm^  ^u^fr)  defined  it  terms 

of  a  set  function  r  on  the  class  of  all  subset*  of  a  com¬ 
pact  metric  space  X.  The  Bausdorff  measure*  corre¬ 


spond  to  the  special  r  of  the  form  r(A)  «  h(diam  A).  The 
paper  also  reviews,  unifies,  and  simplifies  a  large 
body  of  known  results.  (Math.  Rev.  abstract,  modified) 
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ON  COVERING  SYSTEMS,  by  D.  J.  Mallory  and  ML 
Sion.  [1962]  [10]p.  (AFOSR-64-0670)  (AF  AF06R-62- 
261)  AD  436278  Unclassified 

Also  published  In  Canad.  Jour.  Math. ,  v.  16: 18- 27, 

T3«f - 

The  relationships  between  3  systems  are  studied: 

(1)  Vttalt  systems  (V-systems);  (2)  s  modification  of 
the  systems  having  the  property  (V)  introduced  by 
Sion  (S-systems);  and  (3)  a  modification  of  the  tile  sys¬ 
tems  studied  in  Hahn  and  Rosenthal  (T-systems).  The 
main  results  state  that  V-system*  are  always  S-systems; 
under  certain  conditions,  V-systems  are  T-systems 
under  more  stringent  conditions,  S-systems  arc  T- 
*y stems.  It  is  then  shown  that  the  converses,  tn  general, 
do  not  hold.  It  is  also  shown  that  for  T-systems,  meas¬ 
urable  functions  are  approximately  continuous.  This 
result  is  applted  to  obtain  a  density  theorem. 
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ON  HAUSDORFF  MEASURES  IN  TO  POLO  (3 CAI. 
SPACES,  by  C.  A.  Rogers  and  M.  Sion.  [1962]  [10]p. 
(AFOSR- 64-1 626)  (AF  AFOSR-62-261)  AD  446891 

Unclassified 

Also  published  In  Monatsh.  Math.,  v.  67:  269- *78, 

TSST - 

A  generalized  process  is  introduced  for  defining 
measures  in  a  topological  space.  The  seta  which  are 
measurable  for  these  measures  are  studied.  Some 
approximation  properties  are  established.  It  is  shown 
that,  when  the  space  X  is  metric,  the  new  measures  are 
closely  related  to  those  defined  in  t!«e  usual  way,  by  use 
of  coverings  oy  sets  of  small  <nametcr.  Some  non¬ 
trivial  examples  of  measures,  constructed  by  the 
process  are  also  given. 
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ABEL- PERRON  INTEGRALS,  byp,  S.  Bullen.  [1962] 
[3jp.  (AF  AFOSR-62-261)  Unclassified 

Consider  the  class  of  L- harmonic  functions  h,  defined 
in  R0,  n  *  2,  by  the  elliptic  operator  L,  b  =  0  where 
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(I)  L  h  *: 


l,  1=1 


»J 


n  h 


e  h 


Many  of  the  concepts  of  classical  potential  theory  extend 
to  this  class.  Generalizations  of  L  have  been  developed 
by  several  authors.  Using  their  results  It  is  hoped  to 
extend  Rudln's  classical  results  to  cover  all  L  in  (1). 


177 

British  Columbia  V.  jDept.  of  Uathematicsj  Vancouver 
(Canada). 

CONSTRUCTION  OF  ORUEZ  SPACES  BY  COMPLETION 
B?  P.  S.  Bullen.  ,1962]  [8 (AF  APOSR-62-261) 

Unclassified 

Zamanskv  has  shown  how  to  construct  the  L  spaces  bv 

n 

completion.  In  this  report,  the  same  const:  action  Is 
carried  out  for  the  Orttez  spaces  L^.  This  construction 

uses  Zamansky's  as  an  example  but  has  the  advantage 
of  avoiding  the  separate  discussion  of  the  cases  p  -  1 
and p  >  1  required  by  Zamansky. 
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British  Columbia  U.  (Dept,  of  Mathematics!  Vancouver 
(Canada). 

MIXED  CONGRUENT! AL  RANDOM  GENERATORS 
FOR  DECIMAL  MACHINES,  by  J.  L  Allard,  A.  R. 
Dobell  and  T.  E.  Hull,  (1962]  Jlljp.  inel.  tables,  refs. 
(AFAFOSR- 62-264]  Unclassified 

Published  in  Jout.  Assoc.  Comput.  Mach.,  v.  10:  131- 
TTi,  Apr.  1963. 


This  paper  summarizes  the  results  of  extensive  testing 
of  random  number  generators  of  *he  mixed  congruemial 
type.  Most  results  are  for  word  length  10,  and  special 
attention  is  given  to  simple  multipliers  which  give  fast 
generators.  Results  show  that  these  mixed  generators, 
in  contrast  to  the  multiplicative  ones,  are  not  consist¬ 
ently  good  from  a  statistical  point  of  view.  The  cases 
which  are  bad  seem  to  belong  to  a  well-defined  class 
which,  unfortunately,  includes  most  of  the  generators 
associated  with  the  simple  multipliers.  However,  an 
unexpected  result  is  that  all  generators  associated  with 
one  of  the  simplest  and  fastest  multiplier*,  namely  101, 
turn  cat  to  be  consistently  good  for  word  lengths  greater 
than  7  digits.  A  final  section  of  the  paper  suggests  a 
simple  theoretical  explanation  of  these  experimental 
results.  (Contractor's  abstract,  modified) 


British  Columbia  U.  [Dept,  of  Mathematics]  Vancouver 
(Canada). 

EFFICIENCY  OF  PREDICTOR- CORRECTOR  PRO¬ 
CEDURES.  bv  T.  E.  Hail  and  A.  L.  Creemer,  :i962j 
(ll)p.  incL  dtagrs.  (AFOSR-J1210)  (In  cooperation 
with  New  York  U. .  N.  Y,1  (Sponsored  jointly  by  Atr 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
62-284  and  Defence  Research  Board  of  Canada) 

AD  424171  Unclassified 

Also  published  In  Jour.  Assoc.  Comput.  Mach.,  v.  10: 
251-301,  July  1963. 

This  is  a  study  cf  numerical  solution  of  first-order 
dUferentt?!  equations  by  predictor-  corrector  methods. 
The  study  Is  restricted  to  methods  of  the  Adams  type. 
Some  17  different  differential  equations  with  know  ana¬ 
lytic  solutions  were  solved  on  a  digital  computer.  These 
were  done  with  various  step  sizes,  various  predictor- 
corrector  formulas,  and  with  various  numbers  of  itera¬ 
tions  of  the  corrector  per  step.  Several  plots  of  error 
vs  cost  (number  of  evaluations  of  the  fifferentlal  equa¬ 
tion)  are  shown.  It  appears  that  the  best  pmBctor- 
torreclor  procedures,  at  least  for  general  purposes, 
assuming  f  is  fairly  complicated,  are  those  which  in¬ 
volve  2  evaluations  of  f  and  2  applications  of  the  correc¬ 
tor  formula  per  step.  No  comparison  is  made  with 
Runge-Kutta  type  formulas.  (Math.  Rev.  abstract) 


British  Columbia  U.  jDept.  of  Mathematics]  Vancouver 
(Canada). 

STABILITY  IN  THE  NUMERICAL  INTEGRATION  OF 
ORDINARY  DIFFERENTIAL  EQUATIONS,  by  T.  E. 

Hull.  {1962]{2]p.  [AFAFOSR-62-264] 

Unclassified 

Published  in  information  Processing,  Proc.  of  the 
internal T.  Federation  for  Information  Processing 
Congress,  Munich  (Germany)  (Aug.  27-Sept.  1.  1962). 
Amsterdam.  North- Holland  Publishing  Co. .  1963. 
p.  211-212. 

The  purpose  of  this  paper  ts  to  consider  the  stability 
of  predictor-  corrector  procedures  In  the  numerical 
Integration  of  the  initial  value  problem  for  ordinary  dif¬ 
ferential  equations.  First,  a  consistent  corrector 
formula  ts  defined  as  one  whose  local  truncation  error 
is  (Xh^i  as  h  -  0.  Then,  the  result,  is  as  follows:  the 
approximate  solution  generated  by  a  predictor-  correc¬ 
tor  procedure  will  converge  to  the  solution  of  the 
Initial- value  problem  as  h  -  0  if  and  only  if  the  correc¬ 
tor  formula  is  both  consistent  and  stable:  moreover,  a 
necessary  and  sufficient  condition  tor  stability  Is  that 
k  v_i 

the  zeros  of  S  -  Z  a^s  are  tn  or  on  the  unit  circle, 

and  that  If  they  are  on  it  they  are  simple.  In  the  second 
part  of  this  work,  b  ts  considered  to  be  small  but  not 
equal  tc  zero.  The  number  of  iterations  is  considered 
to  be  large  (In  practice  3  or  4)  so  that  the  effect  of  the 
predictor  formula  is  negligible.  In  the  third  and  final 
section  of  the  paper,  the  problem  is  reduced  to  choosing 
the  step  lumber,  the  number  of  Iterations  per  step, 
and  the  step-size. 
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Brown  U.  [Dept,  of  Physics)  Providence.  P_  I. 

ULTRASONIC  ATTENUATION  IN  SUPERCONDUCTORS: 
ANISOTROPY  OF  THE  ENERGY  GAP  (Abstract),  by 
J.  R.  Leibowttz  and  R.  W.  Morse.  J1962!  )ljp. 

{AF  49(638)6)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Polished  In  Bull.  Amer.  Phvs.  Soc.,  Series  It.  v.  7: 

337  Jan7"5-i;  1962. 

Anisotropy  in  the  superconducting  energy  gap,  observed 
by  means  of  transverse  ultrasonic  waves,  is  reported. 

On  the  free-electron  model,  transverse  lattive  waves 
interact  more  selectively  with  electrons  on  the  Fermi 
surface  than  do  longitudinal  waves,  and  hence  probe 
the  gap  anisotropy  more  finely.  The  temperature  de¬ 
pendence  of  superconducting  attenuation  os(T5  was 
measured  as  a  function  of  orientation  in  single  crystal 
tin,  at  frequencies  up  to  70  n  c-  sec  for  all  principal 
propagation  directions  and  all  polarization  directions 
permitted  by  summetry.  Amrctropv  was  found  to  be 
associated  with  change  of  polarization  as  well  as  propa¬ 
gation  direction.  Far  all  orientations,  in  addition, 

'■  ->  n  was  found,  within  experimental  accuracy,  to  be 

of  exponebttal  form  at  low  reduced  temperature  as  pre¬ 
dicted  by  BCS.  Certain  features  of  the  anisotropy  In 
apparent  energy  gap  found  to  be  associated  with  rotation 
of  polarization  vector  in  the  (001)  plane  {the  range  of  gap 
values  being  3. 4  to  1.3  kTe?  are  believed  to  be  of  special 
interest.  Difficulties  associated  with  -real  metals 
effects"  are  discussed,  and  some  qualitative  identifica¬ 
tions  with  Ferm*.  surface  structure  are  treated. 
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Brnar,  U.  Dtv.  of  Engineering,  Providence.  R.  1. 

AN  EXPERIMENTAL  METHOD  FOR  MEASURING  THE 
ELECTRICAL  CONDUCTIVITY  OF  HIGH  TEMPERA¬ 
TURE  GASES,  by  G.  F.  Anderson.  June  1962  :53rp, 
tnc:.  tllus.  diagrs.  tables,  refs.  (Technical  repC  no. 
"*T-33i  i  A  POSH- 3027)  (AF  A FOSR- 62- 1 1 1 ; 

AP  25137$  Unclassified 

Also  published  ir.  part  :n  Jour.  Aerospace  Sci. .  v.  29: 
:2-‘j-i264,Cri7  1962 

The  ’risibility  of  utilizing  the  effect  of  a  conducting 
medium  on  the  impedance  of  a  small  coil  for  the  meas¬ 
urement  gases  is  investigated  theoretically  and  experi¬ 
mentally.  The  method  described  Is  well  suited  for 
measuring  the  electrical  conductivity  of  gases  at  high 
densities.  Data  which  have  been  obtained  for  air  in  the 
ran,  ■  of  5  mhos  meter  to  250  mhos  meter  at  atmos¬ 
pheric  density  are  included  to  illustrate  the  use  and 
feasibility  of  the  experimental  technique.  (Contractor's 
abstract) 
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Brown  U.  Metals  Research  Lab.  .  Providence,  R.  I. 

SOME  ASPECTS  OF  GRAJ4  XJUNDAHY  MIGRATION 
IN  PLASTICALLY  DEFORMED  SINGLE  CRYSTALS,  by 
B.  K.  Basu  and  C.  Eltaum.  May  2962  (19)p.  tncl. 

Ulus,  diagrs.  (A FOSR- 2643)  (AF  49(638)479) 

AD  286320  Unclassified 

The  migration  of  various  grain  boundaries  is  studied 
in  A1  specimens:  these  specimens  are  prepared  from 
single  crystals,  deformed  plastically  at  room  tempera¬ 
ture.  Boundary  velocities  are  measured  (for  a  given 
temperature)  as  a  fuccfloi  t  boundary  rotation  and 
position  parameters.  Dislocation  densities  and  arrange¬ 
ments  are  determined  In  the  recrystallized  volume 
of  the  specimen,  by  means  of  an  x-ray  diffraction  tech¬ 
nique  suitable  for  this  purpose.  Large  differences  have 
been  found  In  the  mobility  of  grain  boundaries,  as  a 
function  of  boundary  position  (Hit  or  twist),  for  a  given 
rotation  angle.  Correlations  between  boundary  angle  and 
dislocation  density  in  the  recrystallized  volume  are 
discussed.  The  passage  of  certain  grain  boundaries 
was  found  to  produce  crystals  of  unusually  low  disloca¬ 
tion  density  and  very  uniform  reflecting  power  for 
x-rays.  Crystals  of  comparable  perfection  are  fre¬ 
quently  encountered  <n  some  ionic  and  covalent  solids, 
but  are  ortte  unusual  in  A).  (Contractor's  abstract) 
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; Brown  U.  Metals  Research  Lab.  Providence.  R.  1.  J 

EFFECT  OF  THERMAL  FLUCTUATIONS  ON  STRAIN- 
AMPLITUDE- DEPENDENT  DAMPING  (Abstract),  by 
L.  J  Teutcnico,  A.  V.  Grasato.  and  K  Lacke.  >1962} 
(ljp.  Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  SAF  49iS38M79j,  Army  Ordnance 
Office,  and  Atomic  Energv  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Baltimore,  Ml,  Mar  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v,  7: 
22,  Mar.  26,  1962. 

Although  the  mechanical  theory  cf  Gr&nato  and  Locke 
for  the  strain- ampUl ude-  dependent  internal  friction 
and  modulus  changes  cf  solids  containing  dislocations 
gives  a  fair  account  of  many  of  the  observed  effects, 
simple  theoretical  calculations  show  that  the  effect  of 
thermal  fluctuations  should  be  very  important.  To  ex¬ 
tend  the  theory  to  finite  temperatures,  a  detailed  study 
of  the  possible  static- equilibrium  configurations  of  a 
pinned  dislocation  as  a  function  of  external  stress  Is 
required.  Results  are  presented  for  the  2  specific 
examples  of  a  dislocation  with  a  single  pinning  point 
and  a  continuously  pinned  dislocation.  By  considering 
the  kinetics  of  breakaway,  it  Is  shown  bow  the  decre¬ 
ment  and  modulus  change  can  be  computed  from  these 
results  A  qualitative  discussion  of  expected  behavior 
is  given. 
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'Rrf  vn  II.  Metals  Research  Lab. ,  Providence,  R.  t.  j 

JUMP  FREQUENCY  OF  A  PINNED  DCSLOCAnON 
SEGMENT  (Abstract),  by  A.  V..  Granato,  kT  Locke,  and 
L.  (J.  ]  Teuton! eo.  {1962]  |1  Jp.  {Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
{(06)479,  Army  Ordnance  Office,  and  Atomic  Energy 
Commission]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  U,  v.  7: 
i»-2H7flkr.  26,  1962. 

The  mean  time  r  required  for  a  pinned  dUlocatlon 
segment  to  Jump  away  from  a  pinning  point  by  thermal 
fluctuations  ts  given  by  rate  theory  in  the  form 

r"1  -  exp  (aS.'K)  expt-  AUKT),  where  the  symbols 

have  their  conventional  meanings.  A  calculation  has 
been  made  of  the  effective  jump  frequency,  or  the  pro¬ 
duct  of  the  attack  frequency  vQ  and  the  entropy  factor 

eip(AS,  K).  This  quantity  is  required  in  theories  of 
internal  friction,  creep,  and  flow  stress.  I*  >Jer  the 
assumption  that  the  normal  modes  of  a  eryth'J  containing 
dUlocatlon*  can  be  split  into  the  usual  Debye  .  ares  plus 
localised  modes  at  the  dislocations,  the  frequencies  of 
the  dislocation  modes  can  be  computed  for  both  the  stable 
pinned  position  and  the  saddle-point  position  by  using  the 
vibrating- string  analogy  lor  the  dUlocatlon.  From 
these,  th-j  attack  frequency  U  found  using  Vineyard's 
analysis.  The  result  U  that  the  attack  frequency  de¬ 
pends  only  on  the  pinning- point  Interaction  energy  AU 
and  not  on  the  length  of  the  (Relocation  segment.  In  spite 
of  the  fact  that  y„  depends  on  the  dislocation  length.  For 
AU  -0.1  ev,  the  jump  frequency  is  of  the  order 
JO10  sec*1. 
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Brown  U.  {Metcalf  Rws**ch  Lab.  j  Providence,  R.  I. 

NOTE  ON  SECOND-ORDER  W.  K.  B.  PHASE  8HIJT8, 
byS.-L  Choi  and  J.  Rom.  (1962]  (4]p.  Incl.  dlagra. 
tables.  (Sponsored  joindy  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(603)87,  Alfred  P.  Sloan 
Foundation,  and  National  Science  Foundation) 

Unclassified 

Published  In  Proc.  Natl.  Acad.  Sd. ,  v..  48:  803-806, 
May  1962. 

The  phase  shifts  for  elastic  scattering  by  a  spherical 
potential  are  obtained  by  the  WEB  approximation  of 
the  radial  wave  function  up  to  second-order  terms.  The 
difficulties  of  applying  the  approximation  to  the  radial 
Schrodtnger  equation  can  be  overcome  by  a  transforma¬ 
tion  as  pointed  out  by  Laager.  Inspection  of  the  trans¬ 
formation  equation  suggests  that  the  solution  Is  the 
same  as  the  normal  equation  with  the  institution  of 
(1  ♦  §)*  for  1(1  *  1).  This  was  borne  out  by  the  calcula¬ 


tion  of  the  first  ortk  .*  ‘-:rtux.  The  paper  derives  the 
second  order  »XB  phi*  »  shifts  of  the  elastic  scattering 
from  L.t  transformed  radial  equation  and  shows  that 
this  simple  substitution  In  the  second  order  solution  of 
the  normal  equation  no  longer  givee  the  correct  solu¬ 
tion.  The  phase  shifts  In  the  2  cases  are  tabulated  for 
the  Lennard-Jooes  potential. 


Bvtdd  Co.-  Inc.  (Budd  Electro*  .,•«  2Mv.  j  Long  Island 
Clly,  K.  Y. 

AUTOMATIC  RECOGNITION  TECHNIQUES  APPLICA¬ 
BLE  TO  HIGH-INFORMA TK)N  PICTORIAL  INPUTS, 

■n  A.  Roaerfeld.  {1962;  (I0]p.  Incl  lllos.  tables. 

£AF  49(538)1143]  '  Unclassified 

Presented  at  1962 1.  R.  E.  Intemat'l.  Convention,  New 
York,  Mar.  26-29,  1962 

Abstract  published  In  Proc.  Inst.  Radio  Engineers, 
v.  50:  $51.  Mar,  1962. 

Published  In  I.  R.  E.  Intermix  Convention  Record, 

This  paper  describes  an  automatic  recognition  technique 
which  ts  applt cattle  to  high- information- content  inputs 
such  as  antenna  or  space  reconnaissance  data.  The 
basic  steps  involved  are:  (1)  Measurement  of  data  tex¬ 
ture  (average  amplitude  and  contrast  frequency  spec¬ 
trum);  (2)  Extraction  of  conspicuous  figures,  formed 
by  outstanding  contrast  discontinuities  or  radical  tex¬ 
ture  changes;  (3)  Recognition  of  certain  simple  straight 
line  figures,  such  as  parallels  and  perpendiculars; 

(4)  Analysts  oi  *he  context  tn  which  various  combina¬ 
tions  of  textures  end  figures  occur.  Applications  ard 
Instrumentation  possibilities  are  considered.  (Con¬ 
tractor's  abstract) 
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Buenos  Air -*  E.  Inst,  de  Anatomfa  General  y  Embriologia 
(Argentina). 

THE  EXTRACELLULAR  SPACE  IN  THE  TOAD 
RETINA  AS  DEFINED  BY  THE  DISTRIBUTION  OF 
FERHQCYANIDE.  A  LIGHT  AND  ELECTRON  MICRO¬ 
SCOPE  STUDY,  by  A.  Lasansky  and  F.  Wald.  [1962J 
(I7]p.  incl.  ill  us.  refs.  (AFOSR-J1050)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-69-5  and  Consejo  Naetonal  de  In- 
vestiga clones  Cleatfficas  y  Tecnlcas  de  la  Republic* 
Argentina)  Unclassified 

Also  published  In  Jour.  Cell.  Biol. ,  v.  15:  473-479, 

Dec.  1962. 

Measurements  of  the  uptake  of  compounds  that 
ordinarily  do  not  penetrate  Into  cells  have  been  a  source 
of  data  on  the  size  ri  the  extracellular  space  In  nervous 
tissue.  The  distribution  of  one  such  compound,  ferro- 
cyanlde,  has  been  studied  in  the  toad  retina  by  means 
of  the  light  and  electron  microscopes.  At  the  level  of 
the  light  microscope,  ferrocyantde,  detected  as 
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Prussiln  biue,  appear*  to  penet.a'c  pre<lrm.nately 
w*lhin  the  loner  processes  ot  MuL.-r  cells.  A  Effuse 
background  staining  by  Prussian  nice  can  be  noticed 
also  at  the  Inner  retinal  layers.  At  the  le-el  ol  the  elec¬ 
tron  microscope,  Muller  cells  exMbi*  an  extensively  de¬ 
veloped  system  ot  channels  which  are  formed  by  infold¬ 
ing*  of  tne  plasma  membrane.  Ferrocyanide,  detected 
■?s  copper  ferrocyanide  deposits.  Is  found  occupying  the 
lamina  of  these  channels  and  in  the  narrow  intercellular 
gaps  of  the  retina.  These  observations  indicate  that  in 
the  toad  retina  the  extracellular  medium  Includes  the 
intercellular  space*  plus  a  glia!  compartment  formed 
by  the  infoldlsgs  of  the  p>asma  membrane  of  the  Muller 
cells.  (Contractor’s  abstract) 
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Buenos  Aires  U.  Inst,  de  Anatomta  General  y  Embriologia 
'Argentina). 

MITOCHONDMOGENESS  IN  NERVE  FIBERS  OF  THE 
INFRARED  RECEPTOR  MEMBRANE  OF  PIT  VIPERS; 
by  £.  De  Robert!*  and  H.  Bleichmar.  {1962]  {11  Jp. 
inch  Ulus,  dlagr.  refs.  (AFOSR-J1173)  (AF  APOSR- 
0-40)  AD  424259  Unclassified 

Also  published  in  Zeltsebr.  Zellforsch.  und  Micros kop. 
AnatTTv.  57:  572-582,  1952. 

The  myelinated  nerve  fibers  that  Innervate  the  Infrared 
receptor  membrane  of  pit  vipers  were  studied  under  the 
eltctronmicrescope.  Along  the  course  of  the  fiber, 
toward  the  nerve  terminal,  segment*  of  the  axon  with 
an  increasing  concentration  of  mitochondria  were  found, 
and  a  special  region  was  recognized  where  ai  active 
process  of  mitochondrlogenests  seems  to  occur.  In 
these  regions  the  axon  has  varying  amounts  of  mito¬ 
chondria,  is  devoid  of  neuroprotofibrils,  and  tbe  axo¬ 
plasmic  matrix  Is  dense  and  contains  numerous  mem¬ 
branes,  some  of  which  can  be  traced  as  infoldings  of 
the  axnlemma.  The  Images  observed  have  led  to  a  tenta¬ 
tive  postulation  of  a  mechanism  of  mitochondrial  forma¬ 
tion,  which  would  start  with  the  Infolding  of  the  axo¬ 
lemma,  would  continue  with  the  curving  of  2  parallel 
membranes  around  a  denser  portion  of  axoplasmic 
matrix,  tbe  development  of  inner  crests,  and  the  final 
closing  of  the  membrane.  The  possible  elect-ochemlcal 
properties  of  mitochondrial  membranes  deriving  from 
an  excitable  membrane  are  discussed  in  relation  to  the 
special  receptive  properties  of  these  nerve  fibers. 
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Buffalo  U.  Dept,  of  Chemistry,  N.  Y, 

DIELECTRIC  CONSTANT  OF  HYDROGEN- BONDED 
LIQUIDS.  I.  CYAJOACETYLENE.  by  W.  Danhauser 
and  A.  F.  Floeddnger.  Aug.  1962,  4p.  Incl.  dtagrs. 
tables,  refs.  (AFOSR-J241)  (AF  49(638)939) 

AD  409669  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  56-72, 
Jan.  i.  1963. 


(71000  - T) -170.  Analysis  at  the  data  In  terms  of  * 
hydrogen- bonded  linear  polymer  yields:  AH  *  2.80  kcal; 
AS  -  IS. 8  ea-'mol  ot  hydrogen  bond.  The  vapor  pres¬ 
sure  of  solid  and  liquid  HCCCN  was  measured.  Molar 
ecthalptes  and  entropies  of  fusion  and  vaporisation  are: 
3. 38  and  6. 72  kcal:  12. 1  anu  21.3  eu,  rexyrtively. 
Hydrogen  bonding  in  this  and  similar  «  -.  is  dis¬ 
cussed.  (Contractor's  abstract) 


Bureau  of  Mines,  Bartlesville,  Ok!A. 

4-  FLUO  HO  TOLUENE:  CHEMICAL  THERMODYNAMIC 
PROPERTIES,  VIBRATIONAL  ASSIGNMENT,  AND 
INTERNAL  ROTATION,  by  D.  W.  Scott,  J.  F.  Messeriy 
and  others.  {1962]  {7]p.  Incl.  tables,  refs.  (AF08R- 
5040)  (090-680=57-4)  AD  456557  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  767-873, 
Aug!  IT.  1961 

Thermodynamic  data  were  obtained  for  4-fiuorotol»ene 
and  correlated  by  methods  of  statistical  mechanics  to 
derive  values  ot  the  chemical  thermodynamic  properties 
in  the  ideal- gas  state  from  0°  to  1500 “K.  A  vibrational 
assignment  consistent  with  the  calorimetric  data  was 
obtained.  Integral  rotation  was  shown  to  be  essentially 
free.  Experimental  staSes  provided  the  following 
Information:  values  oi  heat  capacity  for  the  soiid  (13  TC 
to  the  triple  point),  the  liquid  (triple  point  to  361  TO, 
and  the  vapor  (377'  to  500  TQ:  the  triple- point  tempera¬ 
ture:  the  beat  of  fusion;  thermodynamic  functions  for  the 
solid  and  liquid  (0*  to  390  TQ;  heat  of  vaporization 
(347 e  to  390 TO;  parameters  of  the  equation  cf  state; 
and  vapor  pressure  (341  *  to  438  K).  (Contractor's 
abstract) 
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Bureau  of  Mines,  Bartlesville,  Okla. 

COMBUSTION  CALORIMETRY  OF  ORGANIC 
FLUORINE  COMPOUNDS.  THE  BL  ATS  OF  COMBUS¬ 
TION  AND  FORMATION  OF  THE  M  FLUOROBENZENES, 
4-  FLOORO TOLUENE  AND  m-  THIFLCORDTOLUIC 
ACID,  by  W.  D.  Good,  J.  L.  Xnd-t'  and  others.  {1962] 
[4 jp.  Incl.  tables.  (AF0SR-J56.  (CUU-680-57-4) 

AD  400393  Unclassified 

Also  published  in  Jour.  Phys.  CK  v  ,  v.  86:  1529- 

1532,  Aug  UfiJ! 

The  heats  ot  combustion  of  5  aromatic  fluorine  com¬ 
pounds  were  determined  by  a  rotating- bomb  method  of 
c  irnbuBticro  calorimetry.  Tbe  stdb'Mlity  of  m-  tri- 
Quorotoluic  acid  (a,  o,  « - trlfluorc - >~v- tolul c  acid)  a* 
a  reference  substance  for  the  combat.' to"  alorimetry 
of  organic  fluorine  compounds  .wax  ini  ■'spited.  Ihe 
following  values.  In  kcal  mol,  are  .•«)  fried  for  the 

stu  dard  heats  of  formation,  AHf°  j9g  from  graphite 
iu-  ^Lseous  hydrogen,  oxygen,  and  fluorite-  4-fluoro- 
tolucne(g),  -34.01:  1, 2-dlfluorobenzeDC<(g),  -57.65; 

1. 3-<Bfluorobenxene(g),  -71.35,  1,4-dlflaoro' enxetadg), 
-70.69.  ami  m-trtfloorotoluic  acidfc),  -251,7b. 


The  dielectric  constant  of  eyaneacetylene  was  deter¬ 
mined  over  tbe  normal  liquid  range:  *(T)  = 
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Bureau  of  Mines,  BartieavlUt,  Ok la. 

l,2-«n.yOHDBCXZENE:  CHEMICAL  THERMODY¬ 
NAMIC  PROPERTIES  AND  VIBRATIONAL  ASSIGN¬ 
MENT,  bytt  W.  Scott,  I.  F.  Messerly  and  other*. 
[1962]  [Sjp.  tad.  tables,  ret*.  (Contribution  so.  120) 
(AP06R-J870;  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency  cad  Air  Force  Office  of  Scientific  Re¬ 
search  usdesr  {CSO-620-57-41)  AD  41363! 

Unclassified 

Al*o_pMi»hed  In  Jour.  Cbem.  Pbys. ,  v.  36:  532-539, 

Tberejodynamlc  data  were  obtained  for  1, 2-dMluoro- 
bi.iieae  and  correlated  by  methods  of  statistical  me¬ 
chanics  to  derive  values  of  the  chemical  thermodynamic 
properties  u  the  ideal-gas  state  from  0'  to  1500 "K.  A 
vibrational  assignment  consistent  with  the  calorimetric 
data  was  obtained.  The  experimental  studies  provid'd 
the  following  information:  "a lues  of  heat  capacity  for  ire 
solid  'U“K  to  the  triple  point),  the  liquid  (triple  pair., 
to  357  ■>.),  and  the  vapor  (355*  to  500 'K);  the  triple- 
point  temperature;  the  heat  oi  fusion,  thermodynamic 
functions  for  the  solid  and  liquid  (0*  to  370‘TQ;  heat  of 
vaporisation  (377*  to  367  ’R;  parameters  of  the  equation 
of  state;  and  vapor  pressure  (304*  to  403 TQ. 
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Bureau  of  Mines,  Bartlesville,  Okla. 

PERPLUOROPIPEHffilNE:  ENTHDPY,  HEAT  OF 
FORMATION,  AND  VAPOR  PRESSURE  N-  F  BOND 
EKZXGY;  AND  SOLID  STATE  TRANSITIONS,  by  W  D. 
Good,  5  S_  Toda  and  others.  {19571  (6V-  lncl.  diagrs. 
tabled,  refs.  (Contribution  no.  118)  (APOSR-J332) 
(cao- 660- 57-4)  AD  416502  Unclassified 

Presented  In  pari  at  meeting  of  the  Amer.  Cbem.  Soc. , 
Tulsa,  Okla..  Dec.  4-6,  1957. 

Presented  tn  part  at  133rd  meeting  of  the  Anver.  Cbem. 
Soc.,  San  Francisco,  Calif.,  Apr.  13-18,  1956. 

Also  published  tn  Jour.  Pbvs.  Chem. .  v.  67  :■  1306- 

raa«s  ims. 

Measurements  were  made  of  the  thermodynamic  propeT- 
tles  of  perfJuoroptperldlne.  CjFjjN.  The  eaperimeutal 

studies  provided  the  following:  values  of  heat  capacity 
for  tive  solid  above  12  It  aid  the  liquid  below  323  “K; 
temperature  of  2  translttorw  in  the  solid  state;  triple¬ 
point  temperature;  heats  of  transition,  fusion,  and 
vaporization:  vapm  pressure  (302*  -  355 'K3;  and  the 
standard  heats  of  combustion  and  formation  at  393. 15  *K. 
A  value  for  the  N-F  tbermoctemleal  bond  energy  was 
calculated  from  the  results. 
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Bureau  of  Mines,  Bartlesville,  Okla. 

1, 2-  BiS-  Dt  FLUOHOAMINO-4-  MET3Y1PENTANE: 
HEATS  OF  COMBUSTION,  FORMATON,  ND  VAPOR¬ 
IZATION;  AND  VAPOR  PRESSURE,  -jy  W.  D.  Good, 

D.  R.  Douslin,  and  J.  P.  McCullough.  [19?.  ■  t2]p. 
(Contribution  no.  116)  (AFOSR-2188)  (CSO-, *0-59-9) 
AD  372396  Uncl_«tfi*d 

Also  published  in  Jour.  Phys.  Chem. ,  v.  66:  958-959, 

vujim: - 

Accurate  thermodynamic  data  were  determined  for 

1, 2-  bis  -  dlfl  uo  roamt  no-  4-  methylpentane.  The  heat  of 
combustion  and  vapor  pressure  were  measured  and  the 
standard  heats  of  formation  and  vaporization  were 
calculated  from  the  observed  data. 
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Bureau  of  Mines,  Bartlesville,  Okla. 

AN  INCLINED- PISTON  DEAD- WEIGHT  PRESSURE 
GAUGE,  by  P.  R.  Douslin,  J.  Toalson  and  others. 

Feb.  1962  [20|p.  tael,  ifiagrs.  table,  refs.  (Contribu¬ 
tion  no.  114)  lAFOSR-2189)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  C3O-680- 
59-5  and  American  Pe*  -oleum  Inst. )  AD  272397 

Unclassified 

An  inclined- piston  gauge  for  accurate  vapor-pressure 
measurements  In  the  range  0.1  to  60  mm  was  designed 
and  constructed.  The  gauge  operates  on  the  'lead- 
weight  principle  from  a  zero  pressure  datum  level.  The 
test  measurements  on  Ice  and  water  demons traic  the 
excellent  possibilities  the  tncllned-plston  gauge  offers 
as  an  instrument  for  very  precise  and  accurate  vapor 
pressure  work  In  the  low  and  Intermediate  pressure 
range.  Present  applications  include  determining  vapor 
pressures  below  room  temperature  for  high  boiling 
or  unstable  organic  substances  that  cannot  be  studied  by 
other  static  or  ebulliometrtc  methods  and  for  detonable 
or  rare  substances  which  require  the  use  of  small  sam¬ 
ples.  From  the  results,  accurate  values  o*  the  heat 
and  entropy  of  vaporization  and  entropy  of  compression 
can  be  calculated.  (Contractor's  abstract) 
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Bureau  of  Mines,  Bartlesville.  Okla. 

1,  2-BlS-Dt FLUO 30AM1HO- 4- METHYL? ENTANE: 
HEATS  OF  COMBUSTION  FORMATION',  AND  VAPOR¬ 
IZATION;  VAPOR  PRESSURE,  AND  N-  F  THERMO¬ 
CHEMICAL  BOND  ENERGY,  by  W,  D.  Good,  P  R. 
Douslin,  andj.  P.  McCullough.  [I9C2I  [3]p  inch 
dfeagrs,  tables,  refs,  i Cor.* ribution  no.  119)  fAPOSR- 
J904)  (C90-680-59-?:  AD  415992  Urclassti-ed 

Also  published  In  Jour.  Phys.  Cbem.,  v.  67:1312- 
lSl4,  June  1963, 
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The  heat  of  t_ rabastlorv  of  1,  2-bts-difiuoroa!nino-4- 
methylpcr.tane  was  measured  by  rotating- bomb 
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calorimetry,  and  the  vapor  pressure  was  measured 
between  - 29  and  +20 1  with  an  Inclined-piston  gauge. 
Experimental  technique*  suitable  for  studying  com¬ 
pounds  of  this  clasp  were  developed.  The  resuits  were 
used  to  calculate  the  following  thermochemical  data  in 
heal  mol  at  298  15 1C:  standard  heat  of  formation  of 
the  liquid,  -60.09;  heat  of  vaporization.  10.51;  and 
standard  heat  of  formation  of  the  gas,  -49. 58.  The  N-  F 
thermo che mi  cal  bond  energy  tn  tills  compound  was  found 

to  be  67  keel  mo!  *,  about  the  same  as  the  N-F  thermo- 
chemical  bord  energy  In  NFj  and  NjF^  but  significantly 

! <r»  than  !ha.  in  perfluoropiperidlne.  (Contractor’s 
V*>lra«t) 
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Bur" au  of  Mines,  Pittsburgh,  Pa. 

STRUCTURE  AND  PROPAGATION  OF  TURBULENT 
BUNSEN  FLAMES,  by  D.  Burgess.  (1961]  42p.  incl. 
ilius.  diagrs.  tables,  refs.  (Bull.  no.  604)  (APOSR- 
4405)  (C30-  6*0-58- 10)  Unclassified 

This  report  presents  the  results  of  several  experiments 
which  were  performed  In  order  to  elucidate  the  problem 
of  turbulent  flames.  Included  are  measurements  of  V 
In  flames  by  helium  diffusion,  electronic  probe,  and  bv 
Top:er  photographs;  measurements  of  gas  flow  patterns 
by  particle  track  and  pitot  tube  mapping:  measurements 
of  reactant  and  product  concentration  profiles:  spectro- 
graphic  studies  aimed  at  specifying  a  reaction  path; 
photographic  observations:  and  many  measurements  of 
turbulent  burning  velocity.  From  the  viewpoint  of  this 
report,  the  important  advances  He  (1)  in  a  delineation  of 
experimental  conditions  under  which  the  wrinkled  flam, 
is  -eal,  (2)  In  accumulating  evidence  that  the  scale  of 
turbulence,  or  at  least  the  burner  dimension,  ts  of  im¬ 


portance,  and  (3)  In  the  recognition  ft  eucb  factors  t a 
the  core-mixing  zone  distinction  which  have  caused  un¬ 
favorable  comparisons  oi  burning  velocity  data  in  the 
past. 
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Bureau  of  Social  Science  Research,  Inc. .  Washington,  D.  C. 

OS  SOME  DIFFERENCES  IN  Xi’f’T.ES  CF  RESEARCH 
AMONG  PSYCHOLOGISTS  ANL  9000 LOGIN  r$.  by  S. 

2.  Klausner.  (I962J  (27Jp.  Inch  tables,  refs.  (AFOSR- 
65-0976)  (AF  4916381992)  AD  6I9F28  Unclassified 

Also  published  in  Trans,  of  the  Fifth  World  Congress 
of  Sociology,  Washington,  D.  C.  (Sept.  2-8,  1962), 
Louvain  (Belgium),  Internatl.  Sociological  Assoc. , 
v.  4  :  209-235,  1964. 

Studies  were  made  of  the  differences  and  similarities  In 
research  methods  of  sociologists  and  r  sycbologUts  by 
comparing  research  done  in  the  field  of  religion  by  2 
sample  groups  of  the  2  professions.  Comparisons  were 
made  of  the  system  levels  with  which  the  research  was 
concerned,  the  methods  of  gathering  data,  the  technical 
terminology  used  by  each,  the  type  of  value  judgments 
made,  and  the  modes  of  inference  used.  Results  Indicate 
that  sociologists  tend  to  prefer  face-to-face  Interview 
methods,  to  designate  their  concepts  with  non- technical 
terms,  to  be  either  neutral  or  positive  iu  evaluating  the 
behavior  they  observe,  and  to  think  in  classifies  to  ry 
and  descriptive  terms..  Psychologists  prefer  more 
standardized  questionnaire  methods  of  data  gathering, 
use  technical  terms  to  designate  concepts,  are  con¬ 
cerned  with  the  negative  tide  ol  th-ir  objects  of  study, 
and  think  tn  terms  of  ‘.ndu**ive  generalizations.  These 
methodological  differences  no  doubt  condition  whatever 
substantive  differences  exist  between  the  fields 
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SCO 

California  Academy  of  Sciences,  Ssr  Francisco. 

DOES  THE  BOBOLINK  NAVIGATE,  a  W.  J.  Hamilton, 
tn.  jl902j  {11  jp,  (AFOSR-2517MAF  49<C38)B25; 

AD  611342  Unclassified 

Also  published  In  Wilson  Bull. .  v.  74:  347-366,  Dec.  31, 
TOJ - 

On  Sept.  1,  1959,  *  cvj  five  aduit  (cm  de  Bobolink 
escaped  from  captivity  a  Berkeley.  California.  This 
bird  had  been  taken  from  its  breeti  og  locality  in  North 
Dakota  on  Aug.  9,  194)  and  shipped  to  Berk  ley  where 
1?  tests  held  on  a  light- <wk  schedule  coinciding  with  the 
natural  photoperiod  for  its  home  locality  *r  North  Dakota. 
On  tne  3  nights  prior  to  escape  this  bird  v-as  held  tn  an 
experimental  cage  automatical  t  -tgistering  the  direc¬ 
tional  component  of  migratory  attivitv  at  right.  On  the 
first  of  these  nights  the  preferred  direction  almost  coin¬ 
cided  Tv<  tr,  the  home  direction,  while  on  the  third  the 
dtreerte  ,  was  parallel  to  the  natural  route  of  ml  "ration 
of  the  population  from  which  this  bird  was  den  -'.d.  The 
direction  on  the  second  right  was  Intermediate.  On  the 
first  day  of  June  of  the  following  year  this,  same  bird 
was  recaptured  at  the  location  where  it  was  originally 
trapped  In  Kenmare,  North  Dakota.  Since  the  experi¬ 
mental  site  in  California  is  not  on  a  migrator;  pathway  of 
Bobolinks,  some  narigat  on  capacity  permitting  the 
eventual  return  seems  t  ‘  be  Implied.  The  orientation 
mechanism  and  the  ,-ussible  travels  of  this  bird  prior  to 
recapture  are  discussed. 
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California  Academy  of  Sciences,  San  Francisco. 

EVIDENCE  CONCERNING  THE  FUNCTION  OF 
NOCTURNAL  CALL  NOTES  OF  MIGRATORY  BIRDS,  by 
W.  J.  Hamilton,  m.  U962j{12jp.  incl.  <Bagrs.  sable, 
refs.  (AFOSS-2513)  ,AF  4B(S38)825j  AD  299695 

Unclassified 

Also  published  In  Condor,  v.  64:  SBC- 401,  Sept.  1962. 

Many  species  of  birds  migrating  at  night  hire  character¬ 
istic  call  notes.  Species  which  regularly  form  flocks 
during  the  day  have  a  right  migration  note  apparently 
indistinguishable  from  the  daytime  call  note..  Other 
species  seem  to  have  a  right  note  so  deferent  from  the 
day  note  that  It  Is  often  difficult  to  identify  the  caller. 

The  most  Intensive  night  restlessness  of  captive  caged 
Bobolinks  Is  reflected  by  fluttering.  Associated  with 
this  fluttering  Is  a  call  note  which  Is  app.  rc-oSly  the  same 
as  the  call  of  migrants.  If  this  call  is  rccorjrd  sod 
played  hack  to  caged  birds  it  amplifies  the  response  of 
birds  already  showing  migratory  restlessness  and  may 
induce  weakly  responding  birds  to  greater  responsive¬ 
ness.  Birds  which  have  not  been  responding  regularly, 
and  may  thus  be  assumed  not  to  be  in  physiological 
migratory  condition,  usually  ignore  the  stimulus.  With 
the  input  of  additional  calls  to  strongly  responding  oirds, 
the  response  is  often  to  fly  up  even  though  the  bird  has 
previously  learned  that  such  actios  will  result  In  crashing 
into  the  lid  of  the  apparatus.  The  suggestion  Is  made 
that  this  behavior,  extended  to  natural  mlgrutir  n,  may 


mean  that  the  calls  of  migrants  aloft  Induce  grounded 
birds  to  fly  up.  This  suggestion  is  In  part  supported 
by  observations  and  analysis  of  the  temporal  pattern 
of  migration.  Some  species  of  passerine*  and  some 
nonpasserines  seem  to  maintain  .locks  during  night 
migration.  These  flocks  are  very  open  in  comparison 
with  flocks  of  birds  noted  during  daylight  and  it  is  sug¬ 
gested  that  for  many  species  contact  is  maintained 
largely  by  (lie  call  note.  The  night  flocks  of  passerines 
are  often  composed  of  mixed  species.  Possible  ways 
in  which  the  call  notes  may  serve  to  provide  sufficient 
orienting  cures  for  flock  maintenance  are  discussed. 
While  the  sonagraph  analysis  shows  that  each  note  has 
characteristics  tha>  may  enhance  its  location,  more 
effective  corrections  for  direction  would  be  possible  by 
either  hearing  the  same  ‘.-.dividual  a  second  time  or  by 
using  the  calls  from  a  flock.  Consistent  individual 
differences  in  structure  of  notes  suggest  the  feasibility 
of  corrections  based  on  hearing  subsequent  notes  from 
the  same  individual. 
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California  Academy  of  Sciences,  San  Francisco. 

BOBOLINK  MIGRATORY  PATHWAYS  AND  THEIR 
EXPERIMENTAL  ANALYSIS  UNDER  NIGHT  SKIES,  by 
W.  J.  Hamilton.  HI.  {1962}  [26jp.  incl.  Ulus,  dlagrs. 
refs.  (AKiSfl-2519)  (AF  49(538)825)  AD  400051 

Unclassified 

Also  published  ic  The  Auk.  v.  79:  208-233,  Apr.  1962. 

By  observing  or  recording  automatically  the  facing 
direction  or  to?  restricted  locomotion  of  a  Bobolink 
confined  to  an  experimental  apparatus,  the  orientation 
of  migratory  behavior  was  analyzed.  Birds  were 
largely  from  a  North  Dakota  breeding  population.  The 
experiments  were  aH  done  tn  and  around  San  Francisco, 
California,  with  the  birds  held  on  local  San  Francisco 
time  either  in  indoor  cages  or  under  the  natural  sky. 

A  consideration  of  the  course  tak'  a  by  geographically 
displaced  birds  suggests  that  the  preferred  migration 
direction  depends  upon  a  shifted  timing  mechanism. 
Spring-  migration  trends  to  the  north  have  so  far  been 
obtained  only  ior  a  population  of  birds  taken  in  migra¬ 
tion  in  Florida.  The  responses  of  these  Florida  birds 
showed  wide  scatter  contrasting  with  the  comparatively 
homogeneous  result  obtained  from  the  North  Dakota 
population.  Experiments  indicate  that  the  Bobolink  is 
capable  of  telling  cBrectlon  by  some  feature  of  the  clear 
night  sky.  Both  immature  and  adult  birds  are  capable 
cf  making  such  directional  determinations  The  direc¬ 
tional  choice  is  probably  based  on  the  stars  and  the 
interna]  clock.  The  clock  apparently  does  not  compensate 
for  the  advance  of  the  sidereal  day  In  relation  to  the 
solar  day.  Each  population  of  Bobolinks  throughout  the 
breeding  area  may  have  a  unique  preferred  migration 
direction,  at  least  until  the  migration  becomes  a  com¬ 
mon  pathway  In  the  southeastern  United  States.  While 
toe  stars  are  obviously  Important  to  directional  choices 
at  night,  other  orienting  cues  such  as  terrain  features 
and  other  birds  of  the  same  species,  and  perhaps  other 
species  In  flight  at  the  same  time,  may  provide  additional 
Informal  on  upon  which  the  directional  course  is  based. 


* 
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California  Inst.  of  Tech. ,  Pasadena. 

STRUCTURE  OF  UQUIDS,  by  C.  J.  Pings.  Final  rept. 
Mar.  23.  1962  {S2jp.  lncl.  dsa.'  s.  table,  refs.  (AF- 
OSR-2428)  (AF  49(636)800)  Unclassified 

Equipmental  technloues  were  developed  ;or  the  measure¬ 
ment  of  the  x-ray  diffraction  pattern  from  pressurized 
liquids.  Initial  studies  on  liquid  nitrogen  at  -193  ~'C  and 
7  atm  hate  been  analyzed  and  indicate  a  first  order 
coordination  shell  of  15  nearest  neighbor  nitrogen  mole¬ 
cules  at  a  distance  of  4A.  Prior  suggestions  of  the 

existence  of  an  N .  molecule  have  been  shown  to  be  un- 

4 

reliable.  Apparatus  was  designed  and  contracted  for 
the  measurement  of  refractive  Index  of  solids  and 
liquids  under  conditions  of  controlled  temperature  and 
pressure.  The  device  is  currently  being  used  for  studies 
of  refractive  index  of  solid  and  liquid  argon.  Both  the 
x-ray  diffraction  and  refractive  Index  studies  are  con¬ 
tinuing.  (Contractor's  abstract) 
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Calitornia  Inst,  of  Tech. .  Pasadena. 

STRUCTURE  OF  LIQUID  NITROGEN,  by  C.  J.  Pings. 
1962-  [11  jp.  lncl.  diagr.  (APOSR-J4)  (Bound  with  its 
APOSR-242S,  as  appendix  C)  (In  cooperation  wttn 
Stanford  U. .  Calif. )  (Sponsored  jointly  by  Air  Force 
Office  of  Seiertific  Research  under  [AF  49' C381800:. 
National  Science  Foundation,  Office  of  Naval  Research, 
and  Research  Corporation)  AD  400074  .  "classified 

Also  -ubllshed  in  Molec.  Phys. .  v.  5:  531-534,  Sept. 

1 902. 

The  experimentally  determined  electronic  radial  dlstrtbu- 
tion  fuicnon  for  liquid  nitrogen  at  7  atm  and  - 1 93  C  is 
reported,  inch  eating  an  average  coordination  shell 
cc  -acred  at  4.  CA  containing  15  molecules.  Subsidiary 
,-caks  in  the  distribution  at  about  2. 2A  are  shown  to  very 
like),  arise  from  truncation  of  the  Fourier  integral. 
Aiut'.ysls  reveals  that  a  restricted  Increase  tn  the  range 
,,f  d.f'ricticn  data  may  actually  increase  the  prominence 
of  certain  error  features.  (Contravtor's  abstract) 
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CULL  FOR  X-RAY  DIFFRACTION  STUDIES  OF 
ABSORBING  UQUIDS.  bv  S.  E..  Rodriguez  and  C.  J. 
Pings.  [19621  f2jp.  tncl.  dtagrs.  (APOSP.-J238) 

!S[k  .tsored  jointly  by  Air  porce  Office  of  Scientific  Re 
search  under  AF  A’OSR-62-141  and  Office  of  Naval 
Research)  AD  -  K  972  Unclassified 

Also  published  In  Rev.  Sclera.  Inst.,  v.  33-  1469-1470, 

Dec.  15527“ 

X-  rav  diffraction  measurements  on  htghiy  absorbing 
liquids  are  often  carried  out  by  a  reflection  method  in 
wh.-h  scattered  intensity  is  measured  on  the  same  side 


of  the  liquid  surface  as  the  incident  beam.  An  experi¬ 
mental  design  for  such  measurements  using  s  hori¬ 
zontal- axis  diffractometer  is  described.  (Contractor's 
abstract, 
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California  In3t.  of  Tech. ,  Pasadena. 

OPTICAL  DETERMINATION  OF  THE  COMPRESSf- 
E1UTYOF  SOUD  ARGON,  by  B  L.  Smith  and  C.  J. 
Pings,  [1962j[3jp.  lncl,  dtagrs.  table,  refs.  (AFOSR- 
J289)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  |AF  APOSR-62-I41  j  and  Office  of 
Naval  Research)  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38;  825-827. 
Feb.  15,  1965. 

The  compressibility  of  solid  argon  was  measured  in 
the  temperature  range  78  to  94  ‘K  by  a  new  optical 
method.  A  value  for  the  coefficient  of  thermal  expansion 
was  also  obtained.  The  results  are 

k  -  (6. 65  ±  0. 19)  x  10',11  cm2  dyn"1  at  78  K  and 
T 

=■  -  (1.95  *  0.07)  X  10-3(SK)'1  atBUK.  The  experi¬ 
mental  method  is  discussed  and  the  results  compared 
with  existing  experimental  data.  (Contractor's 
abstract) 


'"altforn.a  Inst,  of  Tech. ,  Pasadena 

OPTICAL  CELL  FOR  PRESSURIZED  SOLIDS  AND 
Li  QUIDS  AT  CRYOGENIC  TEMPERATURES,  by  B.  L. 
Smith.  July  1962.  3p.  IncL  c&agra.  refs.  (AFOSR- 
J290)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  APOSR- 62-141 J  and  National 
Science  Foundation)  All  406018  Unclassified 

Also  published  In  Rev.  Sclent.  Instr. ,  v.  34:  19-21, 

TSiTTSW: - 

An  apparatus  designed  to  measure  the  refractive 
indices  of  the  Inert  gases  over  the  temperature  range 
77 ;  to  273  =K  and  at  pressures  up  to  100  atm  is  de¬ 
scribed.  Techniques  are  given  for  calibration  of  the 
optical  cell  and  the  production  of  a  suitable  solid  speci¬ 
men.  The  accuracy  of  the  method  is  discussed  and  it 
is  shown  how  polarizability  and  compressibility  may  be 
deoucec.  from  the  refractive  index  data. 


208 

California  Inst,  of  Tech, ,  Pasadena. 

REFRACTIVE  INDEX  OF  SOUD  ARGON,  by  B.  I. 

Smith  and  C,  J.  Pings.  [1962]  [4]p.  lncl.  diagr.  tables. 
(AFOSR-J1505)  (AF  AFOSR-62-141)  AD  429259 

Unclassified 

Also  published  In  Physlca,  v.  29;  555-558,  May  1963. 
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The  refra'llve  Index  of  solid  argon  at  5893A  war 
measured  In  the  temperature  range  from  78  ‘  to  M'K 
and  at  pressures  up  to  71  atm  by  determination  of  the 
angle  of  min  deviation  of  a  prism- shaped  sample  At 
83.81  *JC  and  P  -  0,  n  -  1. 26820  ±  0.0001$.  (Contractor's 
abstract) 
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California  Inst,  of  Tech. ,  Pasadena. 

INERT  CASES— IDEAL  ATOMS  FOR  RESEARCH,  by 
B.  L.  Smith.  [1962]  j6Jp.  incl.  lllus.  ctiagrs.  ,AF 
AFOSR-62-141  j  Unclassified 

Published  in  Eng,  and  Scl. ,  v.  25.  14-19,  Jan.  1962. 

The  suitability  of  the  Inert  gases,  argon,  neon,  helium, 
krypton,  xenon,  and  radon,  for  research  .n  the  develop¬ 
ment  of  the  molecular  theory  of  the  physical  properties 
of  matter  Is  discussed.  The  atoms  are  character!  red  by 
full  and  stable  electron  shells,  which  give:  (hern  their 
inert  propert.es.  They  have  beer.  likened  to  minature 
"ping-pong  balls'  often  used  In  scientific  theories- easy 
to  handle  mathematically  because  they  are  spherically 
symmetrical  In  thetr  Interactions.  With  the  exception 
of  helium,  they  are  readily  liquefied  and  solidified  by 
normal  low  temperature  methods.  They  may  therefore 
be  studied  as  gases,  i'-qc'da,  or  solids.  Work  wtth  the 
Inert  gases  at  the  California  Inst,  of  lech,  and  their 
applications  in  other  fields  of  study  are  discussed. 
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California  Inst,  of  Tech.  Antenna  Lab. .  Pasadena. 

ELECTROMAGNETIC  SURFACE- WAVE  PROPAGATION 
ALONG  A  DIELECTRIC  CYLINDER  OF  ELLIPTICAL 
CROSS  SECTION,  by  C.  W.  H.  Yeh.  Jan.  1962,  20 2p. 
Incl.  Ulus,  dtagrs.  able.  refs.  (Technical  rept.  no. 

27)  (AK5SR-1991)  (AF  18(600)1113)  AD  273988 

Unclassified 

Also  published  In  Jour.  AppL  Phys. ,  v.  33:3235-3243, 
^JovTTSKT.'Tfftle  varies) 

The  problem  of  electromagnetic  wave  propagation  along 
a  dielectric  rod  of  elliptical  cross  section  Is  considered. 
The  Held  components  and  the  dispersion  relations  of  the 
principal  modes  ere  obtained.  The  principal  modes  de¬ 
generate  to  modes  of  the  circular  dielectric  rod  as  the 
eccentricity  of  the  elliptical  rod  approaches  zero.  It  Is 
found  that  there  are  2  non- degenerate  principal  modes 
which  possess  no  cut  off  frequencies.  The  boundary  con¬ 
ditions  for  the  eUlptical  rod  cannot  be  satisfied  by  using 
a  single  product  term  consisting  of  a  radial  and  a  periodic 
Maihteu  function  of  a  specific  order  to  describe  the  field 
components  in  the  regions  inside  and  outside  the  rod.  It 
is  believed  that  an  Infinite  series  of  such  product  terms 
must  be  used  to  describe  the  field  components  in  both 
regions.  It  is  show?  thu  the  boundary  conditions  may  be 
fulfilled  If  the  field  components  In  1  of  the  2  regions  are 
represented  by  a  single  product  term  consisting  of  a 
radial  and  a  periodic  Mathteu  function  of  a  specific  order. 
The  field  components  in  the  other  regtor.  are  then  repre¬ 
sented  by  an  Infinite  series  of  such  product  terms,  and 


the  problem  Is  simplified  to  permit  analysis.  The 
propagation  characteristics  of  the  dominant  principal 
modes  are  given  theoretical.;  and  experimentally. 
(Contractor’s  abstract) 
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California  Inst,  of  Tech.  Antenna  Lab. ,  Pasadena. 

A  THEORETICAL  STUDY  OF  THE  SCATTERING 
OF  ELECTROMAGNETIC  IMPULSES  BY  FINITE 
OBSTACLES,  by  W.  P.  Brown,  Jr.  June  1962,  144p. 
Incl.  Ulus.  (Technical  rept.  no.  28)  (AFOSR-3016) 

(AF  18(600)1113)  AD  282745  Unclassified 

A  general  approach  to  the  solution  of  pulse  scattering 
by  finite  obstacles  Is  formulated  which  features  the 
identification  and  separate  treatment  of  the  Individual 
terms  In  a  wavefront  expansion  of  the  transforms  of  the 
field  rectors.  It  is  demonstrated  that  the  dispersive 
eftect  of  a  finite  conductivity  in  the  scattering  obstacle 
can  be  neglected  for  all  metals  but  that  It  may  be  sig¬ 
nificant  for  poorly  conducting  materials  such  as  dry 
earth.  The  wavefront  technique  is  employed  to  solve 
the  problems  of  the  transmission  of  a  delta  pulse  through 
a  conducting  dielectric  slab  and  the  reflection  and  dif¬ 
fraction  of  a  delta  pulse  from  a  perfectly  conducting 
sphere.  The  transmission  problem  results  provide  a 
convenient  example  of  the  usefulness  of  the  wavefront 
approach.  The  results  for  the  sphere  problem  indicate 
that  the  nature  of  the  waves  observed  at  a  given  spatial 
point  change  in  tlmt.  It  is  shown  that  the  penumbra 
and  the  caustic  region  in  the  vicinity  of  the  focal  line 
are  initially  of  aero  extent.  The  rates  of  expansion  of 
these  regions  wtth  Increasing  time  are  obtained  by  a 
consideration  of  the  error  terms  In  the  asymptotic  ex¬ 
pansions  of  the  fields.  The  temporal  behavior  of  the 
near  and  far  field  zones  Is  obtained  in  a  similar  manner. 
(Contractor's  abstract) 
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[STUDIES  OF  ANTENNAS,  PLASMAS,  AND  NON¬ 
UNEAR  COMPONENTS]  by  C.  H.  Papas.  Final  review 
rept  Oct.  1962,  lip.  (AFOSR-4604)  (AF  18(600)1113) 

Unclassified 

The  work  performed  during  the  7  yr  tenure  of  this 
contract  is  reviewed.  In  large  measure  the  research 
was  of  a  theoretical  nature,  consisting  of  the  application 
of  Maxwell's  field  equations  to  a  variety  of  problems 
arising  from:  antenna  theory,  scattering  theory,  elec¬ 
tromagnetic  fluctuation  theory,  plasma  theory,  and  the 
theory  of  wave  propagation  tn  tnhomogereous,  aniso¬ 
tropic  dispersive  media.  A  total  of  22  technical  reports 
have  resulted  from  this  research  in  addition  to  journal 
articles. 
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DOPPLER  EFFECTS  IN  INHOMOGENEOUS 
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ANISOTROPIC  IONIZED  GASES,  by  K.  S.  H.  Lee  and 
C.  H  Papas.  [1962]  22p.  Incl.  diagrs.  (AFOSR-J1543) 
(AFAPOSR-63-70)  Unclassified 

Also  published  In  Jour.  Math,  and  Phys. ,  v.  42:  189- 
f5§.  Sept  19®. 

A  general  formula  'or  the  Doppler  effect  in  an  inhomoge¬ 
neous  anisotropic  medium  is  derived  from  field-  thro- 
retic  considerations.  The  anisotropy  of  the  medium  is 
assumed  to  be  caused  by  a  magnetostatic  field  as  in  the 
ionosphere.  The  formula  is  applied  first  to  the  case 
where  the  medium  is  Isotropic  (aero  magnetostatic  field) 
and  plane  stratified  in  the  direction  of  propagation,  and 
then  to  the  more  general  case  where  the  medium  is 
anisotropic  (non- zero  magnetostatic  field)  and  plane 
stratified  in  the  direction  of  propagation.  The  source  of 
radiation  ts  assumed  to  be  stationary  with  respect  to 
the  medium. 
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California  Inst,  of  Tech.  [Dept  of  Electrical 
Engineering]  Pasadena. 

SUMMARY  OF  RESEARCH.  1.  VLF  PROPAGATION 
STUDIES,  n.  LASER  STUDIES.  Final  rept.  Mar.  31, 
1962.  7p.  incl,  refs.  (AFOSR-2951)  (AF  18(600)1552) 
AD  411862'  Unclassified 

Early  work  was  concerned  with  the  development  of  the 
theory  of  an  unusual  VLF  antenna  utilizing  an  existing 
power  line  as  the  radiating  element.  The  system  was 
operated  successfully  at  8. 4  kc.  Many  24  hr  runs  were 
completed  and  the  day- night  differences  in  the  propaga¬ 
tion  mechanism  were  studied.  A  detailed  analysis  of  the 
operation  of  the  antenna  system,  including  the  use  of  a 
computer  was  completed.  A  major  effort  was  undertaken 
to  attempt  to  create  round  trip  artificial  whtstler  echoes 
urlng  this  transmitter  as  a  source.  When  no  delayed 
edives  resulted,  the  VLF  phase  of  the  project  was 
dropped  tn  favor  of  work  on  lasers.  The  research  on 
lasers  has  encompassed  3  main  studies  mode  structure 
and  radiation  patterns,  the  mercury- zinc  gaseous  laser, 
and  interactions  of  high  Intensity  beams  of  electromag¬ 
netic  radiation  with  matter.. 
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California  Inst,  of  Tech.  [Dept,  of  Electrical 
Engineering]  Pasadena. 

DISPERSION  OF  EYDHDMAGNETIC  WAVES  (Abstract), 
by  R  W.  Gould.  [1962]  [Ijp.  (AF  49(638)820] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc, ,  Texas 
U.,  Austin,  Feb.  23-24,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7:- 
1457~Febri3,  1962. 

The  dispersion  of  waves  generated  by  a  current- carrying 
loop  in  a  hydro  magnet;  c  waveguide  has  been  studied. 
Attention  ts  focused  on  the  compressional  waves  (as 
opposed  to  the  transverse  Alfven  waves)  which  exhibit  a 


low-  frequency  cutoff  and  ong  dispersion.  The  im¬ 
pulse  response  has  been  obtained  as  well  as  the  response 
to  n  damped  sinusoid;  1  driving  current.  The  received 
wav*'  trains  exhibit  a  behavior  Similar  to  that  discussed 
in  the  classic  treatment  by  Sommerfeld  aad  Brillouto  of 
optica*  dispersion.  The  problem  of  measuring  phase 
velocity  with  sit  usoidal  wave  trains  of  finite  duration 
and  with  pulses  will  be  discussed. 
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California  Inst,  of  Tech.  [Dept,  of  Electrical 
Engineering]  Pasadena. 

EXPERIMENTAL  OBSERVATIONS  OF  COMPRESSIONAL 
HYDRO  MAGNETIC  WAVES  (Abstract),  by  D.  G. 

Swanson  and  R.  W.  Gould.  [1962]  [ijp.  [AF  49(638)820] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Atlantic 
City,  N.  J.,  Nov.  28-Dec.  1,  1962. 

Published  tn  Bull.  Amer.  Phys.  Soc.,  Series  IL  v.  8: 
152,  Feb.  28,  1963. 

Observations  have  been  made  of  the  compressional 
hydro  magnetic  wav  in  a  Wilcox-  type  hydrogen  plasmr- 
fllled  waveguide.  The  Impulse  response  of  the  stsK  ffi 
has  been  measured  by  using  a  50- nsec  current  pulse 
through  a  loop  Immersed  tn  the  plasma  and  by  detect*  n 
the  signal  20  and  40  cm  away  with  magnetic  probes.  The 
Fourier  transforms  of  the  resulting  oscillograms  lead  to 
a  dispersion  relation  that  has  been  compared  with  a 
theoretical  dispersion  relation.  The  measured  waveguide 
cutoff  frequency  («  i  has  been  observed  to  lie  consist' 

ently  lower  than  the  expected  value  by  as  much  as  a  fac¬ 
tor  of  2.  The  variation  of  this  error  with  pressure  sug¬ 
gests  the  presence  of  impurities.  TMs  hypothesis  is 
consistent  with  our  measurements  on  the  torsional  wave 
that  give  the  same  result  for  the  Alfven  speed  as  ts  de¬ 
rived  from  u'q.  The  linear  dependence  of  u-q  upon  the 

magnetic  field  has  been  verified.  Theoretical  considera¬ 
tions,  including  effects  such  as  nor.untforu  density, 
modified  boundary  condition  at  the  wall.  Hal!  :erm  In 
Ohm’s  Law,  generally  lead  to  a  higher  cutofl  frequency, 
and,  therefore,  do  not  seem  to  explain  our  result. 
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AMES  TESTS  ON  THE  FLUTTER  OF  CYLINDRICAL 
SHELLS,  by  R.  O.  Stearman,  M.  H.  Lock,  and  Y,  C. 
Fung.  Dec.  1962  [59jp.  incl.  Ulus,  diagrs.  tables,  refs. 
(Aeroelasticitv  and  Structural  Dynamics  rept.  no,  SM  62- 
37)  (APOSR-4727)  (AF  AfDSR- 62-374)  Unclassified 

Two  series  of  experiments  on  the  flutter  of  thin- walled 
circular  cylinders  were  performed  at  the  Ames  Unitary 
Plan  Wind  Tunnel.  In  the  first  series,  although  the 
model  had  a  radius- to- thickness  ratio  of  1333,  and  was 
designed  to  flutter  according  to  all  published  theories 
based  on  potential  flow,  no  flutter  occurred  except  tn 
the  vicinity  of  buckling  conditions.  In  the  second  series. 
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model*  having  radius- to- thickness  ratio*  1951  and  2500 
•ere  tested,  and  flutter  was  observed.  This  paper  de¬ 
scribes  the  experimental  results  and  their  Interpreta¬ 
tions.  (Contractor's  abstract) 
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FORMULAS  FOR  THn  DETERMINATION  OF  THE 
MATERIAL  DAMPING  OF  A  CYLINDRICAL  SHELL  BY 
A  DECAYING  FREE  VIBRATION.  APPENDIX:  APPROX¬ 
IMATION  FORMULAS  FOR  BESSEL-  AND  HANEEL- 
FUNCTIONS,  by  H.  Krumhaar.  June  1932,  47p.  incl. 
dlagr.  refs.  (Aeroe  las  ti  city  and  Structural  Dynamics 
rept.  no.  SM  62-31)  (AFOSR-2S95)  (AF  49(638)220! 

AD  610436  Unclassified 

Formulas  are  given  to  determine  the  structural  damping 
of  a  thin  cylindrical  shell  by  a  decaying  free  vibration  in 
still  air.  The  material  damping  is  assumed  to  be  of  the 
viscous  type.  To  >.  count  for  the  elastic  forces  the 
linear!.  J  Timoshenko  equations  and  Reissner’s  shallow 
shell  equations  were  used.  To  account  for  the  acoustic 
oressure  due  to  the  surrounding  air  the  acoustic  pressure 
derived  for  a  vibrating  cylindrical  shell  of  infinite  length 
was  t  mploved.  The  trapezoidal  rule  is  applied  to  the 
integral  representations  of  Bessel  and  Hankel  functions. 
In  this  way  approximation  formulas  for  these  functions 
are  obtained,  (Contractor's  abstract) 
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EXPERIMENTS  ON  THE  FLUTTER  OF  FLAT  AND 
SLIGHTLY  CLHVED  PANELS  AT  MACH  NUMBER  2.81, 
by  W.  J.  Anderson.  June  1962,  72p.  incl  Ulus,  diagrs. 
tables,  refs.  (Aeroelasticlty  and  Structural  Dynamics 
rept.  no.  SM  62-34!  (APOSR-2996!  (AF  48(638)220) 

AD  4H'37S  Unclassified 

The  series  of  panel  nutter  tests  were  carried  out  in  the 
Jet  Propulsion  Laboratory's  12  in.  supersonic  wind 
tunnel,  rial  and  slightly  curved  panels  were  tested  at 
Mach  number  2.81  The  flat,  rectangular  panels  were 
designed  to  study  2- dimensional  flutter.  They  were 
clamped  at  front  and  rear  with  free  sides  whtch  extended 
into  the  boundary  layer  at  the  sides  of  the  tunnel.  These 
panels  flutter  in  a  2-dlnienslona!  mode  which  occurred 
at  a  thickness  ratio  approx  151-  different  from  the  pre- 
dic lions  of  existing  theory.  One  of  the  panels  exhibited 
a  3-dlmensional  "rooting"  flutter  whtch  has  not  been 
observed  or  discussed  before.  A  theory  is  developed 
for  this  type  of  flutter.  The  slightly  curved  panels  were 
shallow  circular  cylindrical  shells  with  the  generators 
perpendicular  to  the  flow  direction.  These  panels  were 
all  of  aspect  ratio  one.  It  war  found  that  the  effect  of 
curvature  was  destabliztng  and  that  the  effect  of  internal 
pressurization  was  stabilizing.  (Contractor's  abstract) 
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FLUTTER  OF  A  RING  OF  PANELS,  by  R.  O.  Stearman. 
July  1962,  59p.  Incl.  diagrs.  tables,  refs.  (Aeroelas- 
ttcttv  and  Structural  Dynamics  rept.  no.  SM  62-35) 
(AFOSR-3121)  (A F  49(638)220)  AD  610437 

Unclassified 

A  theoretical  investigation  was  mace  on  the  flutter  of  a 
grid  of  panels  in  a  supersonic  flow.  Hie  problem  Is 
formulated  by  considering  this  structure  as  a  limiting 
case  of  a  more  general  configuration  composed  of  a 
ring  of  panels  (t.  e. ,  an  axially  stiffened  cylindrical 
shell)  whose  outer  surface  is  exposed  to  a  supersonic 
flow  parallel  to  its  axis.  It  is  shown  that  the  flutter 
analysis  of  this  more  general  configuration  can  be  re¬ 
duced  to  the  analysis  of  an  'equivalent'  single  panel 
using  the  dreulant  matrix  idea.  The  reduction  proce¬ 
dure,  applicable  to  most  cyclic  configurations,  allows 
for  all  types  of  inter- element  (panel)  coupling  and  is 
subject  to  the  sole  restriction  that  the  dynamic  phe¬ 
nomenon  be  satisfactorily  described  by  linear  theory. 
(Contractor’s  abstract) 


221 

California  Inst,  of  Tech.  [Guggenheim  Aeronautical  Lab. 
Pasadena. 

ON  CORRUGATION-STIFFENED  PANELS,  by  Y.  C. 

Fung.  June  1962.  28p.  me!.  diagrs.  iAeroelastIctty 
and  Structural  Dynamics  rept.  no.  SM  <  2-33:  (APOSR- 
31221  (AF  49(638)220!  AD  429770  Unclassified 

A  corrugation- stiffened  panel  consists  of  a  flat  plate 
and  a  cylindrtcally  corrugated  plate  welded  together 
along  lines  of  contact.  Such  a  panel  appears  on  air- 
and  space-craft  mainly  for  its  thermal-stress  relieving 
characteristics.  In  some  current  publications  such  a 
plate  is  treated  as  an  orthotropic  plate.  It  is  pointed 
out  that  the  ordinary  plate  theory  cannot  be  applied  to 
the  corrugation- stiffened  panel,  because  the  basic 

twisting  moment  relation,  M  =  M  becomes  untenable, 
vy  yx 

A  difference- differentia1  "--nation  is  established  here 
for  the  corrugation- stiffened  panel.  In  an  approximation, 
the  difference-  inferential  equation  is  written  as  a 
partial  differential  equation  which  has  the  sa-  <e  form 
as  the  orthotrop'.c  plate  equation.  The  preseni  theory 
tells  how  to  interpret  the  coefficients  as  relauJ  to  the 
plate  geometry.  Some  consequences  nth  rega  -d  to  the 
static  deflection  and  vibration  modes  and  free  i-ncies 
of  corrugation- stiffened  panels  are  discussed.  If  the 
formula  to  correct  the  experimental  envelope  of  super¬ 
sonic  flutter  boundaries  given  by  Kordes.  Tuoviia,  and 
Guy.  is  used  a  somewhat  different  boundary  is  obtained 
but  the  modification  is  not  large.  (Contractor's 
abstract) 
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SOME  NONUNEAR  VIBRATION  AND  RESPONSE 
PROBLEMS  OF  CYLINDRICAL  PANELS  AND  SHELLS, 
by  B.  E.  Cummings.  June  1962,  131p.  lncl.  diagrs. 
table,  refs.  (Aeroelastidty  and  Structural  Dynamics 
rept.  no.  SM  62-32)  (AFOSR-3123)  (AF  49(638)220) 

AD  432757  Unclassified 

Large  amplitude  vibrations  and  forced  responses  of 
curved  panels  and  shells  are  studied  by  the  application 
of  the  shallow  shell  equation.  The  Galerkin  procedure 
is  used  to  reduce  the  nonlinear  partial  differential  equa¬ 
tions  to  ordinary  nonlinear  equations.  Marked  differ¬ 
ences  are  found  between  the  behavior  of  curved  panels 
and  cylindrical  shells.  Relations  for  the  dependence 
of  the  free  vibration  period  on  amplitude  are  given.  A 
2  mode  analysis  of  the  cylindrical  shell  problem  Is  In¬ 
cluded.  The  curved  panel  Is  found  to  exhibit  a  buckling 
phenomenon  for  the  simple  "breathing"  modes.  Shock 
response  methods  are  used  to  predict  dynamic  buckling 
of  the  curved  panel  and  the  predictions  are  verified  by 
numerical  integration.  The  cylindrical  shell  vibrations 
and  responses  are  found  to  be  governed  by  Buffing's 
equation  and  certain  of  the  well-known  properties  of 
Duffing's  equation  are  applied  to  the  cylindrical  shell 
dynamics.  The  2  mode  analysis  ol  the  cylindrical  shell 
Is  shown  to  exhibit  weak  coupling,  allowing  the  separate 
excitation  of  the  coupled  modes.  Some  numerical  re¬ 
sults  are  given.  (Contractor's  abstract) 
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A  NOTE  ON  THE  APPLICATION  OF  '."-E  QUASI- 
STEADY  SUPERSONIC- FLOW  THEORY  TO  FLUTTER 
ANALYSIS,  by  M.  H.  Lock.  [1962]  [ly.  [AF 
220]  UncbUMified 

Published  in  Jour.  Aerospace  Set. ,  v.  29:  1133,  Sept 
T5S57 - 

Application  of  the  quasi-steady  sigiersonic-flow  theory 
to  the  problem  of  the  flutter  of  2-dimenatonal  panels 
led  to  the  prediction  that  alt  panels  would  flutter  (re¬ 
gardless  of  stiffness)  If  the  flow  Mach  number  was  less 
than  /"5,  whereas  analyses  that  employed  the  complete 
linearized  supersonic- flow  theory  indicated  that  suffi¬ 
ciently  stiff  panels  would  not  flutter  in  this  range..  On 
the  other  hand,  at  Mach  numbers  above  there  was 
good  agreement  between  the  predictions  of  flutter  ana¬ 
lysts  employing  both  aerodynamic  theories.  The  pur¬ 
pose  of  this  notr  is  to  dart:''  this  situation. 
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THE  HYPERSONIC  APPROXIMATION  FOR  THE  SHOCK 
STRUCTURE  OF  A  PERFECT  GAS  WITH  THE 
SUTHERLAND  VISCOSITY  LAW.  by  W.  B.  Bush.  Feb. 
1962,  24p.  Inci.  diagrs.  (AFOSR-2257)  (AF  49(638)- 
476)  AD  275884  Unclassified 


California  Inst,  of  Tech.  [Guggenheim  Aeronautical  Lab.  J 
Pasadena. 

SUPERSONIC  FLUTTER  OF  TWO-DIMENSIONAL  FIAT 
PANELS:  AN  EXPERIMENTAL  EVALUATION  OF  THE 
THEORV.  by  M.  H.  Lock.  [1962]  t'7;p.  iacl.  diagrs. 
iAPOSR-5271)  ,'AF  49(638)220'  AD  414799 

Unclassified 

Als  i  published  in  Proc.  Fourth  U.  S.  NatT.  Congress 
Appl.  Mech.  ,■  California  U_.  Berkeley  (June  18-21, 

1SC2  .  New  York,  Amer.  Soc.  Mech.  Engineers,  v,  2: 
1351-1357,  1962. 

A r.  experimental  evaluation  of  the  theory  of  supersonic 
(Suite-  of  2- dimensional  flat  panels  was  undertaken.  Ex¬ 
perimental  flutter  boundaries  were  obtained  between 
M'.cb  numbers  1. 15  and  1.5  and  a  detailed  comparison 
f  theory  and  experiment  carried  out.  Agreement  be¬ 
tween  the  theoretical  and  experimental  flutter  boundaries 
is  poor  in  the  lower  supersonic  Mach  number  range  but 
improves  at  the  higher  Mach  numbers.  The  theory 
appears  to  be  overconservative  for  the  prediction  of 
flutter  boundaries  at  the  lower  supersonic  Mach  numbers. 
A  possible  cause  of  this  inadequacy  of  the  theory  Is 
discussed. 


The  classical  Nailer- Stokes  treatment  of  the  shock 
wave  structure  Is  investigated  for  a  perfect  gas  with 
constant  specific  heats.  The  viscosity  of  the  gas  Is 
prescribed  according  to  the  Sutherland  law.  The 
Prandtl  number  is  3  '4.  The  limiting  forms  of  the  solu¬ 
tion  as  the  upstream  flow  Mach  number  approaches 
infinity,  with  all  other  parameters  held  fixed,  are 
studied.  Two  distinct  asymptotic  series,  as  Mj  -  • , 


are  founts  iur  the  portions  of  the  shock  adjacent  to  the 
uniform  region:.  upstream  and  downstream  of  the  shock 
and  these  eipa-iSlons  are  matched  in  an  intermediate 
region  of  common  validity.  The  leading  terms  of  a 
uniformly  valid  expansion  are  obtained  by  combining 
elements  from  both  expansions.  Special  attention  is 
given  to  the  entropy  and  the  entropy  production  rate  in 
the  shock  wave.,  The  effective  thickness  x  of  the  shock 
is  found  and  the  Reynolds  number  based  on  this  effective 

PjUjX* 

thickness  is  shown  to  be:  Re  .  * - M, 

shock  u_  1 


as  M  -  - .  It  is  also  shown  that  if  the  viscosity  law  is 

generalized  top  =  T*5,  then  Re  ■ —  as  M.  -*. 

(Contractor's  abstract)  shock  1  1 
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California  Inal,  of  Tech.  Guggenheim  Aeronautical  Lab. , 

Pasadena. 

SLENDER  WINGS  AT  HIGH  ANGLES  OF  ATTACK  IN 
HYPERSONIC  FLOWS,  by  3.  D.  Cole  and  J.  J.  Brat  nerd. 
(1961)  {22 jp.  inei.  Ulus,  diagrs.  tables.  (AFOSR-J907) 
(AF  49(638)476)  Unclassified 

Presented  at  ARE  tntemat'l.  Hypersonic  Conf. , 
Cambridge,  Mass.,  Aug.  16-18,  1961. 

AlsopiAltsbed  inProg.  in  Astronaut,  and  Rocketry, 

For  abstract  see  item  no.  1S5,  Vol.  V. 
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LIFT  OF  SLENDER  DELTA  WINGS  ACCORDING  TO 
NEWTONIAN  THEORY,  by  A-  F.  Messiter.  (1962] 

(9}p.  incl.  diagra.  refs.  (AF  49(638)476)  AD  413121 

Unclassified 

Published  in  AIAA  Jour. ,  v.  1:794-802,  Apr.  1963. 

An  approximate  system  of  equations  is  derived  to  de¬ 
scribe  the  lnvtscid  flow  past  a  flat  slender  sing  at  angle 
of  attack,  in  the  limit  y  -  1  and  M_sli»  -  *  The  aspect 

ratio  is  required  to  approach  aero  at  the  same  rate  as 
the  Mach  angle  in  the  flow  behind  the  shock  wave.  Only 
*  single  parameter  appears  In  the  resulting  equations, 
and  a  similarity  law  therefore  can  be  written  expressing 
a  correction  to  the  Newtonian  normal- force  coefficient. 
For  the  delta  wtng,  a  correlation  of  experimental  data 
according  to  the  similarity  law  is  shown,  and  the  first 
terms  of  the  solution  are  derived  under  the  assumption 
that  the  similarity  parameter  is  small  (vertex  angle 
much  smaller  than  Mach  angle),.  (Contractor's  abstract) 
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THE  EFFECT  OF  HEAT  TRANSFER  ON  SEPARATION 
OF  LAMINAR  COMPRESSIBLE  BOUNDARY  LAYERS, 
by  S.  B.  Savage.  June  1,  1962,  43p.  Incl.  diagra. 
tables,  refs.  (Technical  rept.  no.  2)  (AFOSR-2946) 
(AF  49(638)916)  AD  277354  Unclassified 

Thai's  Integral  method  (Jour.  Aeronaut.  Set. ,  v,  21; 
487-504,  1954)  is  extended  to  treat  laminar  2- dimen¬ 
sional  compressible  boundary  layers  with  heat  transfer 
and  arbitrary  pressure  gradient  for  both  attached  and 
separated  flows.  A  carefully  chosen  one-parameter 
family  for  the  velocity  profiles  and  a  universal  stagna¬ 
tion  enthalpy  profile  are  assumed  for  at  ached  Hows. 
The  accuracy  of  the  method  Is  examined  by  comparing 
the  results  with  several  exact  nmnertca1  solutions  and 
satisfactory  agreement  is  obtained,  ror  separated 
flows  one-parameter  families  e  assumed  for  both  the 


velocity  and  stagnation  enthalpy  profiles.  In  this  case 
the  accuracy  of  the  method  it  poor;  however,  sugges¬ 
tions  are  made  as  to  bow  it  might  be  improved  within 
the  present  framework.  (Contractor's  abstract) 
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STABILITY  OF  THE  COMPRESSIBLE  LAMINAR 
BOUNDARY  LAYER,  by  L.  Lees  and  E.  Reahotko. 

1961]  [36]p.  Incl.  diagra.  table,  refs.  (APOSR-3208) 
AF  AFOSR-62-29]  Unclassified 

Also  published  in  Jour.  Fluid  Mech. ,  v.  12:  555-590, 
Xpr.  rsij: 

The  present  study  of  the  stability  of  the  compressible 
laminar  boundary  layer  shows  that,  although  the  baste 
stability  mechanisms  are  the  same  as  for  incompressi¬ 
ble  flow,  the  relative  importance  of  the  various  mecha¬ 
nisms  changes  considerably  with  Mach  number.  Instead 
cf  being  nearly  constant  across  the  boundary  layer,  the 
amplitude  of  lnvtscid  pressure  fluctuations  decreases 
markedly  with  distance  from  the  plate  surface  at  Mach 
numbers  greater  than  3.  Because  of  this  behavior  the 
rate  of  absorption  (or  production)  of  disturbance  energy 
near  the  critical  layer  ts  greatly  reduced,  as  compared 
with  subsonic  or  slightly  supersonic  flows.  At  Mach 
numbers  less  than  about  2,  dissipation  effects  are 
minor,  but  they  become  extremely  important  at  high 
Mach  numbers.  The  minimum  critical  Reynolds  number 
for  an  insulated  flat  plate  boundary  layer  decreases 
with  increasing  Mach  number  in  the  ran^e  0  '  M(  <  3. 

Since  the  wave- number  varies  like  1/MC  when  Me  **  1, 
the  minimum  critical  Reynolds  number  is  likely  to 
tncrease  sharply  at  hypersonic  speeds.  Numerical 
examples  illustrating  the  effects  of  compressibility, 
including  neutral  stability  characteristics,  are  obtained. 
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California  Inst,  of  Tech.  [Guggenheim  Aeronautical  Lab.  ] 
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MATCHED- CONIC  APPROXIMATION  TO  THE  TWO 
FIXED  FORCE- CENTER  PROBLEM,  by  P.  A. 
Lagerstrom  and  J.  Kevorkian.  [1962]  [9]p.  (APOSR- 
J801)  (In  cooperation  with  Douglas  Aircraft  Co. ,  Inc. , 
Santa  Monica,  Calif.)  (AF  AFOSR-62-256)  AD  4)3865 

Unclassified 

Presented  at  Seventeenth  annual  meeting  of  the  Arner. 
Rocket  Soc. ,  Los  Angeles,  Calif. ,  Nov.  13,  1962. 

Also  published  In  Astronom,  Jour. ,  v.,  68:  84-92,  Mar. 

T55T - 

Planar  motion  of  a  particle  of  negligib.e  mass  from  the 
neighborhood  of  a  gravitational  center  (the  "earth"  )  of 
mass  1— is  to  the  neighborhood  of  a  second  center  (the 
moon)  of  mass  u  is  studied  by  asymptotic  methods  for 
the  case  n  «  1,  Hie  calculations  are  carried  out  for 
the  esse  of  2  fixed  centers.  It  is  pointed  cut,  however. 
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that  the  meCiods  used  are  also  applicable  to  the  case  of 
the  2  centers  rotating  around  their  center  of  mass,  that 
is,  to  the  limiting  case  of  the  restricted  3-body  problem 
for  which  the  second  mass  ‘  s  much  smaller  than  the 
first.  A  uniformly  valid  solution  describing  the  passage 
from  the  earth  o  the  moon  and  the  motion  In  the  neigh¬ 
borhood  of  the  -noon  is  obtained.  Each  part  of  the 
motion  is  in  the  first  approximation  a  Keplerian  conic 
relative  to  the  earth  and  moon,  respectively.  However, 
these  cooler  cannot  be  matched  directly:  In  order  to 
determine  the  second  part,  as  well  as  the  subsequent 
motion,  it  is  necessary  to  compute  a  correction  of  order 
K  to  the  first  part.  This  statement  is  equally  true  for  the 
restricted  3-body  problem.  (Contractor's  abstract) 
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;Califo"nla  Inst.  of  Tech.  Guggenheim  Aeronautical  Lab. , 
Paoadenaj 

THE  TWO  VARIABLE  EXPANSION  PROCEDURE  FOR 
THE  APPROXIMATE  9CLU7ION  OF  CERTAIN  NON¬ 
LINEAR  DIFFERENTIAL  EQUATIONS.  by  J.  Kevorkian. 
Dec,  !3.  1962,  114p.  inch  diagrs.  refs.  (Rept.  no. 

SM  12620)  (In  cooperation  with  Douglas  Aircraft  Co. , 
Inc.,  Santa  Monica,  Calif.)  (AF APOSR-62-255) 

AD  426822;  AD  437675  Unclassified' 

Presented  at  1962  Summer  Inst.  In  Dynamical  Astronomy, 
Yale  U. ,  New  Haven,  Conn. 

A  method  is  presented  for  deriving  the  asymptotic  repre¬ 
sentation  vaild  for  large  times  for  the  motion  of  a  parti¬ 
cle  under  the  influence  of  a  predominantly  linear  restor¬ 
ing  force  and  small  nonlinear  perturbations.  It  Is  shown 
that  such  an  asymptotic  representation  must  be  a  function 
of  two  time  variables,  tn  order  to  depict  the  behavior  of 
the  solution.  The  basic  ideas  are  explained  by  the  liberal 
use  of  simple  examples,  and  the  method  Is  also  applied 
to  two  Idealized  problems  tn  celestial  mechanics. 
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California  Inst  of  Tech.  Guggenheim  Jet  Propulsion 
Certer,  Pasadena. 

MICROWAVE  PHOBING  OF  IONIZED  GAS  FLOWS,  by 
R.  G  Jahn.  Feb.  1962  {32Jp.  tncl.  diagrs.  refs. 
(Technical  note  no.  5)  (APOSR-2334)  (AF  49(638)758) 
AD  272789  Unclassified 

Also  published  in  Phys.  Fluids,  v.  5  :  678-686,  June 
T5(2‘. 

The  measurement  of  free  electron  densities  and  collision 
frequencies  in  ionized  gas  flows  by  a  probing  transverse 
niii-rowave  beam  is  described.  Interpretation  of  the  ob- 
setved  reflection  and  transmission  coefficients  and  their 
phases  is  developed  on  the  basis  of  an  idealized  plane 
wave-p.’ane  slab  model,  for  which  typical  results  are 
display-id.  Application  of  the  derice  and  technique  to 
the  bullil-up  of  ionization  behind  a  strong  shock  In  argon 
is  mtllned.  Effects  of  various  departures  of  the  micro- 
wave  radiation  patterns  and  flow  configurations  from  the 
stab  assumptions  are  discussed  and  examples  evaluated. 
(Contractor's  abstract) 
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California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena 

RADIATIVE  TRANSFER  STUDIES  AND  OPACITY 
CALCULATIONS  TOR  HEATED  GASES,  by  S.  S.  Penner 
and  R.  W.  Patch.  Jan.  1962,  42p.  tncl.  diagrs.  refs. 
(Technical  rept.  no.  6)  (AP0SR-1901)  (AF  49(638)884) 
AD  271787  Unclassified 

Also  published  in  High  Temperatures  tn  Ae-.onauncs; 
¥roc.  Symposium  held  in  Turin  to  celebrate  the  50th 
anniversary  of  the  Laboratono  di  Aeronautica, 
Politecnleo  di  Torino  (Italy)  (Sept.  10-12,  1962),  ed. 
bv  C.  Ferrari,  Milano,  Tamburtni  Edi tore,  1964, 
p„  211-238. 

Representative  radiative  transfer  studies  and  rerent 
developments  tn  opacity  calculations  for  heated  gases 
are  outlined.  The  following  topics  are  treated:  the 
formulation  of  radiative  transfer  problems;  the  definition 
of  opacities  and  radiation  free  paths  for  the  important 
limiting  cases  of  a  transparent  gas  and  an  opaque  gas; 
the  reformulation  of  the  conservation  equations  with 
proper  allowance  for  radiative  energy  transport: 
selected  calculations  of  spectral  absorption  coefficients 
in  molecular  systems;  and  continuum  radiation  in 
plasmas  containing  poly-electronic,  partially  or  com¬ 
pletely  ionized  atoms. 
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California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

SIMILARITY  PARAMETERS  FOR  REACTING,  MULTI¬ 
COMPONENT  GAS  MIXTURES  WITH  RADLAT  VE 
ENERGY  TRANSFER,  by  S.  S.  Pen..er,  M.  Thomas, 
and  G.  Adomeit.  [1962]  12p.  incl.  dlagr.  [Technical 
rept.  no.  7]  (APOSR-2578)  (AF  49(638)984) 

AD  276279  Unclassified 

The  similarity  groups  for  multicomponent,  reacting  gas 
mixtures  with  rsdlat.ve  energy  transport  are  Identified 
for  a  number  of  special  cases  that  are  of  practical 
interest.  The  results  are  used  to  draw  conclusions 
concerning  the  feasibility  for  scaling  the  radiative 
properties  of  reaettng  gas  mixtures.  It  has  been  con¬ 
cluded  that  significant  model  testing  of  the  radiative 
properties  of  reacting  gas  flows  Is  possible  for  those 
cases  In  which  radiant  energy  emission  does  not  produce 
significant  perturbations  In  the  flow  field  (e.  g. ,  trans¬ 
parent  gases)  provided  we  are  satisfied  tn  scaling  the 
radiative  properties  per  unit  area  of  reacting  mixture. 
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(California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena] 

RESEARCH  ON  ABSOLUTE  INTENSITY  MEASURE¬ 
MENTS  AND  GAS  EMISSTVITIES  AT  ELEVATED  TEM¬ 
PERATURES  AND  PRESSURES,  bv  S.  S.  Penner. 

Final  rept,  [1962]  2p.  (AFOSR-4403)  (AF  49(638)984) 

Unclassified 
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Most  of  the  experimental  and  theoretical  studies  per¬ 
formed  under  this  contract  have  been  described  in  con¬ 
tract  reports  and  have  been  published,  or  will  be  pub¬ 
lished,  in  the  open  literature.  A  list  of  14  completed 
studies  is  given  in  addition  to  a  brief  notation  concerning 
work  in  progress. 
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California  Inst,  of  Tech.  (Guggenheim  Jet  Propulsion 
Center)  Pasadena. 

APPROXIMATE  SPECTRAL  ABSORPTION  COEFFI¬ 
CIENT  CALCULATIONS  FOP.  ELECTRONIC  BAND  SYS¬ 
TEMS  BELONGING  TO  DIATOMIC  MOLECULES,  by 
R.  W.  Patch,  W.  L,  Shackleford,  and  S.  S.  Penne*-. 
[1961]  [9)p.  (AFOSR-4919)  (AF  49(638)984) 

AD  414925  Unclassified 

Also  published  in  Jour.  Quant.  Spectros.  and  Radiative 
Transfer,  v.  2:  463-271,  July  Sept.  1962. 

For  abstract  see  item  no.  169,  Vol.  V, 
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California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

TEMPERATURE  MEASUREMENTS  ON  THE  OH2^  -2II 
BAND  SYSTEM  FOR  A  TRANSPARENT  GAS  IN  A 
SHOCK  TUBE,  by  R.  Watson.  [1962)  [3)p.  tnct.  dlagrs. 
(APOSR- J96)  (Sponsored  Jointly  by  (Air  Force  Office  of 
Scientific  Research  under  AF  49(638)964!  and  Office  of 
Naval  Research)  AD  400061  Unclassified 

Also  published  In  Jour.  Quant.  Spectros.  and  Radiative 
Transfer,  V.TT301-303,  July  Sept.  1962. 

Calculations  were  made  of  the  ratio  of  Intensities  of  2 
general  fractions  (such  as  are  intercepted  by  2  slits) 
of  the  OH  (0, 0)band  as  a  function  of  gas  temperature 
and  positions  of  the  fractions  In  the  band.  Application 
of  the  fractional  band  Intensity  ratios  to  temperature 
measurements  of  radiating  transparent  gases  are 
discussed. 
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California  Inst,  of  Tech.  [Gu^enhelm  Jet  Propulsion 
Center)  Pasadena. 

FURTHER  SHOCK- TUBE  STUDIES  BY  INFRARED 
EMISSION  OF  THE  DECOMPOSITION  OF  AMMONIA,  bv 
T.  A.  Jacobs.  (1962)  (3]p.  tnd.  dlagrs.  (AF  49(638)- 
984)  Unclassified 

Published  tn  Jour.  Phys.  Chem. ,  v.  67:- 665-667,  Mar. 
1963. 

For  abstract  see  Item  no.  108,  Vol.  V. 
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California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

PROCEDURE  FOR  RELIABLE  PREPARATION  OF 
SHOCK  TUBE  TEST  GAS  MIXTURES  CONTAINING 
WATER  VAPOR,  by  R.  Watson.  [1962]  [2 jp.  incl.  dlagr. 
(AF  49(638)984]  Unclassified 

Published  tn  Rev.  Sclent,  instr. ,  v.  33:  1113-1114, 

Oct.  1562. 

Shock  tube  spectroscopic  measurements  of  the  emission, 
absorption,  and  kinetics  of  H^O  and  OH  are  usually  per¬ 
formed  with  test  gas  mixtures  of  water  vapor  diluted  tn 
argon  In  order  to  readily  achieve  high  shocked  gas  tem¬ 
peratures.  In  addition  to  the  uncertainties  of  the  over¬ 
all  concentration  Introduced  by  the  surface  adsorption 
of  the  water  vapor,  concentration  gradients  may  be  set 
up  within  the  shock  tube  so  that  samples  drawn  from  the 
tube  Just  before  firing  may  not  be  representative  of 
that  tn  the  region  of  observation.  A  successful  proce¬ 
dure  for  over  corn' ng  these  difficulties  was  arrived  at 
through  use  of  a  continuous  flushi-g  operator.  This 
system  used  a  r  gulaied  argon  flow,  bubbled  continu¬ 
ously  through  a  series  of  bulbs  containing  degassed 
water.  A  flow  u.eter  monitored  approximate  flow  rates, 
regulation  being  achieved  by  bellow  valves  at  the  Inlet 
of  the  system.  A  cold  trap  prevented  the  water  vapor 
from  contaminating  the  vacuum  pump  oil.  A  small  a’r 
conditioning  unit  recirculating  the  air  within  an  insulated 
enclosure  allowed  controlled  temperatures  cf  t.-25'C 
to  be  maintained.  Analyses  made  at  both  ends  of  the 
shock  tube,  10  min  or  more  after  the  flushing  was  com¬ 
pleted,  showed  that  adsorption  equilibrium  was  attained 
sirxi  the  concentration  was  nnitorm  and  remained  con¬ 
stat'  ai  the  value  calculated  from  the  mixing  supply- 
conditions  . 
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California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

SI  MI  LA  PITY  PARAMETERS  FOR  RADIATIVE 
ENERGY  TRANSFER  IN  ISOTHERMAL  AND  NON- 
ISO  THERMAL  GAS  MIXTURES,  by  S.  S.  Penner.  M. 
Thomas,  and  G.  Adomeit.  Dec.  1962.  45p.  Incl. 
dlagrs.  (Technical  rept,  no.  1)  (AF  AFOSR-63-71' 

AD  407135  Unclassified 

Presented  In  part  at  TABS  TONE  meeting,  San  Diego. 
Calif.,  Jan,  1963. 

The  similarity  groups  for  multicomponent,  reacting  gas 
mixtures  with  radiative  energy  transport  are  derived. 
The  resulting  relations  are  used  to  consider  the  feasi¬ 
bility  of  scaling  for  flow  processes  with  radiative 
energy  transport  under  highly  simplified  conditions. 

The  scaling  parameters  are  derived  for  radiant  energy 
emission  from  lsobaric  and  Isothermal  gases  for  arbi¬ 
trary  opacities  and  various  spectral  line  and  molecular 
band  models.  Scaling  parameters  for  radiant  energy 
emission  from  lsobaric  but  non- Isothermal  systems  are 
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discussed  for  arbitrary  opacities  and  various  spectral 
line  and  molecular  band  models  under  the  restrictions 
mis»osed  on  the  allowed  temperature  profiles  for  dis¬ 
persion  and  Doppler  lines  by  the  Eddington- Barbier 
approximation,  Finally,  the  radlaitve  scaling  properries 
for  representative  temperature  profiles  are  considered 
for  both  collision- broadened  and  Doppler- broadened 
line  profiles  on  the  basis  of  exact  numerical  calculations 
that  were  performed  for  a  rotational  spectral  line  be¬ 
longing  to  a  moleci-lar  vibration- rotation  band.  (Contrao 
tor's  abstract) 


241 


expansion  of  titanium  has  been  Investigated  qp  to  6S0°C. 
Between  room  temperature  and  400 'C  the  expansion  co¬ 
efficients  in  directions  perpendicular  and  parallel  to  the 
c  axis  are  6.41  x  10'°  and  11.18  x  lO'^'C,  reepec- 


ttvely.  For  a  random  poly  crystalline  sample,  the  mean 
expansion  coefficient  is  10.0  x  10  '*C.  (Contractor's 


abstract) 
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California  Inst,  of  Tech.  [Mechanical  Engineering  Lab.  j 
Pasadena. 


California  Inst,  of  Tech.  W.  M.  Keck  Lab.  of  Engineering 
Materials,  Pasadena. 

THE  INFLUENCE  OF  TEMPERATURE  AND  PRE¬ 
FERRED  ORIENTATION  ON  HALT.  COEFFICIENT  AND 
RESISTIVITY  OF  PURE  TITANIUM,  by  L.  C.  Roesch. 
Nov.  1962.  lllp.  Incl.  illus.  dlagrs.  tables,  refs. 

'APOf  R-4001)  (AF  49(638)1034;  AD  289535 

Unclassified 

The  Hal!  coefficient  is  found  to  depend  strongly  on  tem¬ 
perature  and  crystalline  texture.  At  room  temperature 
- 1 1  3 

t:  has  a  value  of  -1.8  x  10  m  coulomb  in  two  speci¬ 
mens,  whereas  in  the  third  it  equals  1.2  x  10' 5 1  m°  - 
coulomb.  Several  factors  including  Impurities,  changes 
in  the  scattering  mechanism,  size  effects,  and  crystallo¬ 
graphic  anisotropy,  which  could  account  for  the  observed 
differences,  are  discussed  and  it  is  proposed  that  crys¬ 
tallographic  orientation  is  the  most  influential  factor, 
r rom  the  measured  data  and  a  phenomenological  theory 
of  the  Hall  effect  developed  in  the  case  of  single  crystals, 
values  of  the  components  of  the  galvanomagnetlc  tensor, 
which  replaces  the  scalar  Hall  coefficient  of  isotropic 
media,  are  calculated  and  discussed  in  connection  with 
a  possible  model  of  the  Fermi  surface  of  titanium. 
Contractor's  abstract) 


A  VACUUM  X-RAY  DIFFRACTOMETER  FOR  HIGH 
TEMPERATURE  STUDIES  AND  AN  INVESTIGATION 
OF  THE  ALLO TROPIC  TRANSFORMATION  OF  TITANI¬ 
UM,  by  R  H,  WiL'etis.  Final  technical  rept.  Dec. 

1961,  I31p.  inch  ulus,  dlagrs.  tables,  refs.  (AFOSR- 
1839)  (AF  18(690)1561)  AD  270632  Unclassified 

A  vacuum  high  temperature  x-ray  diffractometer  was 
constructed  to  study  metals,  sensitive  to  0  and  N  con¬ 
tamination,  up  to  1200  C.  The  factors  whic  i  affect  the 
accuracy  of  the  diffractometer  method  and  the  proper 
choice  of  extrapolation  functions  are  discussed.  It  *s 
shown  that  this  Instrument  can  determine  lattice  pa¬ 
rameters  with  an  accuracy  of  one  part  tn  forty  thousand. 
The  thermal  expansion  of  titanium  was  Investigated  to 
650 'C  and  the  c/a  parameter  ts  found  ‘3  increase 
rapidly  above  400  "C.  This  variation  of  c  a  in  corre¬ 
lated  with  other  properties  of  Ti  to  formulate  a  band 
model.  On  the  basis  of  this  model  It  ts  shown  that  the 
electrons  can  give  an  appreciable  positive  contribution 
to  the  free  energy  as  the  transformation  temperature  Is 
approached  and  tt  is  preposed  that  this  is  the  main  fac¬ 
tor  causing  the  Instability  of  the  low  temperature  modi¬ 
fication  of  Ti.  (Contractor's  abstract' 
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California  Inst,  of  Tech.  [M.  K.  Kecx  Lab.  of  Engineering 
Materials!  Pasadena. 

VACUUM  X-RAY  DIFFRACTOMETER  FOR  HIGH 
TEMPERATURE  STUDIES  OF  METALS  SENSITIVE  TO 
CONTAMINATION  BY  OXYGEN  AND  NITROGEN,  by  R. 

H.  Wiilens.  [  1 962 j  [8]p.  incl.  tUus.  dlagrs.  table,  refs. 
[AF  '(638)1034]  Unclassified 

Published  in  Rev.  Sclent.  Instr. ,  v.  33  1069-1076. 

Oct.  .'J62. 

An  x-  ray  diffractometer  operating  tn  vacuum  has  been 
designed  and  constructed  to  study  metals  sensitive  to 
oxvpen  and  nitrogen  contamination  at  elevated  tempera¬ 
ture.  The  i-strument  operates  In  a  vacuum  of  2  x  10’6 
mm  Hg  In  which  the  partial  pressure  of  oxygen  and  nitro¬ 
gen  is  several  orders  of  magnitude  lower  than  the  total 
pressure.  The  specimen  is  heated  by  radiation  from  a 
resl  stand  -type  furnace  to  1200  !C.  With  'his  Instru¬ 
ment  it  is  possible  to  obtain  lattice  parameters  which 
are  accurate  to  one  part  in  fortv  thousand.  The  thermal 


Callfronia  Inst,  of  Tech.  Palomar  Obser-atory,  Pasadena. 

COMMENTS  CN  MASS- EJECTION  MECHANISMS  IN- 
RED  GIANTS,  by  R.  Weymann.  [1962j  [lllp.  incl.  refs. 
(APOSR-2407)  (In  cooperation  with  Mount  Wilson  Ob¬ 
servatory,  Pasadena,  Calif. )  (AF  49(638)21) 

AD  295858  Unclassified 

Also  published  in  Astrophys.  Jour. .  v.  136:  476-486, 
Sept.lS'Sj. - 

Consideration  of  the  basic  energy  and  momentum  re¬ 
quirements,  together  with  the  results  of  observations 
of  tne  circumstelizr  lines  ln<*  Ori,  seems  to  demand 
an  extensive  hot  region  surrounding  the  star,  if  purely 
hydrodynarotc  processes  are  to  explain  the  mass  ejec¬ 
tion.  The  amount  of  Balmer  emissions  which  might  be 
expected  from  such  a  hot  region  is  discussed,  as  is  the 
emission  in  the  ultraviolet  lines  of  C  TV  at  1550A.  At 

temperatures  tn  excess  of  105  degrees  nearly  all  the 
power  must  be  dissipated  as  radiation,  since  there  ts 
little  residual  thermal  or  kinetic  energy  In  the  matter 
great  distances  from  the  star.  Therefore,  one  has  the 
problem  of  disposing  of  radiation  losses  of  i  magnitude 
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greater  than  those  considered  here.  Mechanises  in¬ 
volving  continuous  absorption  of  radiation  are  also  dis¬ 
cussed.  No  core  of  CH  or  CN  Is  visible,  both  well  known 
as  interstellar  lines,  and  whether  molecules  of  grains 
would  form  under  the  conditions  in  the  envelope  is  not 
known.  TO  Insure  sufficient  coupling  between  grains 
and  the  gas,  tt  ts  necessary  for  the  grains  to  be  small 

4 

enough  to  scatter  as  1 A  tn  the  observable  region  of 
the  spectrum  and  tn  the  infrared.  This  would  lead  to 
the  envelope  being  opaque  in  the  far  ultraviolet  and 
then  Is  no  evtdence  of  this.  The  energy  density  for  O. 

C.  Edison's  Lyman-o  mechanism  to  operate  is  such  that 
barium  should  be  completely  doubly  ionized,  in  contra¬ 
diction  to  the  observations.  If  they  are  interpreted  tn 
terms  of  a  single  shell  ot  matter  moving  only  under 
gravity,  rather  than  as  steady  flow,  the  absence  of  any 
observable  change  ir  velocit  ngth  of  the  lines 

would  require  the  matter  to  be  at  such  a  distance  from 
the  star  that  the  envelope  would  be  resolvable  from  the 
star.  No  ejection  mechanism  so  far  proposed  Is  entirely 
satisfactory,  though  the  possibilities  are  far  from  ex¬ 
hausted.  (Contractor's  abstract,  modified) 

245 

California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

PHYSICAL  CONDITIONS  IN  THE  CIRCUMSTELLAR 
ENVELOPE  OF  uOJOONIS,  by  R.  Weytnann.  [1962] 
{22]p.  Incl.  diagrs.  tables,  refs.  (AFOSR-2406) 

(AF  49(638)21)  AD  406807  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  136:  844-865, 

nov.  mi. 

A  curve-of -growth  analysis  of  the  ctrcumstellar  lines  In 
o  Orl  based  on  high- dispersion  spectrograms  is  used  to 
infer  the  physical  conditions  In  the  rtrcumstellar  enve¬ 
lope.  The  number  of  atoms  In  the  line  of  sight  Is  of  the 
22  2 

order  of  1C  •  cm  ,  while  the  ejection  rate  was  estimated 
-6 

<;  be  4  x  10  M©  'yr.  Hydrogen  is  probably  neutral 
and  second  ionization  of  the  metals  probably  unimpor¬ 
tant.  77»e  kinetic  temperature  is  of  the  order  of  1003  CK. 
Except  for  H  and  K,  the  radial  velocities  of  all  the  nea- 
tnj  and  Ionized  lines  are  Identical.  No  detectable  sys¬ 
tematic  change  In  the  velocity  or  strength  of  the  clr- 
cumstetlar  has  occurred  over  the  last  20  yr.  The 
evidence  for  an  extensive  chromospheric  region  sur¬ 
rounding  the  star  ts  discussed.  A  brief  cfiscussion  of 
a  Hercalis  and  a  re-examination  of  the  existence  of  a 
high  degree  of  concentration  of  matter  in  the  envelope 
Into  clumps  Indicate  that  such  concentrations  may  be 
very  slight,  if  they  exist  at  ali.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

STUDIES  OF  THE  PECULIAR  A  STARS.  I.  THE 
OXYGEN- A3CNDANCE  ANOMALY,  byW.  L.  W, 
Barge:!  and  L.  Searle  [1965]  [14jp.  inci.  diagrs. 
tabiea.  refs.  {A. JOSH- 2446)  (In  cooperation  with 
Mount  Wilson  Observatory.  PassderA.  Calif.)  CAF  49- 
(635121)  AD  295859  Unclassified 


Also  published  in  Av  »-ophys.  Jour.,  v.  lie  408-421, 

S^I.'T55JT - 

This  study  investigate"  the  oxygen  weakness  In  peculiar 
A  sura,  bow  it  torrela'es  with  other  spectral  peculiar¬ 
ities,  and  whether  It  is  tn  be  regarded  as  an  abundance 
effect.  Equivalent  rAdths  of  the  infrared  oxygen  blends 
XX  7772-7775  and  -‘.Ms*  have  been  measured  in  30  pecul¬ 
iar  A  stars  and  3  A-  type  norma!  stars.  The  neighboring 
pair  of  Mg  n  lines  at  X  '•'(''I’l  and  X  7886  have  also  l-een 
measured.  Both  the  O  i  and  Mg  fl  lines  are  quL*  "n- 
sensttive  to  temperature  and  electron  pressniv  and  tn 
normal  stars  behave  almost  Identically  In  the  range 
B8-F5.  The  oxygen  lines  are  very  much  weaker  in  acme 
peculiar  stars  than  tn  the  standard  stars;  this  effect  is 
strongly  correlated  with  the  B  -  V  color.  The  Mg  It 
tires  show  no  comparable  trend  The  results  ere  in¬ 
terpreted  as  indicating  abundance  variations  among  tne 
Ap  stars.  Oxygen  ts  deficient  with  respect  to  hydrogen 
by  factors  ranging  from  8  to  more  than  100  in  all  Ap 
stars  of  the  Si-Eu-Cr,  Eu-Cr,  Eu-Cr-Sr,  and  Sr 
classes,  while  in  the  Mn  stars  the  oxygen  abundance  is 
normal.  Assuming  that  they  originated  with  a  normal 
composition,  the  observed  spectra  of  the  oxygen- de¬ 
ficient  Ap  stars  demand  that,  in  general,  O  must  have 
been  transmuted  into  one  or  more  of  the  elements  H, 

He,  C,  N,  He,  and  perhaps  F,  Some  possible  nuclear 

IS 

reactions  (which  must  involve  only  H,  He,  and  G  )  that 
could  be  responsible  for  the  inferred  oxygen  deficiency 
are  discussed.  (Contractor  \\  abstract) 
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California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

RED  GIANTS  WITH  EXTREME  METAL  DEFICIENCIES, 
by  G.  Wallerstein.  J.  L.  Greensteln  and  others.  [1962] 
[24jp.  incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR-2475) 
(AF  49(638)21)  AD  406809  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  137’  280-300, 
Jan.  i96i. 

The  3  field  stars,  HD  122563,  HD  165195,  and 
HD  221170,  similar  to  giants  in  metal-poor  globular 
clusters,  which  have  been  studied,  show  decreases  in 
the  average  metal  hydrogen  ratios  by  factors  of  800, 

500,  and  500,  respectively,  compared  with  the  sun. 

The  abundance  ratios  of  other  elements  to  iron  re¬ 
semble  those  tn  the  sun,  with  important  exceptions. 
Manganese  and  vanadium  are  deficient  with  respect  to 
iron,  by  a  factor  of  3.  In  HD  122563  all  elements 
heavier  than  zinc  are  deficient  compared  with  iron  by  a 
factor  of  50,  yielding  a  total  deficiency  of  about  50, 000 
for  the  heavy  elements.  It  ts  assumed  that  the  elements 
were  synthesized  from  hydrogen  early  In  the  history  of 
our  Galaxy.  These  stars  were  formed  when  the  inter¬ 
stellar  medium  was  almost  entirely  hydrogen,  between 

107  and  10®  yr  after  star  formation  began.  Their 
metallic  constituents  were  formed  and  ejected  from 
massive,  rapidly  evolving  stars  of  extremely  low  metal 
content.  Processing  at  high  temperatures  synthesized 
the  elements  from  sodium  through  nickel  which  are  now 
present  In  all  3  stars.  The  material  that  wert  into 
HD  122563  is  drastically  deficient  in  all  elements 
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produced  by  the  addition  of  neutrons  to  the  iron  peak, 
whereas  light  elements  produced  by  neutron  addition— 
aluminum  and  scandium — exist  in  normal  amounts  or 
are  only  «  lightly  deficient.  It  has  been  interpreted  to 
mean  that  when  a  flux  of  free  neutrons  oecame  available, 
the  progenitors  of  the  light  s-process  elements  were 
present,  bt.t  the  iron  peak  elements  were  rare  or  absent. 
The  europium  in  HD  122363  may  have  been  produced  by 
the  s-process,  a  very  unexpected  result.  The  presence 
of  europium  In  HD  165195,  In  at  least  the  normal  ratio 
to  the  other  elements,  ra'sea  difficulties  concerning 
r-process  nucleosynthesis,  since  type  l  supernovae  of 
small  mass  may  not  have  begun  to  appear  at  the  early 
epoch  when  the  star  was  formed.  (Contractor's 
abstract) 
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California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

THE  INFRARED  Ot  AND  Mgll  LINES  IN  THE  SPECTRA 
OF  THE  METALLIC- UNE  STARS,  by  W.  L.  W. 

Sargent  and  L.  Searle.  {1662j  (dip.  inch  ifiagr.  table, 
refs..  (AFOSR-2476)  (AF  49(638)21)  AD  295860 

Unclassified 

Also  published  In  Astruphys.  Jour. ,  v.  136:  671-674, 
SeptTlsn>2. 

A  recent  study  of  the  Infrared  Of  and  Mgll  lines  in  20 
peculiar  A-tvpe  stars  (see  item  no.  246)  has  revealed 
striking  oxygen- abundance  anomalies  which  are  strongly 
correlated  with  the  type  of  spectral  peculiarity.  The 
'Mn'  stars  have  a  normal  oxygen  abundance,  while  the 
redder  Ap  stars  (the  Eu-Cr  and  the  Sr  stars)  are  oxygen- 
deficient  by  factors  up  to  100.  The  chief  atm  in  this 
note  is  to  point  out  that  Am  and  Ap  stars  of  similar 
colors  and  absolute  magnitudes  behave  very  differently 
».  their  infrared  O/Mg  ratio.  This  lends  support  to  the 
•.lew  that  the  anomalous  weakness  of  the  Ot  lines  in  many 
of  the  Ap  stars  is  not  a  consequence  of  peculiar  atmos- 
;:V  structures  but  Is  due  to  real  abundance  deficiencies 
Chest  stars.  Moreover  these  results  indicate  that 
lie- re  la  little  hcpe  of  explaining  the  spectral  peculiarities 
in  or.tti  he  Am  a. id  Ap  stars  as  being  aspects  of  the 
•at:; i-  phenomenon. 
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California  In.  t.  of  Tech.  Paiomar  Observatory,  Pasade.a. 

A  DETAILED  ANaLYSS  OF  THE  SPECTRUM  OF 
EPSILON  VIRGIN’S,  by  G.  Cayrel  and  R.  Cavrtl. 

;1S62J  }3&r.  Incl.  sSagrs.  tables,  rtfs.  (ATOSR-2750) 
(Ap  49(638)21)  A£  423787  Unclassified 

Also  published  in  Ast-ophy.  ,  v.  337:  *31-465, 

7S7T5,T§&5." 

lanes  in  the  spectral  range  X).  450f'-S7j0A  lave  x-en 
identified  on  tracings  of  the  spectrum  rf  i  Virginia 
'Go  IR'.  Three  plates  had  a  dispersion  of  1  A  mm  and 
5  plates  a  dispersion  of  2. 8  A  mm.  The  equivalent 
widths  ol  1400  lines  have  been  measured.  A  detailed 
analysts  of  the  atmosphere  has  been  perform-. d.  leading 


to  the  values:  T^f  =  4940,'K  *  150v;  log  g  .  2.7  e0.2; 

and  log  A  =  log  A  1,  4  0. 2  (probable  errors).  There  Is 
a  good  agreement  between  the  spectroscopic  gravity  and 
the  value  obtained  from  reasonable  values  of  the  mass 
and  the  ratfius  of  the  star.  The  chemical  composition  of 
the  atmosphere  agrees  with  the  solar  composition  within 
the  probable  error,  except  perhaps  for  Na.  No  systema¬ 
tic  enrichment  in  heavy- element  abundance  can  be  de¬ 
tected  between  the  birth  of  the  sun  and  that  of  (  Virginia 

about  10®  yr  ago.  Higher  accuracy  is  needed  to  reveal 
any  difference  that  might  be  less  than  a  factor  of  2. 
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California  tnst.  of  Tech.  Palomar  Observatory,  Pasadena. 

THE  LUMINOSITIES  AND  COMPOSITIONS  OF  THE 
HIGH  GALACTIC- LATITUDE  SUPERGCANTP  89 
HERCULIS  AND  HD  161796,  by  L.  Searle,  W.  L.  W. 
Sargent,  andj.  Jugalni.  (1962]|}2jp.  incl.  tfiagr. 
tables,  refs.  (AFOSR-3017)  (In  cooperation  with 
Carnegie  Inst,  of  Washington,  D.  C.)  (AF  49(638)21) 

AD  406808  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  13/:  268-279, 
Tam  1963. 

A  spectropbotometrlc  analysis  is  made  of  the  high- 
galactic- latitude  supergiants  HD  161796  (F3  lb)  and 
89  Herculls  (F2  la),  together  with  the  low-latitude 
standard  star  C  Casstopelae  (F0  la).  It  i a  found  that 
all  3  stars  have  normal  abundances  of  ‘in  metals  and 
rare  earths  relative  to  a  Persci.  Spectroscopic  abso¬ 
lute  magnitudes  are  derived  for  Uie  high- latitude  super- 
giants,  using  t  Cas  and  a  Per  as  calibration  sears.  It 
is  concluded  that  both  89  Her  and  HD  161796  could  have 
reached  their  present  heights  above  the  galactic  plane 
In  tiroes  comparable  with  their  estimated  times  of  evo¬ 
lution  from  the  main  sequence  If  they  were  e.ipelled 
from  the  plane  at  the  time  of  their  formation  with  ve¬ 
locities  of  Hie  order  of  100  km  sec.  The  spectroscopic 
data  are  consistent  with  the  suggestion  made  by 
Bonsack  and  Greensteln  (1956)  and  by  Herblg  (1958)  that 
the  high- galactic- latitude  super  giants  are  evolved  "run¬ 
away  stars.  (Contractor's  abstract) 


California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

AN  ANALYSTS  OF  THE  ABSOLUTE  ENERGY  DISTRIBU¬ 
TION  IN  THE  SPECTRUM  OF  SU  DRA COSTS,  by  3.  B. 
Oke,  L.  P.  Giver,  and  L.  Searle.  (1952)  [15]p.  incl. 
dlagrs.  tables,  refs.  (AFOSR-JUi)  fAF  49(638)21, 

AD  40&448  Unclassified 

Also  published  In  Astrophys.  Jour, ,  v.  136-  393-407, 
Sept  1SS3F. 

Photoelectric  spectrum  scans  of  the  ciuser-lype  vari¬ 
able  5U  Dra  have  been  obtained  and  used  to  determine 
the  absolute  energy  distribution  In  the  spectrum  at  differ¬ 
ent  phases.  By  comparison  with  fluxes  computed  from 
model  atmospheres,  the  effective  temperature  and 
gravity  have  been  derived  at  each  phase.  From  the 
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observation*  and  mod*!  atmospheres  the  relative  dis¬ 
placement  curve  I*  determined.  SUt  spectra 

with  a  dispersion  of  18  A/mm  have  been  otitslcM  and 
used  to  determine  the  ndlal- velocity  curves  of  the 
metal  lines,  Hy,  W,  and  H  and  K  of  Ca  n.  la  shown 
that  differential  motion  exists  in  the  almost  heres  at  all 
phases.  Since  the  layer  which  one  Is  observing  changes 
during  the  cycle,  because  of  changes  In  opacity,  the 
velocity- curves  cannot  be  interpreted  literally,  and 
Integration  of  the  velocity-curve  does  net  yield  me  ab¬ 
solute  displacement- curve,  Rg^—  R.  Therefore,  the 

Weoselink-  Baade  method  gives  Incorrect  radii  for  RR 
Lyme  stars  It  Is  shown,,  however,  that  between  phases 
0. 40  and  0.85  It  is  possible  to  determine  R^*  ~  K 
from  the  radial- velocity  curve.  The  y- velocity  which 
Is  needed  to  determine  R^*  —  R  cannot  be  obtained 
unambiguously,  but  a  good  estimate  Is  possible.  The 

mean  radius  of  SU  Dra  is  found  to  be  3.  $0  x  10®  km,  or 
5. 2  solar  radii.  The  uncertainty  is  approximately  JO  o. 
The  mean  absolute  visual  magnitude  Is  .0.8,  with  an  un¬ 
certainty  of  roughly  0. 4  If  the  absolute  calibration  of  a 
Lyr  Is  assumed  correct.  An  alternative  calibration  of 
a  Lyr  yields  an  absolute  visual  magnitude  which  it 
0. 25  mag  brighter.  The  difference  In  absolute  magnitude 
of  cluster- type  variables  can  be  determined  with  an 
accuracy  of  0. 2.  The  relationship  between  the  effective 
temperature  (actually  9J  and  B  —  V  for  SU  Dra  la  given 
along  with  tar  same  relationship  for  a  hypothetical  star 
wlach  has  no  metallic  lines. 
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California  lost,  of  T ech.  Palomar  Observatory,  Pasadena. 

[EFFECTIVE  TEMPERATURE  AND  SURFACE  GRAVITY 
OF  WHITE  DWARFS]  Effekitve  Tempo  ritur  und 
Sehwerebeschleunigurig  der  Welesen  Zwerge,  by  V. 
Wetdemann.  [1962}  [30 jp.  inci.  dlag-s.  tables,  refs. 
(AFOSR- 64-038 2}  (AF  49(638)21}  ADM14S3 

Unclassified 


rather  than  with  that  of  a  uuln  sequ  .  star  of  equal 
&-V.  Within  the  limits  1900  at  «e  -  0. 4 

and  >  1  '20  at  8e  =  0. 3  the  atmospheric  abundance  ratio 
H  :  He  remains  uncertain.  Elements  heavier  than  He 
car.  be  ruled  out  as  a  main  constituent.  Radii  and 
masses  derived  spectroscopically  do  not  contradict 
«e  -  2.  Corresponding  to  the  small  scattering  In  g  (or 

M  and  R)  white  dwarfs  form  a  narrow  sequence  In  the 
-ef  - diagram  and  seem  to  occur  in  a  limited  range 

of  completely  degenerate  configurations  only.  (Contrac¬ 
tor's  abstract) 
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[California  Inst,  ef  Tech.  Palomar  Observatory,  Pasadena] 

ABUNDANCES  IN  G  DWARFS.  VI.  A  SURVEY  OF 
FIELD  STARf  (Abstract;!,  by  G.  W-llerstetn.  [1962} 
[l|p.  [AF  49(638)21]  Unclassified 

Published  In  Astrcphys.  Jour,,  v.  135:  310,  Jan.  1962. 

Data  are  presented  for  deriving  the  abundance*  of  the 
elements  tn  21  field  stars  of  very  nearly  solar  type. 

Iron- to- hydrogen  ratios  are  obtained  from  curves  of 
growth  for  whtch  the  ionization  temperatures  are  de¬ 
termined  by  considering  both  the  excitation  temperatures 
and  the  effective  temperatures.  The  effective  tempera¬ 
tures  are  derived  both  from  the  B-V  colors  (corrected 
for  line  blanketing)  and  the  G-  R  colors  of  the  6- color 
photometry  system.  The  abundance  ratios  of  10  other 
eleme*its  to  tron  are  then  derived.  This  material  Is 
combined  with  results  for  13  other  G  dwarfs  already 
published  and  is  discussed  from  the  point  of  view  both 
of  the  nuclear  reactions  r“sponsible  for  element  building 
and  of  problems  of  galactic  structure  and  stellar  popula¬ 
tions. 
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Also  published  tn  Zetrtwchr  Astrophys. ,  v.  57;  87 


Model  atmospheres  have  been  calculated  la  the  white 
dwarf  region  (log  g  =*  8).  For  stars  of  spectral  type 
DA  the  variety  of  Hv-profUes  as  observed  by  Greensteln 
can  be  explained  In  terms  of  differences  In  t  ffectlve 
temperature  and  surface  gra-tt>.  The  temperature 
scale  U  fixed  by  T  (40  Erl  B)  -  13000 ‘K  f©  =0.39;. 

C  v 

The  surface  gravity  determined  from  the  By  profiles 
for  22  DA-stars  Is  log  g  8.0  ±  0.5,  corresponding  to 
log  R,  R  .  *  -1.90  i  0. 15,  M/Mfi  =  0.6  ±  0.3  for  -  2- 
The  results  are  in  accordance  with  the  observed  colors. 
This  can  be  demonstrated  la  a  dlscussior  of  the  U  —  B. 

B  —  V-dlaprara.  The  white  dwarfs  form  2  separate 
branches  spec'ral  types  DC  and  DB  are  located  almost 
exactly  on  tie  black-body  curve  as  given  by  ARP  whereas 
a  DA- sequence  deviates  from  It  parallel  to  the  main 
sequence.  The  transition  black-body  to  line-free  star  Is 
considered  and  blanketing  vectors  are  determined  for 
log  g  -  8  and  4. 4.  The  effective  temperature  of  a  white 
dwarf  with  given  B-V  agrees  with  that  o!  a  black- body 


California  Inst,  of  Tech.  [Palomar  Observatory]  Pasadena. 

OPTIMUM  USE  OF  INTERSTELLAR  REDDENING 
DATA  TO  OBTAIN  INTRINSIC  STELLAR  LUMINOSITIES 
aND  COLORS,  oy  R.  I.  afildev.  [1962]  [5jp.  Incl, 
tfiagrs.  tables,  refs,  iln  coopt  ration  srtih  Mount  Wilson 
Observatory.  Pasadena.  Calif. )  [AF  40(638)21] 

Unclassified 

Published  In  Astronom.  Jour.,  v.  68:  190-194,  Apr. 

isa: 

The  data  relating  to  the  curvature  and  spectral- type 
dependence  of  reddening  trajectories  *n  the  color- color 
diagram  s  discussed.  By  evaluating  integrals  over 
wavelength  of  the  product  of  UBV  response  functions, 
stellar  e.tergy  distributions,  and  the  Interstellar  redden¬ 
ing  law  for  various  cosmic-dust  masses,  2  graphs  lave 
been  presented  with  which  reddening  corrections  for 
stellar  magnitudes  and  colors  can  bo  refined.  One 
graph  shows  the  Intrinsic  2- color  relation  for  class  V 
stars  and  their  reddening  trajectories.  The  other  graph 
shows  E(b_V)>  *•(•;_£)>  *na  mass  (arbitrary 
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uidta)  per  unit  cross- seetlonal  area  of  interstellar 

milter  as  3  families  of  curves  In  the  parameter  (B-V)_. 

G 

The  method  of  their  use  is  described. 
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California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

RADIO  SOURCES  CONTAINING  PECULIAR  ELLIPTI¬ 
CALS,  byJ.  L.  Greenstein.  [1961j  [6jp.  lncl.  Ulus, 
dlagrs.  table,  refs.  (In  cooperation  with  Cameg*e  Inst, 
of  Washington,  D.  C.)  [AF  49(638)21]  Unclassified 

Published  in  Astrophys.  Jour.,  v.  135  :  679-683,  May 
1902. 

Radial  %  clod  ties  have  been  obtained  for  the  double 
galaxies  identifiable  with  the  radio  sources  3C442  and 
for  the  faint  galaxy  probably  ideiittflab?  with  Her  A. 

The  latter  is  a  very  distant  system,  with  ed>  = 

46000  km  sec:  its  radio  luminosity  is  exceeded  only  by 
Cyg  A  and  3C295.  Its  diameter  is  outstandingly  large, 
350  kpc.  Common  peculiarities  are  weak  to  moderate 
[O  HJ  emission  in  NGC  7237  (3C442)  and  in  Her  A.  The 
optical  diameters  are  large,  and  the  gradient  of  surface 
brightness  near  the  nucleus  is  low.  The  double  galaxies 
In  3C276  and  3C442  are  remarkably  similar.. 
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California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

RECENT  WORK  ON  ABUNDANCES  IN  PECULIAR  A 
STARS  (Abstract),  by  W.  L.  W.  Sargent,  L.  Searle, 
and  J.  Jugaku.  (1962j  }2]p.  (In  cooperation  with  Mo1  nt 
Wilson  Observatory,  Pasadena)  (AF  49(638)21) 

Unclassified 

Presented  at  Victoria  meeting  of  the  Astronom.  Soc. 
Pacific,  June  21-22,  1962. 

Published  in  Publ.  Astronom.  Soc.  Pacific,  v.  74. 
408-409,  Oct,  1962. 

A  preliminary  account  is  given  of  some  results  obtained 
from  surveys  of  the  abundances  of  certain  elements  in 
Ap  stars.  Emphasis  has  been  placed  upon  the  behavior 
of  lines  of  the  abundant  light  elements,  H.  He,  C,  N,  O, 
Ne,  Mg,  and  Si,  since  these  elements  can  undergo 
appreciable  abundance  changes  only  by  means  of  a  rela¬ 
tively  restricted  number  of  nuclear  reactions  with  one 
another.  Also,  In  view  of  the  possible  abnormality  In 
the  atmospheric  structures  of  these  stars,  study  has 
been  made  of  pairs  of  elements  having  lines  that  behave 
in  an  almost  identical  manner  vtth  changes  In  pressure 
and  temperature.  The  work  thus  far  has  demonstrated 
that  there  are  appreciable  abundance  variations  among 
the  Ap  stars  that  are  described  very  Inadequately  by  the 
present  system  of  classification. 
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California  Inst,  of  Tech.  Seismologies!  Lab. ,  Pasadena. 

RESEARCH  IN  SEISMOLOGY,  by  F.  Press.  Final 
rept.  Aug.  31,  1862,  35p.  (AFOSR-4I48)  (AF  49(£38)- 
910)  AD  287824  Unclassified 

The  research  accomplishments  of  this  contract  are  re¬ 
viewed  under  the  following  major  categories:  instru¬ 
mental  seismology,  numerical  analysis  and  data  han¬ 
dling,  source  mechanism  determination,  epicenter 
determination,  wave  propagation,  and  diagnostic  aids 
for  Identifying  earthquakes  and  explosions.  Abstracts 
of  19  technical  reports  resulting  from  this  research 
are  included. 
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California  Inst.,  of  Tech.  Seismologies!  Lab. ,  Pasadena. 

PROPAGATION  OF  AOOUSTIC- GRAVITY  WAVES  IN 
THE  ATMOSPHERE,  by  F.  Press  and  D.  Harkrtder. 
(1962}  [20]p.  lncl.  diagrs.  refs.  (AFOSR-J253) 

(AF  49(638)910)  AD  400*66  Unclassified 

Also  published  in  Jour.  Geophys..  Research,  (.  67 :• 
3888-3868,  Sept?  1962. 

Homogeneous  wave  guide  theory  Is  used  to  derive  dis¬ 
persion  curves,  vertical  pressure  distributions,  and 
synthetic  barograras  for  atmospheric  waves.  A  compli¬ 
cated  mode  structure  Is  found  Involving  both  gravity 
and  acoustic  vaves.  Various  models  of  the  atmosphere 
are  studied  to  explore  seasonal  and  geographic  effects 
on  pulse  propagation.  The  Influence  of  different  zones 
In  the  atmosphere  on  the  character  of  the  barograms  is 
studied,  it  is  found  that  the  first  arriving  waves  are 
controlled  by  the  properties  of  the  lower  atmospheric 
channel.  Comparison  of  theoretical  results  and  experi¬ 
mental  data  from  large  thermonuclear  explosions  is 
made  in  the  time  and  frequency  domains,  and  the  follow¬ 
ing  conclusions  are  reached:  (1)  the  major  features  on 
barograms  are  due  to  dispersion;  (2)  sigrerposiOon  of 
several  modes  Is  needed  to  explain  observed  features: 
(3)  scatter  of  data  outside  the  range  permttted  by  ex¬ 
treme  atmospheric  models  shows  the  Influence  of  winds 
frr  Aj,  and  (4)  wind  effects  and  higher  modes  are  less 
Important  for  A^  waves.  A  discussion  ts  Included  on 

atmospheric  terminations  and  how  these  affect  dtsper 
slon  curves. 
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California  Inst,  of  Tech.  Seismologies!  Lab. ,  Pasadena. 

A  REINTERPRETATION  OF  PHASE  VELOCITY  DATA 
BASED  ON  THE  GNOME  TRAVEL  TIME  CURVES,  by 
S.  W.  Smith.  11962}  [5}p.  inci.  tfiagrs.  (AFOSR-J254) 
(AF  49(638)910}  AD  400865  Unclassified 

Also  published  in  Bull,  Setsmol.  See.  Amer. ,  v.  52: 
1031-1635;  Dec.  1962. 
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Significant  lateral  variations  In  upper  mantle  velocities 
across  the  western  U.  S.  were  observed  In  the  GNOME 
experiment.  This  makes  necessary  a  reinterpretation 
of  crustal  thickness  measuremc  ts  made  with  the  as¬ 
sumption  that  velocities  In  to*  various  layers  of  the 
crust  remain  constant  while  their  thickness  changes. 
Pour  examples  of  the  work  of  Ewing  and  Press  have  been 
reinterpreted.  The  crust  is  thinner  (30  km)  in  the  Basin 
and  Range  Province  and  thicker  (55  km)  under  the  Rocky 
Mountains  than  indicated  by  previous  interpretations. 
(Contractor's  abstract) 
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California  Inst,  of  Tech..  Setsmologtcal  Lab. .  Pasadena. 

THE  CALTECH  DtClTAL  SEISMOGRAPH,  by  W.  F. 
Miller.  [1962J  |7][\  Incl.  diagrs.  refs.  (AF  49(638)- 
910)  Unclassified 

Published  in  Jour.  Geophys.  Research,  v.  63:  841-847, 
Feb.  r~l9S3. 

A  digital  data  logger  has  been  constructed  at  the 
California  Inst,  of  Tech,  for  recording  the  signals  from 
long-per.od  Press- Ewtng  seismometers.  Three- 
component  data  are  continuously  digit!  red  at  the  rate  of 
10  samples  per  sec  with  an  86-db  dynamic  range'  and 
stored  on  magnetic  tape.  Wtth  a  tape  speed  of  0. 5  In. 
sec,  data  for  a  24- hr  period  may  be  recorded  on  one 
10^-lr.  reel.  An  editing  system  is  then  used  to  select 
Interesting  events  and  convert  them  to  a  form  compatible 
with  the  IBM  7090  computer  for  further  reduction  and 
analysis.  (Contractor's  abstract! 
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California  Inst,  of  Tech.  [Setsmologtcal  Lab.  j  Pasadena. 

THE  DYNAMIC  RESPONSE  OF  AN  ELASTIC  HALF¬ 
SPACE  TO  AN  EXPLOSION  IN  A  SPHERICAL  CAVITY, 
by  A.  Ben-Menahem  and  A.  Clstemas.  [1962]  [i4jp. 
incl.  diagr.  table.  (Contribution  no.  1098)  (AF  49- 
(638)910!  Unclassified 

Published  In  Jour.  Math,  and  Phys. ,  v.  42:  112-125, 
June  1913. 

A  semi- Infinite  region  of  homogeneous,  Isotropic 
elastic  material  contains  a  stngle  spherical  cavity  of 
radius  a  wtth  Its  center  O  at  a  distance  h  (>  a)  from  the 
epicenter  E  (the  point  of  the  plane  surface  ox  the  solid 
nearest  to  OK  A  wave  motion  which  is  symmetrica! 
about  the  axis  OE  is  excited  by  the  application  to  the 
surface  of  the  cavity  of  a  uniform  impulsive  pressure, 
the  plane  surface  of  the  solid  being  assumed  lo  be  trac- 
tlon-free.  Expressions  for  the  frequency  spectra  (l.  e. , 
the  Fourier  transforms  with  respect  to  time)  of  the 
radial  and  axial  displacement  components  are  derived, 
together  with  subsidiary  equations  from  which  various 
coefficients  appearing  in  the  spectra  can  be  determined. 
The  subsidiary  equations  are  obtained  in  "best  possible' 
form  by  expressing  the  conditions  at  the  free  surface 
In  tetms  of  evaluations  at  the  epicenter.  In  the  final 
section  of  the  paper  a  method  of  successive  approxima¬ 


tions  lu  developed  for  the  case  tr.  which  the  wavelengths 
associated  wtth  the  dilatational  and  rotational  components 
of  the  disturbance  arc  large  compared  with  a.  (Math. 
Rev.  abstract) 
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California  Inst,  of  Tech.  Setsmologtcal  Lab. ,  Pasadena. 

LONG-PERIOD  LOVE  WAVES  IN  A  HETEROGENEOUS 
SPHERICAL  EARTH,  by  R.  L.  Kovacn  and  D.  L. 
Anderson.  [1962]  [13 Jp.  Incl.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)910  and  National  Aeronautics 
and  Space  Administration)  Unclassified 

Published  In  Jo.-r.  Geophys.  Research,  v.,  67:  5243- 
32557  Dec.  1962, 

Periods  of  torsional  elgenvtbratlons  have  been  computed 
for  heterogeneous  spheres  corresponding  to  a  variety 
of  earth  models,  and  the  periods  of  oscillation  are  used 
to  calculate  phase  and  group  velocities  for  the  funda¬ 
mental  and  first  higher  modes  of  Love  waves.  A  com¬ 
parison  Is  made  between  velocities  computed  for  differ¬ 
ent  spherical  models  and  for  equivalent  flat  earth  struc¬ 
tures.  The  comparison  shows  (1)  that  the  effect  of 
sphericity  Is  more  complicated  for  fundamental  mode 
Love  waves  than  for  Rayletgfc  waves  because  of  the 
efficient  channeling  of  waves  by  low- velocity  layers  and 
(2)  that  the  first  higher  Love  mode  Is  more  affected  by 
curvature  than  the  fundamental  mode.  The  variation 
with  depth  of  the  relattve  amplitude  of  the  displacements 
indicates  that  the  first  higher  Love  mode  for  periods 
less  than  90  sec  is  very  sensitive  to  upper- mantle  struc¬ 
ture  In  the  vicinity  of  the  low- velocity  zone.  Comparison 
of  the  theoretical  results  wtth  recent  phase  velocity 
and  torsional  oscillation  data  shows  that  a  Gutenberg 
type  of  velocity  structure  is  more  satisfactory  than 
either  the  Lehmann  or  Jeffreys  structures.  The  use  of 
consistent  densities  with  the  Gutenberg  model,  rather 
than  Bullen  A  densities,  has  a  small  but  significant 
effect  on  the  calculated  velocities.  For  periods  greater 
than  200  sec  the  calculated  phase  velocities  for  various 
oceanic  and  continental  structures  are  all  within  2% 
of  each  other.  The  calculated  group  velocities  are 
within  1*  %  of  each  other  tn  the  range  150  <  T  <  400  sec, 
thereby  confirming  experimental  results.  Dispersion 
measurements  must  therefore  be  made  with  precision 
If  significant  conclusions  are  to  be  Inferred  about  de¬ 
tails  of  earth  structure.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  Selsmologt^al  Lab. .  Pasadena. 

STUDY  OF  THE  EARTH'S  CRUST  IN  SELECTED 
REGIONS  OF  THE  WORLD.  Final  rept  Sept  15.  1962, 
63p.  Incl.  diagrs.  tables.  (APDSR-4803)  (In  coopera¬ 
tion  wtth  California  U. ,  Los  Angeles)  (AF  49(638)912) 
AD  407054  Unclassified 

During  the  2-yr  period  covered  by  this  report  the 
Alps,  the  Western  Mediterranean  and  a  portion  of 
Northeastern  California  were  explored  for  the  purpose 
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of  obtaining  detailed  phase  velocity  measurements  and 
for  crustal  study  and  Interpretation.  In  these  regions, 
a  seismic  network  of  4  observatories  was  laid  out  in  and 
around  the  area  to  be  measured.  Each  of  these  stations 
was  equipped  with  identical  instrumentation  so  as  to  re¬ 
cord  uniformly  distant  teleseisms.  As  soon  as  sufficient 
events  had  been  obtained  to  give  an  accurate  determina¬ 
tion  of  phase  velocities  at  differing  azimuths  the  network 
was  then  moved  to  a  new  location  where  similar  meas¬ 
urements  could  be  made.  At  ail  stations,  the  seismo¬ 
graph  operated  with  a  nominal  15  sec  period  and  the 
galvanometer  with  a  nominal  90  sec  period.  Recordings 
were  made  in  duplicate;  the  original  weni  to  the  United 
States  for  analysis  and  one  copy  was  retained  by  the 
observatories.  After  the  records  had  been  examined 
for  suitable  events,  digitized,  and  processed  by  com¬ 
puter,  phase  spectra  at  individual  stations  were  deter¬ 
mined  by  harmonic  analysis  and  the  resultant  phase 
differences  combined  with  proper  instrument  and  station 
parameters  to  Obtain  phase  velocities  by  the  tripartite 
method. 
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California  Inst,  of  Tech.  Setsmologlcal  Lab. ,  Pasadena. 

PROCESSING  OF  SEISMIC  DATA  FROM  AN  AUTO¬ 
MATIC  DIGITAL  RECORDER,  by  R  A.  Phinney  and  S. 

W.  Smith.  [1962]  [22jp.  tncl.  diagrs.  tables.  (Contribu¬ 
tion  no.  1119)  (AfOSR-4383)  (AF  APOSR-63-25) 

AD  294914  Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  53: 
549-562,  Apr.  1963. 

Data  from  a  high-speed  digital  seismograph  Is  given 
preliminary  processing  by  a  special  tape- to- tape  up¬ 
dating  process  which  makes  the  information  accessible 
to  computer  users  The  routine  nature  of  the  data  col¬ 
lection  effort  makes  it  necessary  for  all  data  to  be 
labeled  and  entered  Into  a  library  of  digital  seismograms.. 
Emphasis  Is  placed  on  location,  corrections,  arm  flagging 
of  errors  which  occur  during  the  recording  and  editing 
processes.  Library  data  Is  st  ired  on  l  lgh  density  binary 
tapes  with  2  data,  points  packed  Into  each  computer  word. 
Access  to  this  data  is  by  an  Interpretive  loader  which 
locates  desired  files  by  a  search  code  and  skips  or  inputs 
variable  length  blocks  Into  memory.  By  allowing  the 
loader  to  filter  and  decimate  the  data  during  Input  it  is 
possible  to  bring  many  hr  of  low  frequency  data  into  a 
single  memory  domain  with  a  minimum  of  waste  effort. 

A  collection  of  processing  routines  Is  being  developed. 
These  include:  correction  for  seismograph  response, 
orbital  motion  fuecttoi  s.  energy  computations,  band¬ 
pass  filtering  for  mode  separation,  etc.  These  must  be 
-oupled  with  ar.  adequate  graphical  display  device  such 
as  mechanical  x-y  plotter  or  a  computer- controlled 
charactron  tube. 
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California  Inst  of  Tech.  Seismologtcal  Lab. .  Pasadena. 

GENERALIZED  TWO-DIMENSIONAL  MODEL 
SEISMOLOGY  WITH  APPLICATION  TO  ANISOTROPIC 


EARTH  MODELS,  by  M.  N.  Toksoz  and  D,  L. 

Anderson.  Sept.  1962,  lv.  Incl.  <fla>’r«.  table.  {AFOSR- 
47481  (AF  APOSR-63-25)  AD  408478  Unclassified 

Also  published  In  Jour.  Geophvs.  Rereareh,  v.  68:1121- 
1155,  Feb.  I3T1963. 

The  theory  of  2- dimensional  seismic  modeling  is 
generalized  to  Include  the  effect  of  anisotropy.  The 
elastic  coefficient  matrix  for  a  plate  with  orthorhombic 
symmetry  Is  derived  and  Is  used  to  convert  3-dlmen- 
stunal  anisotropic  problems  into  corresponding  2- 
dimenslonal  model  problems.  This  Is  equivalent  to  re¬ 
placing  directional  body  velocities  by  the  directional 
plate  velocities,  tn  addition  to  the  application  to  seismic 
modeling,  this  can  be  considered  a  contribution  to  the 
basic  theory  of  long  waves  In  anisotropic  plates.  As 
such  it  has  application  to  such  problems  as  long  waves 
in  floating  ice  sheets.  A  model  consisting  of  an  aniso¬ 
tropic  layer  over  an  anisotropic  half- space  Is  constructed 
using  a  formica  layer  and  a  grooved  aluminum  plate. 

It  Is  shown  that  rolled  metal  sheets  can  be  made  appre¬ 
ciably  anisotropic  by  machining  grooves  in  the  surface. 
The  experimental  Rayleigh  wave  phase  velocities  are 
compared  with  the  theoretical  dispersion  curves  com¬ 
puted  using  isotropic  and  anisotropic  theories.  Two- 
layer  circular  models  of  the  earth,  1  with  an  isotropic 
and  the  other  wfth  an  anisotropic  upper  mantle,  are 
fabricated,  and  a  comparative  study  of  body  and  surface 
waves  is  made.  It  is  found  that  the  relative  effect  of 
anisotropy  Is  greater  on  surface  waves  than  on  body 
waves. 
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California  Inst,  of  Tech.  Setsmologlcal  Lab. ,  Pasadena. 

PRECISION  DETERMINATION  OF  FOCAL  DEPTHS 
AND  EPICENTERS  OF  LOCAL  SHOCKS  iN 
CALIFORNIA,  by  A.  Cisteruas.  [1962)  [16jp.  Incl. 
diavrs.  tables,  refs.  (Contribution  no.  1142)  (AFOSR- 
5360)  (AF  AFOSR- 63- 25)  AD  400168  Unclassified 

Also  published  In  Bull.  Seismol,  Soc.  Amer..  v.  53: 
1075-1563,  Oct.  1963, 

A  program  for  the  location  of  hypocenters  of  local 
shocks  by  means  of  an  electronic  digital  computer  Is  de¬ 
scribed.  The  P  times  are  corrected  for  variations  In 
crustal  structure  to  get  precision  in  the  determination 
of  depth.  An  estimate  of  the  accuracy  of  the  method  Is 
given  for  some  particular  cases.  Application  cf  the 
program  to  the  Kern  County  series  of  aftershocks,  pro¬ 
vides  a  clearer  picture  of  tetonlc  mechanism  of  the 
White  Wolf  fault.  A  future  extension  of  the  program  to 
process  and  correct  data  automatically  Is  also  de¬ 
scribed.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  Seismologies]  Lab. ,  Pasadena. 

A  STUDY  OF  DIAGNOSTIC  TECHNIQUES  FOR 
IDENTIFYING  EARTHQUAKES,  bv  F.  Press,  G. 
Dewart,  and  R.  Gilman.  [1962J  {20 Jp  Incl.  diagrs. 
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tables,  refs.  'Contribution  no.  1128)  (AFAFOSR-63- 
25)  AD  406360  Unclassified 

Also  published  in  Jour.  Geophys,  Research  v  68: 

SSflS,  1663. 

Several  diagnostic  techniques  are  examined  for  identify¬ 
ing  eat  thquakes  as  events  distinct  from  possible  under¬ 
ground  nuclear  explosions.  It  is  found  that  the  typical 
or  'mean'  earthquake  differs  in  a  statistically  significant 
way  from  the  'mean'  explosion  for  most  of  the  techniques. 
Due  :o  the  variability  of  earthquake  signatures,  many 
earthquake  parameters  fall  within  the  range  observed 
for  explosions.  Preliminary  studies  of  several  diagnos¬ 
tic  methods  are  presented.  The  purpose  is  to  make  a 
preliminary  study  of  these  techniques  subject  to  the 
obvious  limitations  of  small  samples  and  restricted  geo¬ 
graphic  distribution  of  sources  and  detectors.  Although 
most  of  the  techniques  discussed  are  pertinent  to  a 
monitoring  system  with  stations  on  the  same  continental 
mats  as  the  seismic  source,  discovery  of  differences 
between  earthquake  and  expb-sion  signatures  for  thl 
case  encourages  one  to  search  for  other  difference! 
applicable  when  the  sources  and  stations  are  more 
widely  separated.  (Contractor's  abstract) 
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California  Inst,  of  Tech.  Selsmologtcai  Lab. ,  Pasadena. 

GENERATION  OF  SEISMIC  WAVES  BY  UNDERGROUND 
EXPLOSIONS  AND  THE  COLLAPSE  OF  CAVITIES,  by 
S.  W.  Smith.  [1962]  [7 Jp.  lncl  dlagrs  refs.  (AF 
APOSR-63-26)  Unclassified 

Published  In  Jour.  Geophys.  Research,  v.  68:  14??- 
1483,  Mar.  1,  1963. 

The  occurrence  of  large  collapse  features  associated 
with  contained  underground  nuclear  tests  in  alluvial 
material  provides  an  unusual  opportunity  to  study  the 
effect  of  source  geometry  and  time  history.  Tb=  ex¬ 
plosion  is  represented  by  a  pressure  pulse  applied  to 
a  burled  spherical  cavity,  and  a  collapse  by  a  point  force 
nor  uiai  to  the  surface.  If  the  time  duration  for  these 
sources  is  0. 16  sec  and  4  sec,  respectively,  the  result¬ 
ing  spectral  ratio  for  Rayleigh  waves  is  consistent 
with  the  experimental  data  in  the  frequency  range  0.5 
to  3. 0  eps.  The  spectral  ratios  for  SH  and  SV  waves 
indicate  that  the  SH  waves  are  not  generated  by  near¬ 
source  phenomena  such  as  movement  along  Joints,  but 
by  elastic  wave  conversion  within  a  few  wavelengtns 
of  ihe  source. 
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SURFACE  WAVES  ON  A  SPHERICAL  EARTH.  I. 
UPPER  MANTLE  STRUCTURE  FROM  LOVE  WAVES, 
by  D.  L.  Anderson  and  M.  N.  Toksoz,  (1962]  [18jp. 
lncl.  dlagrs.  tables,  refs.  (Contribution  no.  1144) 
(AFAFOSR-63-2S)  AD  298060  Unclassified 

Also  published  In  Jour.  Geophys.  Research,  v.  68: 
3433-3506,  June  1,  1963. 

The  problem  of  free  oscillations  of  a  heterogeneous 
sphere  Is  reformulated  tn  terms  of  dispersion  over  a 
plane  half- space  composed  of  anlso'ropie  layers  having 
a  superposed  velocity  gradient.  This  transforms  the 
standing  wave  discrete  spectrum  to  a  traveling- wave 
continuous  spectrum  and  considerably  simplifies  the 
analysts  of  surface  waves  on  a  sphere.  Minor  modifica¬ 
tions  make  It  possible  to  use  any  Love  wave  computer 
program  to  compute  dispersion  on  a  sphere.  Results 
of  the  method  re  compared  •  .1th  those  obtained  from 
numerical  integration  of  the  exact  equations  of  motion. 
Agreement  is  genei  ally  better  than  0.06%.  Dispersion 
for  the  fundamental  and  first  7  to  8  higher  Love  modes 
is  presented  for  a  continental  and  an  oceanic  pain.  The 
oscillatory  nature  of  the  group  velocity  curves  becomes 
more  pronounced  when  a  velocity  reversal  takes  place. 
Calculations  of  higher-  mode  group  velocity  structure  and 
displacement  Illustrate  the  mechanism  of  propagation 
of  the  wave.  By  successive  modifications  of  a  previ¬ 
ously  developed  mantle  structure,  a  new  suboceanlc  m 
model  Is  determined  which  satisfies  Love  wave  and 
torsional  oscillation  data. 


California  U. ,  Berkeley. 

PROCEEDINGS  OF  THE  FOURTH  U.  S.  NATIONAL 
CONGRESS  OF  APPLIED  MECHANICS,  VOLUMES  1 
AND  2,  CALIFORNIA  U. ,  BERKELEY,  June  18-21, 

1962,  ed.  by  R.  M.  Rosenberg,  M.  V.  Barton  and  others. 
New  York,  American  Society  of  Mechanical  Engineers, 
1962,  2v.  lncl.  illus.  dlagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  APOSR-63-10J,  Army  Research  Office  (Durham), 
National  Committee  on  Theoretical  and  Applied  Me¬ 
chanics,  Office  of  Naval  Research  and  others) 

Unclassified 

The  proceedings  comprise  4  Invited  general  lectures 
and  complete  texts  of  153  technical  papers  presented 
at  the  congress.  The  latter  are  groiqied  by  subject 
matter  into  4  broad  categories:  (1)  dynamics,  vibra¬ 
tions,  and  elastic  waves;  (2)  elasticity  and  elastic 
structures;  (3)  plasticity,  viscoelastic  flow,  and  frac¬ 
ture;  and  (4)  fluid  flow,  aerodynamics,  and  heat  trans¬ 
fer.  Within  each  category  the  papers  are  a i  ranged 
alphabetically  by  author.  The  affiliation  and  postal 
address  of  each  author  Is  given. 
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California  U.  [Center  for  Human  Learning]  Berkeley. 

FIRST  CALIFORNIA  CONFERENCE  ON  VERBAL 
LEARNING  AND  VERBAL  BEHAVIOR,  by  B.  J. 
Underwood  and  L.  Postman.  [1962]  [9]p.  (APOSR- 
J168)  [AF  A POSR- 62-389]  Unclassified 
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Also  published  in  Jour.  Verbal  Learning  end  Verbal 
Behavior,  v. 17312-320,  Jan,  1963. 

For  abstract  see  item  no.  272,  Vol.  VI. 
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California  U.  {Center  for  Human  Learning)  Berkeley. 

FIRST  CAU PORNIA  CO  4FERENCE  ON  VERBAL 
LEARNING  AND  VERBAL  BEHAVIOR,  by  B.  J. 
Underwood  and  L.  Postman.  (1962)  [9jp.  (APOSR-66- 
2017)  [AF  A  TOSR-  62-389)  AD  643046  Unclassified 

Also  published  in  Jour.  Verbal  Learning  and  Verbal 
Befiavior,  v.  1:  312-320,  Jan.  1963. 

This  is  a  summary  report  of  papers  presented  by  the  9 
participants  at  'he  research  conference  on  verbal  learn¬ 
ing  ’nd  verbal  behavior  held  from  June  12  to  June  17, 
1962  at  the  California  U.  Conference  Center  at  Lake 
Arrowhead.  The  papers  describe  the  current  status  of 
research  of  the  participants  on  various  human  learning 
problems. 

273 

California  U.  Dept,  of  Chemistry,  Berkeley. 

THE  PROMISE  AND  PROBLEMS  OF  THE  MATRIX 
ISOLATION  METHOD  FOR  SPECTROSCOPIC  STUDIES, 
byG.  C.  Pimentel.  [1958]  (3 jp.  (AFOSR-4308) 

(AF  49(638)1)  Unclassified 

Also  published  in  Specirochlm.  Acta,  ".  12:  94-96, 

Mar.  -  Apr.  1958. 

For  abstract  see  Hem  no.  CAL.  07:008,  Vol.  IT. 
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California  U.  Dept,  of  Chemistry,  Berkeley. 

APPLICATION  OF  THE  MOLECULAR  ORBITAL 
u  -TECHNIQUE  TO  AROMATIC  SUBSTITUTION,  by 
A,  Streltwieser,  Jr.,  J.  I.  Brauman,  and  J.  B.  Bush. 
il962j[13]p.  incl.  dtngrs.  tables,  refs.  (AFOSR-65- 
0213)  (A~  49(638)105)  AD  611290  Unclassified 

Also  published  in  Tetrahedron,  v.  19.  siaipl.  2:  379- 

3§i;  1963. 

The  u;- technique  of  the  simple  molecular  orbital  method 
is  founl  to  provide  a  reasonably  good  correlation  with 
the  available  experimental  data  on  partial  rale  factors 
of  nitration  of  alternant  and  non-alternant  polycyclic 
aromatic  hydrocarbons.  (Contractor’s  abstract) 
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California  U.  Dept,  of  Chemtstry,  Berkeley. 

PARTIAL  RATE  FACTORS  FOR  NITRATION  OF 
FLUORANTHENE,  by  A.  Streltwieser,  Jr.  and  R  C. 
Fahey.  [1962!  !4)p.  incl,  (flagr,  tables,  refs.  (AFOSR- 
65-0215)  (AF  49( 638)105)  AD  611348  Unclassified 

Alsu  published  in  Jour.  Org.  Chem. ,  v.  27:  2352-2355, 

JuSyrtSST - 

Nitration  of  fluoranthene  gave  the  following  partial  rate 
factors  relative  to  a  1-naphthalene  position:  tn  acetic 
anhydride  a,  C'C:  1,0.7;  3,2.9;  7,1.2;  8,1.8;  in  acetic 
acidatSOU:  1,0.3;  3,8. 1;  7.0, 6;  8,  2. 7.  The7-meno- 
nltro  Isomer  was  obtained  for  the  first  time.. 
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California  U.  Dept,  of  Chemtstry,  Berkeley. 

REACTION  OF  OXYGEN  ATOMS  WITH  ACETYLENE 
TO  FORM  KETENE,  by  I.  Haller  and  a  C.  Pimentel. 
[1962)  IOp.  incl.  dlagrs,  tables,  refs.  (AFOSR-2811) 
(Sponsored  ;olntly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)944  and  American 
Petroleum  Inst. )  AD  276563  Unclassified 

Also  published  in  Jour.  Amer,  Chem.  Soc. ,  v.  84: 

Nitrous  oxide,  S^O,  was  photolyzed  at  20 'K  tn  solid 
argon  containing  acetylene,  Cj^,  or  a  mixture  of 
CjD2  and  CgHD.  The  photolysis  source  was  a  xenon 

resonance  lamp  emitting  mainly  at  1470A.  This  radia¬ 
tion  produces  ground  state  oxygen  atoms.  Infrared 
spectra  showed  that  reaction  occurred  with  C,H,  to 
-1  *  * 

produce  absorption  at  2143  cm  and  with  the  deuieraied 
acetylenes  to  produce  absorptions  at  2142  and  2117 

cm"1  The  absorptions  are  assigned  to  ketene,  thus 
showing  that  ground  state  oxygen  atoms  can  react  with 
acetylene  to  produce  ketene.  The  activation  energy  for 
this  reaction  is  below  8.1  kcal/mol.  (Contractor’s 
abstract) 
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California  U.  Dept,  of  Chemistry,  Berkeley.. 

INFRARED  SPECTROSCOPIC  STUDY  OF  THE  HtOTOL- 
YS1S  OF  HNj  IN  SOLID  COj,  by  D.  E.  Milligan,  M.  E. 

Jacox  and  others.  June  1962  [24 jp.  incl.  diagrs.  tables, 
refs.  (APOSR-2987)  (In  cooperation  with  Mellon  Inst. , 
Pittsburgh,  Pa.)  (AF  49(638)542  and  AF  49(638)944) 

AD  282779  Unclassified 

Infrared  studies  were  carried  out  on  the  photolysis  of 
HNj  and  DNjtnCOj  matrices  at  20  and  53  "K.  HNO 

and  DNO  were  identified  as  products  of  the  reaction  of 
NH  and  ND  with  00 ^  The  presence  of  HNO  was  con¬ 
firmed  by  the  detection  of  absorption  at  7600,  7100, 
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and  66 50 A  in  the  visible  spectral  region.  Evidence  has 
also  been  obtained  for  the  production  at  a  1:1  compound 
between  NH  (ND)  and  CO^.  Several  passible  structures 

for  this  species  are  discussed.  (Contractor's  abstract) 
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California  U.  Dept,  of  Chemistry,  Berkeley. 

THE  INFRARED  SPECTRUM  OF  ICE:  TEMPERATURE 
DEPENDENCE  OF  THE  HYDROGEN  BOND  POTENTIAL 
FUNCTION,  by  R.  Zlmmermann  and  G.  C.  Pimentel. 

July  1862,  26p.  IncL  dlagrs.  tables,  refs.  (AFOSR- 
3670)  (AF ->9(636)944)  AD  264401  Unclassified 

The  Infrared  spectrum  of  tee  was  studied  In  the  spectral 
region  from  2500  to  200.  cir."1  and  over  the  temperature 

range  *180  to  -20'C.  Absorption  near  220.  cm  was  de¬ 
tected.  Infrared  spectra  of  H^O-DjO  ice  mixtures  show 

that  crystal  splittings  are  not  responsible  for  the  ob¬ 
served  frequency  of  the  bending  mode  of  H^O  In  ice.  Two 

temperature  effects  are  noted,  one  an  Irreversible 
change  evidently  caused  by  annealing.  In  addition  the 
absorptions  near  1600,  800,  and  220  cm"1  of  annealed 
ice  shift  with  temperature  reversibly.  A  simple  normal 
co-ordinate  analysis  provides  estimates  of  the  potential 
function  for  stretching  and  bending  the  nydrogen  bonds, 

about  0. 18  x  10  and  0.09  x  105  dynes,  cm  respectively. 
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ISOMERIZATION  OF  NITROUS  ACID:  AN  INFRARED 
PHOTOCHEMICAL  REACTION,  by  R.  T.  Hall  and  G. 

G-  Pimentel.  {1962}  {9}p.  Incl.  dlagrs.  tables,  refs. 

(A FOSR- 84-0575)  (AF  49(638)944)  AD  434306 

Unclassified 

ALvO  published  In  Jour.  Chem.  Phys.,  v.  38:  <889- 
1897,  Apr.  18,  1963. 

Nitrous  anc  d"titeror.itrous  arid  suspended  In  nitroge  < 
matrices  at  20 'K  tsomerize  when  illuminated  with 
Infrared  light.  Kinetic  studies  Indicate  that  both  the  els 
to  trans  and  the  trans  to  ris  isomerisations  occur. 

Filter  stud.es  a  how  that  a  narrow  range  of  frequencies 
Is  responsible,  3650-3203  cm"'  for  HO  NO  and  4100- 

3500  cm"1  for  DO  NO.  An  Isomerization  mechanism  Is 
proposed  that  involves  a  highly  efficient  intramolecular 
transfer  of  energy  between  vibrational  modes.  The 
height  of  the  potential  barrier  to  isomerization  Is 
estimated  to  be  9. 7  ±  0. 7  keal  mol  In  the  matrix  ard 
8.7*1  keal/mol  for  gaseous  HO  NO.  Comparison  to 
methyl  nitrite  suggests  that  the  bondings  In  these  2 
molecules  are  quite  similar  and  that  the  reported  struc¬ 
ture  of  methyl  nitrite  Is  incorrect. 


California  U.  Dept,  of  Chemistry,  3erkeley. 

INFRARED  SPECTRUM  AND  VIBRATIONAL  POTEN¬ 
TIAL  FUNCTION  OF  KETENE  AND  THE  DEUTERATED 
1CETENES,  by  C.  B.  Moore  and  G.  C.  Pimentel. 
(1962j{14jjp.  (AFOSR- 64-0685)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)944,  National  Science  Foundation,  and  Petroleum 
Research  Fund)  AD  436496  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. .  v.  38:  2816- 
^25rTune"T?;  ft 63. 

Infrared  spectra  of  solid  ketene  and  ketene  In  argon 
revealed  a  new  fundamental  at  lower  frequency  (CHjCO, 

438  cm"1;  CDjCO,  371  cm"1;  CHDCO,  398  cm*1)  than 

any  previously  reported.  These  spectra  and  additional 
gas- phase  spectra  provide  a  basis  for  a  reiisslgnmeni 
of  the  vibrational  spectrum.  The  vibrational  potential 
function,  centrifugal  distortion  constants,  corlolls 
coupling  constants,  and  thermodynamic  properties  of 
ketene  have  fcet-il  c  .dilated.  The  out-of-plane  hydrogen 
bending  force  constant  Is  found  to  be  surprisingly  low, 
about  one- third  of  that  for  ethylene.  In  addition,  the 
analysis  of  the  rotational  structure  of  several  perpen¬ 
dicular  bands  yields  improved  estimates  of  the  A  mo¬ 
ment  of  Inertia  and  hence  of  the  HCH  angle  (122. 3 ”)  and 
the  C-H  bond  length  (1. 079A)  of  ketene.  (Contractor's 
abstract) 
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California  U.  Dept,  of  Chemistry,  Berkeley, 

INFRARED  SPECTRAL  PERTURBATIONS  IN  MATRIX 
EXPERIMENTS,  by  G.  C.  Ptmente!.  {1962}  (2)p. 

[AF  49(638)944]  Unclassified 

Published  in  Proc.  Internal!.  Symposium  on  Molecular 
Structure  and  Spectroscopy,  Tokyo  (Japan)  (Sept.  10- 
14,  1962),  Japan,  Science  Council,  Dec.  1962, 
p.  B  408-1  -  B  408-2. 

Some  types  of  matrix  siudl' s  are  impeded  by  lack  of 
understanding  of  the  effect  of  the  matrix  upon  the  Infra¬ 
red  spectrum.  In  the  present  paper  a  numbt  r  ol  studies 
are  considered  tn  which  the  spectra  of  stable  molecules 
In  simple  matrices  are  investigated.  Me trix- induced 
frequency  shifts  and  multlplet  splittings  are  also  con¬ 
sidered. 
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ACIDITY  OF  HYDROCARBONS.  VT.  METALATION  OF 
NORBORNADIENE  WITH  BUTYLUTHIUM,  by  A. 
Strettwleser,  Jr.  and  R.  A.  Caldwell.  {1962}  {2jp. 
(AFOSR- 65-0221)  (AF  APOSR-62-175)  AD  611600 

Unclassified 

Also  published  in  Jour.  Org.  Chem. .  v.  27:  3360- 

mrrs^rms. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


i 


Experiments  were  performed  in  order  to  obtain  evidence 
relating  to  the  relative  acidities  of  the  various  hydrogens 
in  norbornadiene,  Of  particular  interest  Is  the  relative 
mobility  of  the  7-hydrogens  (bridge).  Norbomadiene 
was  allowed  to  react  with  excess  butylllthlum  in  reflux¬ 
ing  ether-heptane.  After  quenching  with  deuterium  oxide, 
the  recovered  norbornadiene  was  studied  by  infrared 
and  nmr.  The  results  demonstrate  no  significant  ex¬ 
change  of  bridge  hydrogens  but  do  show  almost  complete 
metalbition  of  a  vinyl  position.  The  availability  of  nor¬ 
bornadiene  makes  this  procedure  acceptable  as  a  prepa¬ 
ration  of  norbornadiene- 2- d.  In  this  type  of  metallatlon 
exchange  reaction,  the  vinyl  hydrogens  of  norbornene 
are  clearly  much  less  acidic  than  those  of  norbornadiene. 
One  possible  explanation  Is  that  each  double  bond  in 
norbornadiene  exerts  an  Important  Inductive  effect  to 
enhance  the  acidity  of  the  other.- 
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ACIDITY  OF  HYDROCARBONS.  X.  EXCHANGE 
RATES  OF  RING- SUBSTITUTED  TGLUENE-o-t's  WITH 
LITHIUM  CYCLOHEXYLAM1DE  IN  CYCLOHEXYLA- 
MINE,  by  A.  Strettwieser,  Jr.  and  H.  F.  Koch. 

{1962]  [6]p.  lncl.  dlagrs.  tables,  refs.  (AFOSR-65- 
0224)  (AF  AFOSR-62-175)  AD  611602 

Unclassified 

Presented  at  meeting  of  the  Org.  Chem.  Dtv.  of  the 
Amer.  Chem.  Soc. ,  Atlantic  City,  N.  J. ,  Sept.  9-14, 
1962. 


Abstract  published  In  142nd  meeting  of  the  Amer..  Chem. 
Soc.  Abstracts  of  Papers,  1962,  p.  2  0. 


283 

California  U.  Dept  of  Chemistry,  Berkeley. 

ACIDITY  OF  HYDROCARBONS.  VTI.  RATES  OF  EX¬ 
CHANGE  OF  POLYCYCLIC  METHYLARENE-o-d  s 
WITH  LITHIUM  CYCLOHEXYLAMIDE,  by  A. 
Streitwieser,  Jr.  and  W.  C.  Langworthy.  [1962]  (5]p. 
lncl.  diagrs.  tables,  refs.  (AFOSR-65-0222)  (AF  49- 
(638)105  and  AF  AFOSR-62-175)  AD  611343 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  85:- 
17S7-mif  June  20,  1963. 

Rates  of  exchange  are  reported  for  various  deuterio- 
m ethyl  derivatives  of  naphthalene,  phenanthrene,  anthra¬ 
cene,  pyrene  and  fluoranthene  with  lithium  cyclohexyla- 
mide  in  cyclohexylamlne  at  49. 9".  The  relative  rates 
arc  discussed  with  reference  to  the  stabilities  of  corre¬ 
sponding  arylmethvl  anions  and  are  compared  with  those 
of  related  carbon! urn  Ion  reactions. 
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AC*DITY OF  HYDROCARBONS.  VHI.  AN  HMO  EXAM¬ 
INATION  OF  EXCHANGE  RATES  OF  METHYLARENE- 
n-d's  WITH  LITHIUM  CYCLOHEXYLAMIDE,  by  A. 
Streitwieser.  Jr.,  W.  C.  Langworthy,  andj.  L, 
Brauman.  [1962]  ]3]p.  lncl.  dtagr.  table,  refs. 

(A FOSR- 65-0223)  (AF  49(638)105  and  AF  AFOSR-62- 
175)  AD  611455  Unclassified 

Also  published  In  Jour..  Amer.  Chem.  Soc.,  v.  85:  1761- 
TieSTjune  20,"f963. 

The  HMO  (Huckel  Molecular  Orbital)  method  is  shown 
to  provide  a  fair  correlation  of  the  experimental  results 
reported  In  the  preceding  paper.  Application  of  MO 
theory  suggests  that  the  McEwen  scale  of  hydrocarbon 
acidities  is  seriously  compressed  and  new  values  are 
tentatively  assigned. 


Also  published  tn  Jour.  Amer.  Chem.  Soc. ,  v.  86: 
154-40$,  Feb.- 5;  1964. 

Relative  exchange  rates  at  50'  toward  lithium  cyclo- 
hexylamlde  of  substituted  a-tritlotoluenes  and  some 
o-deuteriotoluenes  are:  H,  1.00;  o-CH^,  0.60,  m-CHj, 

0.60;  p-CH3,  0.31;  o-CH(CH3)2,  0.41:  m-CH(CH3)2, 
0.61;  p-CH(CH3)2,  0.29;  o-F,  12;  m-F,  22;  p-F,  0.73; 
m-CFj,  60;  p-CFg,  -180:  m-OCHg,  2. 1;  p-OCHj, 

0. 09',.  These  values  fit  a  Hammett  up  correlation 
with  p  =  4.0,  a  value  higher  than  that  for  phenol  or 
anilinlum  dissociations.  The  extension  to  polycyclic 
systems  Is  discussed.  (Contrac»or's  abstract) 
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A  MOLECULAR  ORBITAL  STUDY  OF  THE  POLARO- 
GRAPHIC  REDUCTION  IN  MMETHYLFOHMAMIDE  OF 
UNSUBS  TITUTED  AND  METHYL-SUBSTITUTED  ARO¬ 
MATIC  HYDROCARBONS,  by  A.  Streitwieser,  Jr.  and 
I.  Scbwager.  {1962]  ]5]p.  diagrs.  tables,  refs. 

(A POSR- 65- 0226)  (AF  AFOSR-62-175)  AD  611604 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  66:  2316- 
<5237  l>ec.  19T>£ 

The  half-wave  potentials  of  a  number  of  a’l-matic 
compounds  have  been  determined  and  are  feund  to  fit 
the  same  type  of  correlation  with  the  energies  of  the 
lowest  vacant  molecular  orbitals  tn  the  HMO  approxima¬ 
tion  established  in  other  solvents.  The  devistleu  of  bi- 
phenylene  from  thts  correlation  cat;  be  accounted  fer  la 
terras  of  "long  bonds"  but  thts  explanation  fails  when 
applied  to  2,3-bemobiphenylene.  Arulene  and  aceplei- 
adylene  do  not  obey  the  simple  theory.  The  effect  of 
methyl  substituents  Is  accounted  for  successfully  in 
terms  of  a  combination  of  conjugative  (hyperconjugation) 
and  inductive  influences.  (Contractor's  abstract) 


-  65  <- 
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MATRIX  TECHNIQUE  AND  ITS  APPLICATION  IN  THE 
FIELD  OF  CHEMICAL  PHYHCS,  by  G.  C.  Pimentel. 
11982]  [10{p.  lnel.  dlagrs.  tables,  refs.  (APOSR-J665) 
[AFAPOSR- 83-332]  AD  415403  Unclassified 

Also  published  in  Pare  and  Appl.  Cbem. .  v.  4:  61-70. 
- 

Current  applications  of  the  matrix  Isolation  technique 
to  studies  of  infrared  spectroscopy  are  reviewed.  This 
method  involves  the  spectroscopic  detection  of  a  molecu¬ 
lar  species  dispersed  In  a  spectroscopically  distinct 
host  matrix,  either  a  crystal  or  a  glass.  The  purposes 
are  to  obtain  a  particular  set  of  controlled  environ¬ 
mental  conditions  and/or  accumulation  of  a  suitable 
amount  of  an  otherwise  Inaccessible  species.  The 
matrix  materials  are  of  3  classes:  ionic  cyrstals,  inert 
gas  crystals,  and  molecular  solids.  Preparation  of 
matrix  samples  and  Illustrative  examples  of  their  appli¬ 
cations  are  given.  A  list  of  20  references  is  included. 
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ON  THE  COHOMOLOGY  GROUPS  OF  THE  CLASSIFY¬ 
ING  SPACE  FOR  THE  STABLE  SPINOR  GROUPS,  by 
E.  Thomas.  [1962]  (13]p.  (AFOSR-3348)  [AF  49- 
(638179)  Unclassified 

Also  published  in  Bof.  Soc.  Mat.  Mex. ,  v.  7:  57-69, 
1962. 


(California  U,  Dept,  of  Mathematics,  Berkeley] 

AXIOMS  FOR  THE  GENERALIZED  PONTRYAG1N 
COHOMOLOGY  OPERATIONS,  by  W,  Browder  and  E, 
Thomas.  [1861]  [6jp.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)79] 
and  National  Science  Foundation)  Unclassified 


Published  In  Quart.  Jour.  Math.  (Oxford),  v.  13:  55- 
60,  Mar.  1962. 


It  is  shown  that  the  generalized  Pontryagin  operation 

2n  r  2pn  r*l 
C:  H  (X;  Zpr)  ->  ti  *  (X;  ZpT  ) 


is  characterized  by  its  known  properties;  these  Include 
behavior  with  respect  to  coefficient  homomorphtsms, 
behavior  under  suspension,  and  a  formula  giving 
C(Uj  +  Uj)  —  C(Uj)  -  C(u  ).  The  proof  proceeds  via 


Ellenberg-Mac  Lane  spaces  and  their  cohomology 
groups  H*(»,  n;  G),  but  It  Is  so  arranged  that  the  only 
facts  which  need  to  be  quoted  are  those  for  G  =  Zp 


and  G  Z  2. 
P 


The  corresponding  results  for  =  2  are 


stated. 
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THE  DEFINITION  OF  FIELD  OF  DEFINITION,  by 
M.  Rosenltcht.  [1962]  [8]p.  (APOSR-J127)  [AF  49- 
(638)6031  AD  400449  Unclassified 


Let  Spin  -  11m  Spin  (n)  be  the  Infinite  spinor  group, 

Bspln  ltB  clAssti'ylcg  space.  The  author  determines  the 

mod  2  and  integral  cohomology  of  B _ ,  .  Let v  : 

spin 

®spin  “  ®so  **  ***  n*taral  «“*P  induced  by  th£  coverings 
Spin  (n)  -  90(n),  and  let  Wj  f  H1  (BgQl  Zjl,  P,€ 

H*'  (Bg(j;  Z)  be  the  Stlefel- Whitney  and  Pontrjagln 

cb  ises.  Then  the  results  are  the  following: 

(1)  H*(B  .  :  Z~)  ts  a  polynomial  algebra  on  generators 
spin  * 

v*  Wj(t  i  1);  (2)  Z)  U  the  direct  sum  of 

a  polynomial  algebra  on  generators  **Pj  (1  *  ZT)  and 

a  torsion  group  T;  moreover,  2T  =  0.  The  proof  of  (1) 
follows  fairly  easily  from  the  flbraUon  B^  -  - 

B^  and  standard  consideration  of  Steenrod  squares. 

The  proof  of  (2)  Is  considerably  more  complicated  and 
involves,  among  other  things,  the  Pontrjagln  square. 
(Math.  Rev.,  abstract) 


Also  published  In  BoL  Soc.  Mat  Mex.,  v.  7:  39-46, 

TS6E 

Discussing  abstract  algebraic  varieties  and  their  fields 
of  definition,  Weil  restricted  his  attention  to  those 
which  are  Irreducible.  The  author,  still  using  Well’s 
language  and  methods,  extends  the  definition  of  the  con¬ 
cept  of  "rationality  over  a  field  k”  to  (possibly)  reducible 
algebraic  sets.  As  an  application,  he  considers  the 
case  of  algebraic  groups  and  shows  that  his  concept  of 
rationality  ts  compatible  with  forming  quotient  groups 
and  certain  quotient  spaces.  Although  the  author 
avowedly  avoids  from  the  outset  "the  vast  generality  of 
Grothendleck's  system",  the  reviewer  believes  that  his 
definitions  are  most  easily  expressed  In  that  system. 

By  an  "algebraic  set  V  over  k",  the  author  means  a  re¬ 
duced  noethertan  scheme  over  k,  locally  embeddable  in 
affine  n-  space  over  k.  For  V  to  be  "rational  over  k" 
means  to  be  geometrically  reduced— that  Is,  V  remains 
reduced  after  any  base-field  extension. 


291 

California  U.  Dept  of  Mathematics,  Berkeley. 

DIVERGENCE  OF  APPROXIMATING  POLYNOMIALS, 
by  P.  C.  Curtis,  Jr.  [1962]  [5]p.  (AF  49(638)859) 

t’i.viss.’tfied 
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Published  In  Proc.  Amer.  Math.  Soc. ,  v.  14:713-717. 

Oct.  1663. 


Let  I  be  a  continuous  function  on  the  circle  and  let  r 

n 

be  a  set  of  *  2n  ♦  1)  points  equally  spaced  on  tne 

circle.  Let  pn(f,  x)  be  the  trigonometric  polynomial  of 

order  n  which  approximates  f  best  on  F  in  the  sense  of 

n 

least  squares.  For  each  f  let  Pn  be  the  operator  de¬ 
fined  by  (Pnf)(x)  =  p^ff,  x).  The  author  investigates  when 

this  sequence  fails  to  converge  at  individual  points.  His 

main  results  are  that  for  each  choice  of  sets  F  the  set 

n 

of  points  of  divergence  on  the  circle  is  the  complement 
of  a  set  of  the  first  category.  And  if  lim  supr  mn  n  ■» 

v,  V  2  then  every  point  is  a  point  of  divergence.  An 
example  is  given  to  show  that  some  growth  condition  on 
mfi  Is  necessary  to  insure  divergence  at  every  point. 

(Math.  Rev.  abstract) 
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NON-ATOMIC  MEASURES  ON  COMPACT  HAUSDORFF 
SPACES,  by  M.  Hasumi  and  G.  L.  Seever.  1962,  9p. 
iAPOSR-4899)  (AF  AFOSR-62- 140)  AD  414047 

Unclassified 

Rudin  has  proved  that  a  compact  Hausdorff  space  without 
perfect  subsets  Is  also  without  non-  zero,  non- atomic, 
reguiar  Borel  measures.  Theorems  1  and  2  of  this  re¬ 
port  state  the  equivalence  of  these  conditions  show  further 
relationship  between  perfect  subsets  and  non- atomic 
measures.  Dlxmler  has  shown  the  existence  of  an  Infi¬ 
nite  Stonlau  space  without  normal  measures  (regular 
Borel  measures  which  vanish  on  m.-ager  Borel  sets). 

The  question  arises  as  to  whether  an  infinite  Stonlan 
space  has  non- zero,  non- atomic  regular  Borel  measures. 
The  answer  to  this  Is  shown  In  the  present  note  to  be 
affirmative  and  It  is  further  shown  that  the  dual  of  a 
Banach  space  with  the  extension  properly  has  the  llffi  g 
property  if  it  is  Snite-dimenstonal. 
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HOMOMORPHISMS  OF  NON- COMMUTATIVE  ‘-ALGE¬ 
BRAS,  byS.  B.  Cleveland.  [1962]  [13jp.  lncl.  refs. 

( A  TOSR- 64-1618)  (AF  AFOSR-62- 140)  AD  446885 

Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v.  13:  1097- 
1109,  1963. 

Let  A  and  B  be  Banach  algebras  and  N  a  homomorphism 
of  A  Into  B.  This  paper  is  a  study  of  the  continuity 
properties  of  N  which  depend  only  on  the  structure  of  A: 
B  is  completely  arbitrary.  The  algebras  considered  are 
non- commutative. 
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HO  MO  TOPY- ABELIAN  TOPOLOGICAL  GROUPS,  by 
I.  James  and  E.  Thomas.  [1962]  (4jp.  (APOSR-J444) 
[AF  APOSR-62-291]  Unclassified 

Also  published  in  Topology,  v.  1:  237-240,  1962. 

The  authors  say  that  a  topological  group  G  is  bomotpy- 
abellan  if  the  commutator  map  of  G  x  G  into  G  is  nul- 
homotopic.  In  this  note  their  techniques  are  combined 
with  a  result  of  Browder  (Ann.  Math. ,  v.  76:  9-17, 

1962)  to  prove  the  following.  Let  G  be  a  countable  con¬ 
nected  CW-  complex  with  finitely  generated  singular 
homology.  If  G  Is  a  homotepy- abelian  topological  group, 
then  G  has  the  homotopy  type  of  a  torus.  In  particular, 
if  G  is  simply  connected,  as  well  as  homotopy- abelian, 
then  G  is  contractible.  (Math.  Rev.  abstract) 
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ON  THE  MOD  2  COHOMOLOGY  OF  CERTAIN  H- 
SPACES,  by  E.  Thomas.  [ID62]  [9jp.  (APOSR-J445) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-62- 291  and  John  Stmon 
Guggenheim  Foundation)  AD  407114  Unclassified 

Also  published  In  Comment.  Hath.  Heiv. .  v.  37:  132- 

146,  TKT~ — 

Let  X  be  an  H- space  whose  integral  (singular)  cohomol¬ 
ogy  groups  are  all  finitely  generated,  and  whose  mod  2 
cohomology  is  a  primitively  generated  Hopf  algebra  of 
finite  dimension.  The  author  shows  that  tn  this  case, 
the  least  positive  Integer  u  such  that  ft/  (X;  Z  )  ^  0 

v 

must  be  1.  3,  7,  or  15,  or  else  X  Is  acyclic.  Further¬ 
more,  if  X  has  no  2-  torsion,  then  the  value  15  cannot 
occur.  The  technique  Involved  is  an  examination 
of  the  behavior  of  the  Steenrod  squares  in  the  X-proJec- 
tive  plane  PjX.  using  the  Adams  secondary  cohomology 
operations  decomposing  Sq2*.  and  the  fact  that  the 
cohomology  of  PjX  Is  the  direct  sum  of  a  truncated 

polynomial  algebra  of  height  3,  and  an  ideal.  (Math. 
Rev.  abstract) 
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[California  U.  Dept,  of  Mathematics,  Berkeley] 

N1LPOTENT  UNEAR  ALGEBRAIC  GROUPS,  by  M. 
Rosenllcht.  [1962]  [20]p.  (AFOSR-64-2275)  [AF 
AFOSH-C3-121]  AD  452408  Unclassified 

Presented  at  Seminar  on  Algebra,  Geometry,  and 
Topology,  Rome  (Italy),  Dec.  17-19,  1962. 

Also  published  In  Seminar!  dell'  Istttuto  Rationale  dt 
Alta  Maternal! ca,  1962-63,  v.  1:133-152,  1964. 

This  paper  gives  an  elementary  introduction  to  some 
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basic  notion*  and  tact*  about  linear  algebraic  groups 
and  some  results  on  niipotrnt  or  locally  oilpoter.t  linear 
group.  (Math,  Rev.  abstract) 
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California  U,  (Dept.  ot  Mathematics]  Berkeley 

ON  THE  PSaJEClTVE  PLANE  OF  AN  K-SPACE,  bv 
W.  Broader  and  E.  Thomas.  (1982]  [11  ]p.  incl.  refa. 
(AKJ8R-J1535)  (Sponsored  Jointly  by  Air  Force  Ottlce 
of  Scientific  Research  under  AF  AFOSR-63-336,  John 
Simon  Guggenheim  Foundation,  and  National  Science 
Foundation;  AD  42?8$0  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  7:  482-501. 

Suppose  that  X  is  an  B- space,  that  is,  X  has  a  continu¬ 
ous  multiplication  with  unit.  One  then  may  not  be  able 
to  define  a  classifying  space  Bx,  but  Stasheff  has  de¬ 
fined  the  projective  plane  of  X,  P^X,  which  has  the 
homotopy  type  of  the  space  Bj  in  case  X  is  actually  a 

group.  The  relationship  between  the  cohomology  of  X 
and  that  of  P^X  is  dln.-ussed. 
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(California  U.  Dept  of  Physics,  Berkeley] 

SPIN-WAVE  INSTABILITY  AND  PREMATURE  SATURA¬ 
TION  IN  ANTIFERROMAGNETIC  RESONANCE,  by  A.  J. 
Heeger  and  P.  Ptneus.  [1982]  (3]p.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(603)46]  and  National  Science  Foundation) 

Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  10:  53-55,  Jan.  15, 

T5RST - 

A  semlclsssieal  theory  of  vpti.-wave  instability  in  anti- 
ferromagnetic  resonance  is  developed.  The  calculation 
ts  valid  both  for  simple  anttferromagnrts  and  for  catted 
systems  when  the  canting  ts  due  either  to  single  ion 
magnetocrystaUine  anisotropy  or  anisotropic  exchange. 
The  nonltnear  terms  leading  to  the  instability  are  found 
to  originate  In  the  anisotropy  and  exchange  energies. 

The  critical  radio  frequency  for  the  onset  of  instability 
is  calculated  and  In  general  la  given  by  h^  =  4AHQ 

(r  teg)1'  ,  where  AHQ  and  AI^  are  respectively  the 
uniform  mode  and  spin-  wave  Hnewtdths;  and  is  the 
zero-field  antiferromagnetic  resonance  frequency.  Ex¬ 
perimental  evidence  for  the  existence  of  spin- wave  insta¬ 
bility  Is  attributed  to  the  onset  of  spin- ware  Instability. 

A  new  technique  for  the  measurement  of  spin- wave  line- 
widths  is  described.  This  technique,  which  Is  based  on 
the  response  of  the  resonant  system  to  amplitude  modu¬ 
lated  microwave  power,  yields  results  tn  agreement  with 
the  instability  theory.  The  spin-wave  line  width  as  de¬ 
termined  by  these  experiments  is  approximately  3  orders 
of  magnitude  narrower  than  the  llnewidth  of  the  uniform 
mode,  indicating  that  the  broadening  mechanisms  are 
grossly  different  tn  the  2  cases.. 
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California  U.  [Dept  of  Physics]  Berkeley. 

SEMI  EMPIRICAL  MODEL  OF  THE  INTERPLANETARY 
MEDIUM,  by  J.  C.  Brandt  and  R.  W.  Mtchte.  [1962] 
|2]p.  Incl.  dlagr,  refs.  (AFOSR-3649)  (AF  49(638)298) 

Unclassified 

Also  published  in  Phys.  Rev.  Lira,,  v.  8:  195-196. 

Mar.  17I562.- 

A  semiempirtcal  model  of  the  interplanetary  medium 
extending  from  the  corona  to  about  5  astronomical  units 
is  presented.  Graphs  giving  the  variation  of  the  expan¬ 
sion  velocity  and  the  electron  density  with  the  distance 
are  plotted-  The  model  presented  is  consistent  with 
satellite  observations  showing  a  considerable  fine  struc¬ 
ture  in  the  Interplanetary  medium. 
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California  U.  [Dept,  of  Physics]  Berkeley. 

ON  THE  DISTRIBUTION  OF  HIGH  ENERGY  STARS  IN 
SPHERICAL  STELLAR  SYSTEMS,  by  R.  W.  Mtchte. 
[1962]  [26jp.  incl.  dtagr.  iAFOSR-494'')  'AF  49(638)- 
299)  AD  290671  Unclassified 

Abstract  published  In  Quart.  Jour.  Rov.  Astro nom. 

Soc.,  v.  4:  323,  Sept  1963. 

Also^publtshedJ  n  Monthly  Notices  Roy.  Astronom.  Soc. , 

A  distribution  function  f(r,  v,u;t)  for  isolated  Bpherlcal 
stellar  systems  ts  obtained  from  the  Boltzmann  equation 
with  encounters  described  by  the  Fokker-  Planck  equa¬ 
tion.  The  distribution  function  Is  believed  to  correspond 
rather  closely  to  actual  stellar  systems  since  it  Is  ob¬ 
tained  from  the  Boltzmann  equation,  the  potential  is 
obtained  from  Poisson's  equation,  and  the  stellar  orbits 
are  not  assumed,  to  be  isotropic  everywhere  but  rather 
_-e  more  radial  at  greater  distances  from  the  center. 

The  importance  of  s  careful  analysis  tn  the  region  of 
phase  space  at  and  near  the  energy  of  escape  ts  empha¬ 
sized.  In  this  region,  it  is  shown  that  the  velocity  space 
flux  vector  ts  constant,  and  it  ts  this  constancy  which 
allows  a  solution  for  f.  The  distribution  of  high  energy- 
stars  is  depopulated  for  (1)  those  stars  whose  mass  is 
small  compared  to  the  average  stellar  mass,  (2)  regions 
close  .o  the  center  of  the  system,  and  (3)  large  values 
of  the  model  parameter  C.  It  is  proposed  that  the  method 
ol  analysis  presented  may  be  used  lor  obtaining  a  dis¬ 
tribution  function  for  rotating  stellar  systems.  (Con¬ 
tractor’s  abstract) 
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California  U.  [Dept,  of  Physics]  Berkeley. 

INTERPLANETARY  GAS.  VT1.  A  SEMI  EMPIRICAL 
MODEL,  by  J.  C.  Brandt  and  R.  W.  MicWe.  (1961] 
]20jp.  incl.  dlagrs.  refs.  (AFOSR-4048)  (AF  4Sf£3&j- 
299)  AD  290672  Unclassified 
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Also  publtshed  In  Astrophys..  Jour. ,  v.  136:  1023- 

A  theoretical  expression  Is  obtained  connecting  parame¬ 
ters  tr>  the  solar  wiri  near  the  orbit  of  earth  with  parame¬ 
ters  In  the  inner  corona.  A  model  similar  to  the  empiri¬ 
cal  model  presented  recently  (Brandt  1962)  Is  found  to 
be  reasonably  consistent  with  the  theoretical  expression. 
Near  the  orbit  of  earth,  an  expansion  vehicity  of  203- 

3 

400  km.  sec  and  a  mean  electron  density  of  1-5.  cm  arc 
thought  to  be  probable. 


(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)327  and  Alfred  P.  Slcsiti 
Foundation)  AD  408059  Unclassified 

Also  published  in  Phys.  Rev,,  v.  127:  974-977,  Aug.  1 
TSfii. 

For  abstract  get  item  no.  302,  Vol.  VI. 


California  V.  Dept,  of  Physics,  Berkeley. 

ANALYTICITY  IN  COMPLEX  ANGULAR  MOMENTUM 
OF  THE  RELATIVISTIC  S- MATRIX,  by  A.  O.  Band 
and  D.  E.  Zwanxtger.  [1962]  9p.  incL  refs.  (AFOSR- 
2400)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)327  and  Alfred  P.  Sloan 
Foundation)  Declassified 

Also  published  In  Phys.  Rev.,  v,  127  :  974-977.  Aug.  1, 
lS62.  TR tie  varies) 

The  purpose  of  this  work  Is  to  establish,  on  the  basis  of 
unltarlty  and  the  Mandelstam  representation,  the  analy- 
tlctty  and  threshold  behavior  of  the  positions  and  residues 
of  the  poles  of  the  scattering  amplitude  In  angular  mo¬ 
mentum  a a  a  function  of  energy,  separate  the  right  and 
left  cuts  of  the  partial  wave  amplitude  for  complex  t, 
and  extend,  in  a  model  theory  In  which  elastic  imitanty 
holds,  the  domain  of  analytic!!}-  in  the  t  plane  to  the 
region  Ret  •»  1.  (Contractor's  abstract) 


303 

California  U.  Dept,  of  Physics,  Berkeley. 

THEORETICAL  PHYSICS  OF  ELEMENTARY  PARTI¬ 
CLES.  by  R.  Karplus.  Final  rept.  Apr.  1,  1958- 
May  31,  1962,  4p.  (APOSR-2780)  (AF  49(638)327) 

AD  286724  Unclassified 

A  list  Is  given  of  articles  published  during  50  months' 
work  In  the  theoretical  physics  of  elementary  particles. 
The  bulk  of  the  work  was  concerned  with  the  treatment 
of  the  functions  used  to  describe  reactions  between  ele¬ 
mentary  particles  as  analytic  functions  of  complex 
energy  and  angle  variables.  Two  other  types  of  problems 
on  which  work  was  done  were  the  study  of  strong  and 
weak  interactions  of  elementary  particles  to  Interpret 
experimental  results  obtained  with  the  large  accelerators 
and  the  peculiar  effects  of  interactions  among  elementary 
particles  In  systems  containing  many  such  particles. 


California  V.  [Dept,  of  PhyBtcsj  Berkeley. 


ANALYTIC  PROPERTIES  IN  ANGULAR  MOMENTUM 
OF  THE  RELATIVISTIC  S  MATRIX  (Abstract),  by  A. 
O.  Barut  and  D.  E.  Zwanzlger.  I1962][l]p.  (AF  49- 
(638)327)  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  3oc. , 
Washington,  D,  C. ,  Anr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  R,  v.  7: 
%0.  Apr.  23,  1962. 


From  the  Mandelstam  representation,  an  analytic  con¬ 
tinuation  In  angular  momentum  >  Is  defined,  Tfc?  k>ae- 
matica]  cuts  are  explicitly  separated  mo  that  the  ampli¬ 
tude  has  the  form 


A  (vj2,  -  (q2  *  u2)  *  q2'  — *• 

V/,4 


con-- 1 


Y(q  ,  t)  .  cxpjli  -  *)to(-q  )] 


?  2 
where  Y(q  ,  t)  is  a  real  analytic  fe.trt.on  of  q  and  t 

with  a  cut  from  q2  -  —  to  q2  -  -«2  only.  Thus,  A/q'1 

2 

iUAr  Is  a  real  analytic  function  In  q  and  t.  From  this 
expression,  the  analytic  properties  of  the  positions 
on(q2)  and  the  residues  /*n(q  )  of  the  poles  in  the  angular- 

momentum  plane  (Regge  poles)  are  obtained.  The 
2  2  a 

quantities  o  (q  )  --  /?n(q  ).  q  have  a  right-hand 
(q2  =  0  to  •)  and  a  left-hand  cut  (q2  *  -  »  to  -  u2).  The 
threshold  behavior  of  o^q2)  and  ff^-q2)  is  detenu 'ned  and 
used  tr.  an  effective- range  approximation  based  on  the 
dominance  of  the  pole  terms. 
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California  U.  [Dept,  of  Physics}  Berkeley., 

LOW-ENERGY  LIMIT  AND  HEGGE  POLES  (Abstract),  by 
K.  Igi.  [1952]  [ijp.  [AF  49  638)327]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, , 
WashingtonU.,  Seattle,  Aug.  27-29,  1962. 
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Published  tn  Bull,  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
K)3,  Aug.  27,  1962. 


A  sum  rule  was  derived  under  the  assumption  that  no 
singularities  in  J  with  the  vacuum- quantum  numbers 
extend  above  J  =  0  at  t  -  0,  except  for  the  Pomersnchuk- 
Regge  pole.  The  analysis  shows  that  there  must  exist 
another  singularity  in  1  >  Red  >  0.  We  consider  the 


COMPLEX  ANGULAR  MOMENTUM  IN  RELATIVISTIC 
S- MATRIX  THEORY,  by  A.  O.  Barut  and  D.  E. 
Zwanzlger.  [1962j  [4]p.  tncl,  re.'s.  (AFOSR-J338) 
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Poalbllity,  within  this  framework  of  the  Regge-pole 
hypothesis,  tiLt  the  ABC  trajectory  might  paaa  above 
J  0.  This  would  imply  a  "ghost'  J  -  0  state  similar  to 
t  <e  Pomeranchuk- Rezee  ghost,  and  also  the  possibility 
but  tfe--  ABC  trajector ,  might  pass  through  R'-o  =  2, 
giving  rise  to  a  spin- J  resonance  with  the  vacuum-quan¬ 
tum  numbers,  similar  to  the  Pomeranehuk  spin- 2 
resonance.  A  sum  rule  was  also  proposed  which  enables 
one  to  check  experl mentally  whether  there  exist  any 
singularities  between  0  and  1  besides  the  Pomeranehuk 
and  ABC  poles.  Preliminary  results  are  presented.  A 
close  connection  between  the  slope  of  the  Regge  trajec¬ 
tory  and  the  'N  a- wave  threshold  behavior  and  p-wave 
scattering  length  Is  also  discussed. 
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California  V.  Dept.  of  Physics,  Berkeley. 

ATOMIC  BEAM  RESEARCH,  by  W.  A.  Nlerenberg  and 
H.  A.  Shugart.  Final  rept.  Mar.  31,  1958-Mar.  31, 
1962.  June  30,  1962  [7  ]p,  tad.  table,  refs.  vAFOSR- 
2952)  (A F  49(638)339)  AO  385777  Unclassified 

The  atomic  beam  research  program  13  devoted  to  the 
systematic  measurement  of  various  static  nuclear  and 
atomic  properties.  These  properties  'nclude  the  nuclear 
spins,  magnetic  moments  and  quadrupole  moments  as 
well  as  atomic  hyperflne  structures,  electronic  angular 
moments  and  g  -  factors.  These  measurements  provide 
a  foundation  upon  which  level  systematica  can  be  con¬ 
structed.  and  also  provide  teat  Information  for  nuclear 
structure  theory.  The  technique  employed  is  the  atomic 
beam  magnetic  resonance  method.  (Contractor's 
abstract) 


author,  and  briefly  described.  Studies  have  Included 
flow  stability  and  transport  of  Ionized  fluids  1  -  mag¬ 
netic  fields,  and  tioundary  condition  effects  on  the  sta¬ 
bility  of  finite  roston*,  experiencing  gravitational  ac¬ 
celeration.  Tie  <v  ,rk  has  aiso  been  extended  to  approx¬ 
imate  transport  e  luattans  in  magnetic  fields  where 
binary  tonlzed-partlcie  collisions  are  not  reversible, 
and  to  scattering  phenomena,  second  order  corrections 
to  adiabatic  processes,  and  to  Fermi  acceleration. 
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California  U.  [Dept,  of  Phvalcsj  Berkeley. 

MAGNETIC  SUSCEPTIBILITY  OF  AN  IMPERFECT  GAS 
(Abstract),  by  T.  Soda  and  A.  N.  Kaufman.  [1962] 

[l]p.  [AF  -19(638)5081  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 

36 ."Jam  24,  1962. 

The  equilibrium  magnetic  properties  of  a  system  of  elec- 
tro magnetically  Interacting  molecules  In  a  weak  magneto¬ 
static  field  Hgfr)  are  investigated,  using  a  linked  cluster 
expansion  technique.  When  the  applied  field  varies 
slowly  over  molecular  dimensions,  a  relation  Is  obtained 
between  magnetization  M(r)  and  the  macroscopic  field 

H(r):.  M(r)  =  (4*)'1  x  (p-l)H(r).  The  magnetic  "Clauaius- 
Moasotti  function"  Gi-l)/(u  -  1)  is  expressed  as  a  power 
series  in  the  activity,  the  coefficients  of  which  are  the 
traces  of  molecular  cluster  operators. 


California  V.  Dept,  of  Physics,  Berkeley. 

NUCLEAR  SPIN,  11YFERF1NE  STRUCTURE,  AND 
NUCLEAR  MOMENTS  OF  64- HOUR  YTTRIUM- 90,  by 
P.  R  Petersen  and  H.  A.  Thugart.  [1961]  [8]p.  Incl. 
dlagra.  tables,  refs.  (AFGSR-3267)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)339  and  Atomic  Energy  Commission) 

Unclassified 


Also  published  In  Phys.  Rev.,  v.  125.  284-291,  Jan.  1 

TS'55 


For  abstract  see  Item  no.  244,  Vol.  V. 


California  U.  Dept,  of  Physics,  Berkeley. 

MAGNETOHYDRODYNAMICS,  by  K.  M.  Watson  and  L. 

G.  Henyey.  Final  letter  rept  Mar.  20,  1962,  4p. 
(AK3SR-2413)  (AF  49(638)506)  Unclassified 

The  work  of  this  project  has  been  concerned  with  theo¬ 
retical  research  In  magnetohydrodynamlca,  and  has  been 
concentrated  In  the  fields  of  physics  and  astronomy. 
Publications  resulting  from  the  work  are  listed,  by 
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CYCLOTRON  RESONANCE  IN  SOLIDS,  by  A.  F.  Kip. 
Final  rept.  May  1959-May  1962.  May  27,  1962  [3jp. 
(AFOSR-2765)  (AF  49(638)500)  AD  612127 

Unclassified 

The  method  of  cyclotron  resonance  has  been  demon¬ 
strated  to  be  feasible  as  a  means  of  Investigating  the 
Fermi  surfaces  In  metals.  Cyclotron  resonances  have 
been  studied  In  tin,  copper,  alumtnum,  sodium,  potas¬ 
sium,  and  silver.  Results  give  cyclotron  masses  for 
various  electron  orbits  In  an  applied  magnetic  field, 
and  also  contribute  to  the  understanding  of  Fermi  sur¬ 
faces  In  these  metals.  In  addition,  numerous  problems 
and  phenomena  connected  with  the  cyclotron  resonance 
technique  have  been  studied.  In  particular,  the  effect 
of  the  direction  of  r.  f.  polarization  relative  to  the  ex¬ 
ternally  applied  magnetic  field  has  been  found  to  give 
detailed  information  about  electron  orbits.  Experiments 
on  tin  show  the  usual  Azbel- Kaner  subharmonics  when 
the  applied  field  Is  perpendicular  to  the  metal  surface. 
The  circumstances  under  which  this  anomalous  result 
occurs  have  been  investigated  in  some  detail.  Also 
under  investigation  are  the  signals  which  appear  at  low 
fields  (up  to  50  gauss),  notably  in  fin.  These  have  been 
shown  not  to  be  cyclotron  resonance  by  their  failure  to 
scale  with  frequency,  and  their  cause  Is  cow  under 
Investigation.  High  field  oscillations  attributable  to  the 
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>  70  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


de  Haas-Shubnikov  effect  In  both  tin  and  aluminum  are 
also  being  studied.  The  effects  of  field  Upping  and  r.  f. 
polarization  on  these  signals  are  being  considered. 

Some  work  has  been  done  on  a  modification  of  the  usual 
de  Haas- van  Alphcn  experime  it,  using  a  conventional 
lock-ln  detection  scheme  with  low  frequency  field  modu¬ 
lation. 
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California  U.  Dept,  of  Physics,  Berkeley. 

AZBEL'-KANER  RESONANCE  IN  TIN  WITH  MAGNETIC 
HELD  PERPENDICULAR  TO  THE  SURFACE,  bv  J.  F. 
Koch  and  A.  F.  Kip.  [1962J  (4jp.  Incl.  diagrs.  (AFOSR- 
3409,  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)600  and  Office  of  Naval  Re¬ 
search)  Unclassified 

Also  published  In  Phvs.  Rev.  Ltrs. ,  v.  8:  473-476, 

June  15, 19627 

Resonances  were  observed  only  when  the  magnetic  field 
was  directed  along  or  within  10'  of  the  [100]  axis  and 
with  the  r.  f.  current  directed  along  the  [100]  axis  in  the 

surface.  The  effective  mass  was  m*  =0.5?  m  .  Reso- 

e 

nances  were  also  observed  with  the  r.  f.  current  along 
‘he  [001  j  axis  with  m*  =  0. 2  and  0.3  Details  are 

given  of  the  experimental  arrangement  and  of  the  material 
used.  An  explanation  is  given  as  to  how  these  resonances 
arise  and  also  why  they  have  not  been  observed  In  other 
metals. 
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CYCLOTRON- RESONANCE  STUDIES  IN  Sn  (Abstract), 
by  F.  Koch  and  A.  F.  Kip..  [1962]  [ljp.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)600]  and  Office  of  Naval  Research) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Riys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-2$  1962. 

1  ubllshed  In  Bull.  Amer.  Phys.  Soc.,  Scries  II,  v.7: 

477,  Aug.  27,  1962. 

Azbel'-Kaner  resonance  for  stngle  crystals  of  white  Sn 
has  been  studied  at  35  kmc  for  (100),  (101),  and  (110)  sur¬ 
faces,  using  linear  polarization  of  rf  current  both  perpen¬ 
dicular  and  parallel  to  H..  The  m*  values  and  their  de¬ 
pendence  on  the  direction  of  H  !  i  these  surfaces  have  been 
measured.  It  Is  found  that  considerable  differences  In  the 
relative  amplitudes  of  cyclotron- resonance  series  ob¬ 
served  with  H  along  the  same  axis  but  contained  In  differ¬ 
ent  surfaces.  This  result  is  Interpreted  In  terms  of  the 
geometry  of  the  Fermi  surface  and  Fermi  velocity  at  the 
■joint  of  the  orbit  In  the  skin  depth.  The  maximum  sig¬ 
nal  amplitude  Is  observed  when  jrf  Is  parallel  to  the  ve¬ 
locity  of  the  electron  when  It  Is  in  the  skin.  The  ampll- 
2 

lude  varies  as  the  cos  of  the  angle  of  j  j  measured  from 
the  maximum.  In  addition  to  the  usual  surface  reso¬ 


nances,  the  Azbel-Kaner  resonance  was  observed  tn  the 
vicinity  of  the  [100],  when  this  axis  was  perpendicular 
or  at  large  angles  with  respect  to  the  surface. 
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DYNAMIC  EFFECTS  OF  THE  SUHL- NAKAMURA  INTER¬ 
ACTION  TN  MAGNETIC  MATERIALS,  by  P.  Ptneus, 

P.  G.  DeGenr.JS  and  others.  [1962]  [2]p.  Incl.  dtagr. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  49(638)600]  and  National  Science 
Foundation)  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and  Mag¬ 
netic  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 

Published  In  Jour.  Appl.  Phys.,  v.  34:  1036-1037, 

Apr.  1963. 

In  a  magnetic  material,  the  nuclear  spins  are  coupled 
via  the  exchange  of  virtual  spin  waves  ,'Suhl- Nakamura 
Interaction).  This  long  range  Interaction  ts  known  to 
contribute  to  the  nuclear  transverse  relaxation  time. 

It  also  gives  rise  to  a  depression  of  the  nuclear  reso¬ 
nance  frequency  and  in  fact  to  a  complete  nuclear  spin- 
wave  spectrum.  This  spectrum  is  well  defined  even 
when  the  nuclear  spins  are  far  from  saturation.  In 
materials  of  sufficiently  high  concentrations  of  nuclear 
sp'ns  and  at  sufficiently  low  temperatures  (helium 
range)  nonlinear  effects  may  occur  In  the  nuclear  reso¬ 
nance  signal,  as  iiavc  been  observed  by  Heeger,  Portts, 
and  Witt  In  KMnFj.  (Contractor's  abstract) 
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QUANTUM  OSCILLATIONS  IN  THE  MICROWAVE 
SURFACE  IMPEDANCE  OF  ALUMINUM  AND  TIN 
(Abstract),  by  C.  C.  Grtmes,  F.  W.  Spong,  and  A.  F. 
Kip.  [1962]  [l]p.  (Sponsored  jointly  by  Air  F'orce 
Office  of  Scientific  Research  under  [AF  49(6381600] 
and  Office  of  Naval  Research)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n.  v.  7: 
477,  Aug.  27,  1962. 

Oscillations  In  the  magnetic-field  derivative  of  the 
microwave  surface  resistance  of  single  crystals  of 
aluminum  and  white  tin  at  1 . 5  °K  are  reported.  Because 
the  oscillations  are  periodic  tn  reciprocal  magnetic 
field,  with  periods  independent  of  microwave  frequency, 
they  are  associated  with  the  quantization  of  the  orbital 
motion  of  electrons  Into  Landau  levels  In  a  magnetic 
field,  and  are  fundamentally  related  to  the  static  effects 
of  de  Haas- van  Alphen  (dH-vA)  and  Shubntkov-de  Baas. 
The  observed  periods  and  anisotropy  were  In  quantitative 
agreement  with  some  of  the  dH-vA  periods  seen  by 
Gunnersen  tn  aluminum  and  by  Gold  In  tin.  However, 
there  appear  to  be  some  differences  between  the  2 
effects.  In  the  skin-  resistance  oscillations,  for  the 
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field  along  the  (had  axis  of  aluminum  or  the  tetrad  axis 
of  tin,  a  single  period  was  observed,  rather  than  the 
beats  observed  in  the  dH-vA  effect.  T'e  oscillations  were 
studied  with  both  longitudinal  and  transverse  linear  polar¬ 
ization  of  the  microwave  currents,  and  with  the  field 
both  parallel  and  Inclined  to  the  surface. 
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A  STUDY  OF  IONOSPHERIC  ABSORPTION  PRODUCED 
BY  SOLAR  OOSMIC  RAYS,  by  R.  A.  Weir,  Jr.  [1S62] 

[104 jp.  tnd.  dlagrs.  tables,  refs.  (AFOSR-4548) 

(AF  49(638)873)  AD  296176  Unclassified 

Absorption  of  cosmic  radio  noise  in  the  lower  Ionosphere 
due  to  arrival  of  solar  cosmic  rays  has  been  calculated 
for  several  locations  at  high  magnetic  latitudes.  Calcula¬ 
tion  was  made  in  3  parts:  (1)  vol-tme  production  rate  of 
electrons  from  ionization,  (2)  equilibrium  electron  density 
resulting  from  competition  between  production  and  re¬ 
combination  processes,  and  (3)  absorption  of  electromag¬ 
netic  radiation  passing  through  the  ionized  region.  Cal¬ 
culation  was  made  for  proton  energy  spectra  in  the  form 
of  power  law  as  observed  by  balloon-borne  detectors 
following  large  solar  flares.  Calculated  absorption  wa  s 
compared  with  observations  obtained  by  riometers 
(relative  ionospheric  opacity  meter)  at  Point  Barrow. 

Fort  Yukon,  College,  »:<l  Farewell,  Alaska.  For  the 
solar  proton  event  of  July  14,  1959,  the  calculated  ab¬ 
sorption  based  on  balloon  data  does  not  agree  tr.  magni¬ 
tude  nor  latitude  variation  with  the  observations  obtained 
by  the  Alaskan  riometers.  The  lack  «f  agreement  tn 
absolute  magnitude  indicates  that  the  -.t'oospheric  co- 
effle'ents  used  tn  obtaining  th<_  C'-uL'-briam  electron 
density  are  In  error.  In  particular,  the  collisions!  de¬ 
tachment  as  well  as  electron  attachment  coefficients 
appear  to  require  considerable  revision.  The  lack  of 
agreement  In  the  latitude  variation  substantiates  observa¬ 
tions  at  rocket  altitude  that  the  power  law  energy  spec¬ 
trum  flattens  considerably  at  prc'-on  energies  below  100 
mev.  (Contractor’s  abstract) 
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AN  AURORAL- ZONE  ELECTRON  PRECIPITATION 
EVENT  AND  ITS  RELATIONSHIP  TO  A  MAGNETIC 
BAY,  by  R.  R.  Brown  and  W.  H.  Campbell.  [1962] 

[10]p.  Incl.  dlagrs.  table.  (ArOSR-J875)  (AF  49(638)- 
873)  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  67:- 
1357-1366,  Apr7  1362. 

The  relationship  of  an  auroral- zoi.»  electron  precipitation 
event  to  a  magnetic  bay  has  been  examined  using  simul¬ 
taneous  observations  of  x-ray  intensity  at  balloon  alti¬ 
tudes,  ionospheric  absorption  of  cosmic  radio  noise,  geo¬ 
magnetic  micropulsations  in  the  5-  to  30- sec  period 
range,  and  variations  tn  the  geomagnetic  elements  H,  D, 
and  Z.  These  observations  show  that  an  intense  electron 
bombardment  of  the  upper  atmosphere  was  In  progress 
prior  to  the  bay  and  suggest  that  the  current  system  of 


the  bay  was  "triggered”  by  the  sudden  Intensification 
and  expansion  of  the  electron  precipitation.  The  motion 
of  the  current  system  of  the  westward  electrojet  and 
the  electrons  precipitating  or.  the  atmosphere  waa  to¬ 
ward  the  north,  indicating  that  procesaes  well  out  of  the 
lines  of  force  through  the  auroral  zone,  rather  than 
local  field  conditions,  were  responsible  for  the  move¬ 
ment.  (Contractor's  abstract) 
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A  COMPARISON  OF  AURORAL- ZONE  X-RAY  OBSER¬ 
VATIONS  FROM  PERIODS  WITH  DIFFERENT  LEVELS 
OF  SOLAR  ACTIVITY,  by  R.  R.  Brown.  [1962]  [4]p. 
incl.  tables.  (AF  49(638)873)  Unclassified 

Published  in  Jour.  Geophys.  Research,  v.  67  :  2681- 
iTff, "July!  962. 

A  comparison  has  been  made  of  auroral- zore  x-ray 
observations  from  ba'*Tcn  flights  in  the  summer  months 
of  1960  and  1961  to  examine  how  electron  precipitation 
varies  with  solar  activity.  The  results  of  this  study 
Indicate  that  the  frequency  of  x-ray  events  diminishes 
wtth  a  decline  in  solar  activity.  However,  the  daily 
electron  flux  over  the  auroral  zone  in  June  1961  was 
twice  as  large  as  that  in  1960.  This  result  Is  attributed 
to  position- motion  effects  of  the  electron  precipitation. 
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ELECTRON  PRECIPITATION  ACCOMPANYING 
IONOSPHERIC  CURRENT  SYSTEMS  IN  THE  AURORAL, 
ZONE,  by  J.  R.  Barcus  and  R.  R.  Brown.  [1962] 

[8]p.  IncL  dlagrs.  table.  (AF  49(638)873) 

Unclassified 

Published  in  Jour.  Geophys.  Research,  v.  67:  2673- 
2680,  July  1962. 

From  examination  of  x-  ray  and  ionospheric  absorption 
data  during  magnetic  bays  in  the  auroral  zone,  it  has 
been  found  that  electron  precipitation  on  the  atmosphere 
accompanies  auroral- zone  electrojets.  The  position  of 
an  electrojet  and  its  associated  electron  precipitation 
region,  rather  than  the  amount  of  current  in  the  system, 
largely  controls  the  magnitude  of  x-ray  and  Ionospheric 
absorption  effects. 
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A  PULSATING  AURORAL- ZONE  X-RAY  EVENT  IN 
THE  100- SECOND  PERIOD  RANGE,  by  D.  S.  Evans. 
[1962]  [6]p.  incl.  dlagrs.  (AF  49(638)373) 

Unclassified 

Published  tn  Jour.  Geophys.  Research,  v.  68:  395- 
400,  Jan.  15,  1963. 
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The  observation  of  a  100-see  period! city  tn  x-ray  Inten¬ 
sity  at  balloon  altitudes  during  an  Intense  auroral- zone 
x-ray  event  is  described.  The  peaks  In  x-ray  Intensity 
are  attributed  to  variations  In  the  flux  of  electrons  Inci¬ 
dent  on  the  atmosphere  rather  than  to  motion  effect  of 
the  electron  prectpltatton.  As  such,  the  variations  of 
the  electron  flux  reflect  the  dynamtes  of  the  mechanism 
responsible  for  the  precipitation  of  the  electrons  Into  the 
atmosphere.  The  relation  of  tills  type  of  periodic  elec¬ 
tron  bombardment  to  pulsating  aurora  Is  considered. 
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!  RESEARCH  IN  ATOMIC  PHYSICS  SCA  TTEfBNG 
PROCESSES]  by  K.  M.  Watson.  Final  rept  Oct.  1, 
1961-Sept.  30.  1962.  Oct.  31,  1962,  3p.  lncl.  refs. 
(AFOSR-4050)  (AF  APOSR-62-121)  Unclassified 

Work  dl„  cussed  In  this  paper  lies  within  3  general  cate¬ 
gories:  (1)  many  body  problem  and  statistical  mechanics 
(2)  atomic  physics,  and  (3)  elementary  particle  physics. 
This  Is  a  computation  program  to  study  errors  Inherent 
In  the  Hartree-  Fock  method  which  Is  used  In  describing 
scattering  phenomena.  Other  similar  computational 
programs  will  Involve  studies  In  certain  atomic  scatter¬ 
ing  problems,  such  as  modification  to  the  Kohn  varia¬ 
tional  principle  method. 
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CONCERNING  THE  NOTION  OF  TIME  1NTEHVAL  IN 
S- MATRIX  THEORY,  by  M.  L.  Goldberger  and  K.  M. 
Watson.  [1962]  [3jp.  lncl.  dtagr.,  (APOSR-J18) 

(In  cooperation  with  Princeton  U. ,  N.  J. )  (Ep»  isored 
jointly  by  Alt  Force  Office  cf  Scientific  Research  under 
AF  APOSR-62-121  and  Atomic  Energy  Commission) 

AD  400384  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  127  :  2284-2286, 
SeptTlS,  1962. 

The  notion  of  time  duration  Is  considered  within  the 
framework  of  S-matrlx  theory.  It  ts  shown  that  Wlgner's 
definition  of  the  time  delay,  -tfl](d  InS  de)J,  for  a  scatter¬ 
ing  process  permtts  one  to  define  time  duration  In  a 
coarse-grained  sense.  (Contractor's  abstract) 
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PION  RESONANCES,  by  F.  Zaeharlasen  and  C.  Zemach. 
;1962j  [lOjp.  lncl.  diagrs.  refs.  (AFOSR-J137) 

[A F  APOSR-62-121]  AD  400188  Unclassified 

Also  published  in  Phvs.  Rev.,  v.  128  :  849-858,  Oct.  15, 

15527 

A  self-consistent  calculation  of  some  features  of  the  low- 
energy  plon  resonances  la  performed  by  a  "boot- strap" 
method  which  preserves  ur.itarlty  and  the  analytic  proper¬ 


ties  of  scattering  amplitudes  and  satisfies  crossing 
symmetry  approximately.  The  Interaction  of  2-plon 
states  with  pton-<,<  meson  states  ts  decisive  for  the 
properties  of  the  p  meson.  Values  of  the  p  meson  mass 
and  width  and  the  v-  meson  width  are  obtained  tn  terms 
of  the  plon  and  v  meson  masses  and  are  in  fair  agree¬ 
ment  with  experiment.  (Contractor's  abstract) 
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MICROSCOPIC  BASIS  OF  MACROSCOPIC  MAGNETO¬ 
STATIC  ENERGY,  by  A.  N.  Kaufman  and  T.  Soda. 

[1962]  [3]p.  (APOSR-J388)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  APOSR- 
62-121  and  Atomic  Energy  Commission)  AD  408290 

Unclassified 

Also  published  tn  Jour.  Chem.  Phys. .  v.  37:  1983-1990, 
Nov. 'I,  1962. 

A  m'croscopic  description  of  the  electromagnetic  Inter¬ 
actions  among  a  set  of  charged  particles,  valid  to  terms 

.9 

of  order  c  ,  is  used  to  derive  a  number  of  well- known 
expressions  for  macroscopic  electrostatic  and  magneto¬ 
static  energy  and  work.  Particular  attention  is  paid  to 
the  assumptions  required  foi  the  validity  of  these  expres¬ 
sions,  and  to  the  relations  between  the  various  nun- 
equivalent  expressions  bearing  the  same  name  fsuch  as 
magnetic  work).  (Contractor's  abstract) 
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GROUND  STATE  OF  THE  HELIUM  ATOM,  by  C. 
Schwartz.  [1962]  [3jp.  lncl.  uble.  (Sponsored  jointly 
by  Air  Fcrce  Office  of  Scientific  Research  under 
AF  APOSR-  62-121,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research)  Unclassified 

Published  In  Phvs.  Rev. ,  v.  128:  1146-1148,  Nov.  1, 

1555. - 

Following  a  recent  attempt  to  analyze  the  rate  af  con¬ 
vergence  of  Rayletgh-Rllz  variational  calculations  on 
the  ground  state  of  helium,  a  re-investlgatlon  ts  made 
of  the  usefulness  of  Inserting  fractional  powers  of  the 
variables  Into  the  conventional  Hylieraas  series.  The 
results  are  reported  to  be  successful!.  With  a  164- term 
trial  function  containing  half- powers  of  the  variable 
s  -  r j  -  Tj,  the  best  eigenvalue  obtained  by  Pekerls, 

who  used  1078  terms  of  the  conventional  i/pe,  has  been 
matched.  The  extrapolated  value  for  the  nonrelatlvtstlc 
eigenvalue  Is  -2.9037243771  au,  with  an  estimated 

uncertainty  of  about  1.  lo'^  (Contractor’s  abstract) 
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UNSTABLE  MODES  IN  THE  SOLAR  HYDROGEN 
CONVECTION  ZONE,  byK.-H.  Bohm.  [1962]  [20]p. 
tncl.  dlsgrs.  table*,  refs.  (AFOSR-J617)  (AF  AFOSR- 
62-199)  AD  <14074  Unclassified 

Astrophys.  Jour.,  v.  137:881-900, 


For  tbe  model  of  the  solar  hydrogen  convection  rone 
suggested  by  Bohm-Vltense  (19:58),  the  fundamental 
mode*  with  horizontal  scales  In  the  range  500  km  ■£ 

(X  2 1  *  50000  km  and  their  growth  rati 3  (degree  of  Insta¬ 
bility)  have  been  calculated,  using  the  linearized  hydro- 
dynamic  equations  and  including  the  effects  of  radiative 
transfer.  The  variation  of  the  mean  temperature  Tp 

and  density  p^  with  depth,  the  dependence  of  the  other 
the rn  cd'/raml c  functions  on  Tq  and  Oq  for  a  partially 

Ionized  mixture  of  hydrogen  and  helium,  and  the  detailed 
depth  dependence  of  the  opacity  and  Its  derlvates  have 
been  taken  Inti  account.  A  detailed  model  of  the*  stable 
photosphere  a  ul  a  schematic  model  of  the  lower  parts  of 
the  chromosphere  have  been  Incorporated  In  the  Bflhm- 
Vttense  model.  In  order  to  study  the  penetration  of  the 
convective  motion  tnto  the  stable  part  of  the  atmosphere. 
These  computations  may  be  considered  as  s  first  prepara¬ 
tion  for  a  later  application  of  the  non- linear  convection 
theory  of  Ledoux,  Schwarzschlld,  and  Spiegel  (1961)  to 
the  solar  hydrogen  convection  zone.  The  conclusions 
from  the  results  of  the  present  calculations  are  as 
follows:  (1)  The  growth  rates  Increase  approximately 
linearly  with  Increasing  wave  number  of  the  perturba¬ 
tion,  1.  e. ,  much  faster  than  In  the  case  of  a  polytropic 
atmosphere.  (2)  At  a  scale  (X  2)  =  500  bn,  wer  are  not 
yet  close  to  the  maximal  rate  of  Instability.  Cunst  - 
qutnelv,  the  "cutoff"  of  the  unstable  modes  due  to  the 
radiative  smoothing  of  temperature  fluctuations  must 
occur  only  at  a  considerable  smaller  (X  2).  This  Is  due 
to  the  fact  that  the  modes  arc  mainly  driven  tn  layers 
a  few  hundred  kilometers  below  the  photosphere,  where 
the  opaetty  Is  some  orders  of  magnitude  higher  than  tn 
the  photosphere.  (3)  Modes  of  a  small  horizontal  scale 
are  essentially  restricted  to  a  (vertically)  thin  layer  at 
the  top  the  convection  zone;  and  (4)  The  overshooting 
of  the  convective  motion  tnto  the  stable  parts  of  the 
atmosphere  Is  larger  for  modes  with  larger  values  of  X.. 

In  the  stable  parts  of  the  atmosphere  the  convective 
motion  ts  mainly  horizontal.  Modes  with  a  horizontal  X 
larger  than  about  6000  km  probably  penetrate  a  few 
thousand  kilometers  tnto  the  chromosphere.  (Contrac¬ 
tor's  abstract) 
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NUCLEAR  SPINS,  HYPERFINE  STRUCTURES,  AND 
NUCLEAR  MOMENTS  OF  SCANDtUM-46  AND  YTTRIUM- 
91,  by  F.  R.  Petersen  and  H.  A.  Shugart.  [1962]  [7jp.. 
tncl.  dtagrs.  tables,  refs.  (AFOSR- 66- 1272)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
(AF  AFOSR- 62-346]  and  Atomic  Energy  Commission) 

AD  640224  *  Unclassified 


Also  published  tn 

Fr- 


Also  published  In  Phy*.  Rev.,  v.  128:  1740-1746, 

Nov,  15,194*:“ 

The  atomic-beam  magnetic-  *-e''onance  method  was  used 
to  6tudy  some  atomic  and  nuclear  properties  of  84-day 

Sc*6  and  38-day  Y®1.  The  are:  SC*6,  1  =  4; 

uncorrected  magiettu  moment  =  +3.03  (2)nm;  uncorrected 

2 

quadrupole  moment  -  +3. 119  (6)b;  state  gP 

0.  7990  (8)-  a  =  +150.576  (9)  irc/sec,  b  =  +14.30  (14) 
mc/sec;  ^Dg  2  state  gj  -  1. 1995  (18);  a  -  *60.  9069  (4) 
mc/sec;  b  =  -20.41  (10)  mc/sec.  Y®1,  l  =  1/2,  un¬ 
corrected  magnetic  moment  =  ±0. 1634  (8)nm;  ^Dj/j  state 
a  *  +68. 34  (2)  me  'sec;  hyperfine  structure  =  ±136.  69  (3) 
me  sec;  ^D,.  state  a  =  ±34,35  (3)  mc/sec;  hyperfine 
structure  =  ±103.05  (4)  mc/sec. 
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California  C.  Dept,  of  Physics,  Berkeley. 

SINGULA  HI  TIES  IN  ANGULAR  MOMENTUM  OF  THE 
SCATTERING  AMPLITUDE  FOR  A  CLASS  OF  SOLUBLE 
POTENTIALS,  by  A.  O.  Barut  and  F.  Calogero.  ]1962j 
(ll]p.  tncl.  dtagrs.  refs.  (AFOSR- J395)  [AF  APOSR- 
62-373]  AD  411908  Unclassified 

Also  published  in  Phvs.  Rev.,  v.  128:1383-1393, 

Nov,  1,  1962. 

The  analytletty  of  the  scattering  amplitude  In  the 
variables,  energy,  and  angular  momentum  Is  explicitly 
studied  for  square  well  and  a  class  of  continuous  po- 
2 

tentlals  haring  air  type  of  core  or  tail.  The  trajec¬ 
tories  of  the  poies  tn  the  t  plane  and  thetr  residues  have 
been  determined  numerically.  (Contractor's  abstract) 
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California  U,  Dept,  of  Physics,  Berkeley. 

ANA LYT! CITY  IN  ANGULAR  MOMENTUM  OF  THE 
RELATIVISTIC  MANY- CHANNEL  S  MATRIX  FROM 
DISPERSION  RELATIONS  AND  DN1TAHITY,  by  A.  O. 
Barut.  [1962]  ,5]p.  tncl.  refs.  (AFOSR- JS38) 
jAF  AFOSR- 62-373'  AD  411909  JnclasslHed 

Also  published  tn  Phys.  Rev.,  v.  126-  1959-1963. 

Nov.  15,  1962. 

The  analyttctty  ot  the  scattering  amplitude  in  angular 
momentum  for  N-cotq'led  r  ='atiri<sttc  2- body  channels 
Is  investigated  on  the  basis  of  Mandelstam  representa¬ 
tion  c.td  unttarlty.  Tbe  problem  of  the  proof  of  the 
analytic  properties  of  the  amplitude  is  reduced  to  the 
boundedness  of  a  particular  kernel  Involving  the  left- 
hand  discontinuity  of  the  amplitude.  The  behavior  of 
the  Regge  trajectories  at  inelastic  thresholds  Is  deter¬ 
mined,  The  results  are  extended  to  relativistic  modeia 
with  Infinite-dimensional  unltarity  relatio:  but  without 
crossing  symmetry  such  as  the  Bethe-Salpeter  ampli¬ 
tude.  Tbe  Implications  of  the  results  to  the  exact  S- 
matrix  theory  are  also  discussed.  (Contractor's 
abstract) 
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California  U.  Dept,  of  Physics,  Berkeley. 

TWO  VACUUM  POLES  AND  PION- NUCLEON  SCATTER¬ 
ING  by  K.  Igt.  [1&62J  [8]p.  incl.  tables,  refs.  (AFOSR- 
64-0-197)  (AF  AFOSR- 62-373)  AD  436378 

Unclassified 

Also  published  In  Phys.  Rev.,  i.  130:  820-827,  Apr.  15, 
r563. 

A  general  expression  Is  given  for  the  pion- nucleon  non- 
c barge-exchange  scattering  amplitude  for  arbitrary  en¬ 
ergy  and  small  momentum  transfer  on  the  assumption 
tnat  only  the  vacuum  pole  P  and  the  second  vacuum  pole 
P'  exist  In  the  upper  half  J  plane..  Sum  rules  for  nor. 
spin- flip  and  spin- flip  amplitudes  are  derived  and  used, 
combined  with  the  analysis  of  the  high-enc-rgy  ■*- N  cross 
sections  in  terms  of  Regge  poles,  to  investigate  the  be¬ 
havior  of  P  and  P'  trajectories  near  t  0.  For  this 
purpose  the  importance  of  a  precise  measurement  of  the 
leu-energy  partial-wave  phase  shifts  is  emphasized.  A 
sum  rule  for  the  S-wave  pion- nucleon  non-charge- 
exchange  scattering  length  can  be  satisfied  with  0-  5. 
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California  U.  Dept,  of  Physics,  Berkeley. 

ELEMENTARY  PARTICLE  THEORY  OF  COMPOSITE 
PARTICLES,  bvS.  Weinberg.  [19621  [6|p.  (AFOSR-64- 
0499-  (AF  AFOSR-62-373)  AD  43  6366  Unclassified 

Also  published  in  Phys.  Rev...  v.  130-776-783.  Apr.  15, 
1963. 

Any  nonrelatlvisttc  theory  may  be  rewritten  by  introducing 
fictitious  elementary  particles  with  arbitrary  properties. 
No  physical  predictions  are  affected,  provided  that  the 
interaction  part  of  the  Hamiltonian  is  corresjendingly 
modified.  The  fictitious  elementary  part  cle  provides  a 
good  representation  of  a  real  composite  particle  If  the 
modified  Interaction  Is  sufficiently  weakened  for  pertur¬ 
bation  theory  to  work.  It  corresponds  to  a  truly  ele¬ 
mentary  particle  with  Infinite  bare  mass,  and  hence 
with  Z  =  0.  It  ts  shown  how  the  latter  condition  yields  a 
sum  rule  for  the  coupling  of  a  composite  particle  to  Its 
constituents  as  a  function  of  energy.  Tee  sum  rule  can 
bt  used  to  evaluate  such  coupling  constants  as  that  for 
the  proton-electron- hydrogen  vertex.  The  mathematical 
method  used  Is  that  developed  by  Schmidt  for  the  study 
of  the  Fredholm  equation,  and  corresponds  to  the  extrac¬ 
tion  of  a  single  factor  from  the  full  Fredholm  deter¬ 
minant. 
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California  U.  Dept,  of  Physics.  Berkeley. 

ANALYTICTTY  AND  UN1TAR1TY OF  GENERAL 
TRANSITION  AMPLITUDES,  by  A.  J.  Dragt  and  R. 
Karplus.  11962!  [9}p.  Inc’,,  refs.  (AFOSR- 64- 0500} 
(AF  APOSR-62-373)  AD  436168  Unclassified 


Also  published  In  Nuovo  Ctmento,  Series  X,  v.  26:  168- 
176,  Oct  1.  1962. 

The  a  rial  yti  city  and  unitarity  hypotheses  for  a  general 
transition  amplitude  are  formulated  carefully  for  a 
world  containing  only  1  type  of  particle.  From  these 
hypotheses  follows  the  conclusion  that  the  general 
transition  amplitude  has  no  singularities  on  the  positive 
real  energy  aids  other  than  isolated  singularities  at 
physical  firesholds.  The  analytic  behavior  near  each 
such  singularity  ts  exhibited.  At  thresholds  for  processes 
Involving  an  odd  number  of  particles,  the  behavior  is 
logarithmic. 
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California  U..  Dept,  of  Physics,  Berkeley. 

A  NOVEL  APPROACH  TO  ELEMENTARY  SCATTER¬ 
ING  THEORY,  by  F.  Calogero.  [1962;  ,42jp.  lacl. 
tilagrs.  refs.  (APOSR-64-C50t)  (AF  APOSR-62-373) 
AD  43616c  Unclassified 

Also  published  in  Nuovo  Cimento.  Series  X  v.,  27: 

261- 2^2,  Jan.  i.  1963. 

An  approach  to  potential  scattering  is  discussed.  The 
problem  of  evaluating  scattering  phase-shifts  and 
bound-stai.*  energies  Is  discussed.  Hie  effect  of  the 
potential  on  the  wave  function  ts  also  analyzed.  Approx¬ 
imating  formulas  are  given.  A  powerful  representation 
for  the  tangent  of  the  phase  shift,  valid  if  the  potential 
never  changes  sign  and  the  phase  shift  is  smaller  In 
magnitude  than  *  2,  is  obtained.  Bounds  on  the  phase 
shifts  and  on  their  derivatives  with  respect  to  linear 
and  angular  momentum  are  established.  (Contractor  s 
abstract) 
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California  U.  Dept,  of  Phystcs,  Berkeley. 

SPONTANEOUS  BREAKDOWN  TO  OCTET  SYMMETRY. 
bvS.  L.  Glashow.  !1962)  |3>.  (AFOSR- 64-0502) 

(AF  AFOSR-62-373)  AD  436171  Unclassified 

Also  published  In  Phys.  Rev. ,  v.  130:  2132-2134, 

June  1.  1963. 

A  model  of  strong  Interactions  with  the  octet  symmetry 
of  Gell-Mann  and  Ne'eman  ts  considered,  and  a  spon¬ 
taneous  breakdown  of  th-s  symmetry  leading  to  nonde¬ 
generate  baryon  masses  is  sought.  The  Gell-Mann 
mass  formula  Is  deduced  for  the  physically  relevant  sym¬ 
metry-breaking  solutions. 
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California  U.  Dept,  of  Phystcs,  Berkeley. 

UNSTABLE  PARTICLES  IN  S- MATRIX  THEORY,  by 
D.  Zwanziger.  J1962]  [11  Jp.  incl.  dtagrs.  refs. 

( 4 POSR- 64-0504)  (AF  AFOSR-62-373)  AD  436374 

Unclassified 
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Also  published  tn  Phys.  Rev...  v.  131:888-898,  July  15, 

T55T 

The  consequences  of  the  existence  of  complex  poles  In 
scattering  amplitudes,  corresponding  to  resonances  or 
unstable  policies,  are  Investigated.  Specific  examples 
show  tiiat  corresponding  to  such  poles  are  urinal  th reh¬ 
old  cuts  lying  near  the  physical  region  and  which  cause 
'wooly  cusps'  in  scattering  cross  sections.  The  dis¬ 
continuity  across  such  a  cut  ts  expressed  by  a  unltartty- 
like  relation  in  terma  of  unphysictl  amplitudes  with  un¬ 
stable  external  particles  defined  oy  the  residues  of  the 
complex  poles.  More  generally,  it  is  shown  that  the 
Landau  equations  for  the  singularities  must  be  extended 
to  Include  all  unstable  as  well  as  stable  particles.  The 
Cutkosky  formulas  specify  the  corresponding  discon¬ 
tinuities  in  terms  of  the  physical  and  unphyslcal  ampli¬ 
tudes.  (Contractor's  abstract) 
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(California  It.  Dept,  of  Physics,  Berkeley] 

DECAYS  OF  VERY  UNSTABLE  PARTICLES,  by  S.  L. 
Glashow.  (1962]  (2jp.  (Sponsored  jointly  by  Air  Force 
(Office  of  Scientific  Research]  under  [AF  AFOSR-62-373] 
and  North  Atlantic  Treaty  Organization)  Unclassified 

Published  In  Phys.  Ltrs. ,  v.  2:  251-252,  Oct..  1,  1662. 

Particles  so  short-lived  that  the  usual  approximations 
and  conclusions  are  Invalid  are  considered.  Different 
decay  modes  may  Iiave  different  line  shapes  and  mean 
energies:  this  behavior  may  help  to  determine  spins.  In 
particular  the  spins  of  hyperon  isobars,  the  new  KK 
resonance  and  the  n  meson  are  discussed. 
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California  U.  Dept,  of  Physics,  Berkeley. 

AURORAL  ZONE  X-RAY  PULSATIONS  IN  THE  1-  TO 
15-SECOND  PERIOD  RANGE,  by  C.  D.  Anger,  J.  R. 
Barcus  and  others.  [1962]  [8}p.  incl.  diagrs.  (AFOSR- 
J392)  (AF  AFOSR-62-422)  AD  411898  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  68: 
1023-1033]  Feb.15,  1963. 

Auroral  zone  x-ray  pulsation  in  the  1-  to  15- sec 
period  range,  observed  at  Macquarie  Island.  Australia, 
on  Mar.  5,  1962,  and  College,  Alaska,  on  June  29,  1962, 
are  described.  Both  observations  Indicate  that  the  time 
Intervals  between  the  x-ray  bursts  are  not  unique;  the 
average  Intervals  over  the  pulsation  events  were  7.8  and 
8.8  sec,  respectively.  These  observations  indicate  P->t 
the  pulsation  periods  in  this  range  are  determined  by 
acceleration  or  pitch-angle  redistribution  processes  in 
the  equatorial  plane  rather  than  any  fundamental,  periodic 
motion  of  the  electrons  along  lines  of  force  In  the  geo¬ 
magnetic  field. 
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California  U.  Dept,  of  Physics,  Berkeley. 

SIMULTANEOUS  ELECTRON  PRECIPITATION  IN 
THE  NORTHERN  AND  SOUTHFRN  AURORAL  ZONES, 
by  K.  A.  Anderson,  R.  R.  Brown  and  others.  ]1962] 
(2]p.  incl.  diagrs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-62-422, 
National  Science  Foundation,  and  Office  of  Naval  Re¬ 
search)  AD  297111  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  67: 
W£T5777$epr  1932. 

A  series  of  simultaneous  high-altitude  balloon  flights 
were  cat  Hedout  from  College,  Alaska,  and  Macquarie 
Island,  Austra-l  f,  tor  the  purpose  of  comparing  features 
of  electron  pr*  ■xpltattoj  into  the  northern  and  southern 
4  -ror«J  zones  approximately  the  same  geomagnetic 
lc  ^.-:..  *-  tupvtantial  fluxes  of  auroral  zone  x-rays 
re  re  obse.v,  i  \r>  noth  hemispheres  during  magnetic  bay 
activity.  The  .  ray  observations  indicate  that  the  elec¬ 
tron  influx  in  both  hemispheres  extended  over  a  region 
3*  wide  tn  latitude  and  16°  in  longitude.  The  near 
equality  of  the  x-ray  fluxes  in  both  auroral  zones  sug¬ 
gests  that  the  electron  precipitation  originated  from 
processes  far  out  on  the  lines  of  force,  near  the  equa¬ 
torial  plane.  The  magnetic  and  Ionospheric  disturbances 
accompanying  the  x-ray  event  are  discussed. 


339 

California  U.  Electronics  Research  Lab. ,  Berkeley.. 

A  PHASE-PLANE  APPROACH  TO  RELAY  SAMPLED- 
DATA  FEEDBACK  SYSTEMS,  by  F.  J.  Mullin  and  E.  T. 
Jury.  [1958]  [11  jp.  tncl.  diagrs.  (AFOSR-3573) 

(AF  18(600)1521)  Unclassified 

Presented  at  Pacific  General  meeting  of  the  AIEE, 
Sacramento,  Caltf. ,  Aug.  19-22,  1958. 

Also  published  In  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  7?  (Part  tt):  517-524,  Jan.  1959. 

For  abstract  see  item  no.  CAL.  04:016,  Vol.  II. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

PHOTODISSOCIATIONOF  MOLECUc.ES  FOR  EXCITA¬ 
TION  OF  AN  OPTICAL  MASER,  by  J.  R.  Stagrr, 

Jan.  8.  1962.  7p.  Incl.  diagrs.  table.  (Series  no.  60, 
issue  no.  429)  (APOSR-2251)  (AF  49(633)102) 

AD  403011  Unclassified 

In  working  with  optical  masers,  it  Is  necessary  to  ob¬ 
tain  a  very  narrow  emission  source  tn  order  to  utilize 
its  many  possibilities.  The  best  method  of  obtaining 
this  source  is  to  eliminate  doppler  broadening  bv  ob¬ 
serving  atomic  transition  perpendicular  to  the  path  of 
an  atomic  beam;  this  method  can  be  adapted  to  optical 
masers.  The  system  studied  Involves  pbotcdlasoctation 
of  molecules  tn  which  1  dissociated  atom  appears  in  an 
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excited  state.  General  process  may  be  described  by 
the  following  reactions:  (1)  »  AB  -  A*  *  B'  <•  K.  E. 

and  U)  A*  -  hVj  *  A,  where  lw^  is  a  high  energy  photon 

interacting  with  a  molecular  compound  AB  composed 
of  atoms  A  and  S. 


California  L'.  Electronics  Research  Lab. ,  Berkeley. 

AN  ELECTRON  STEAM  INSTABILITY,  by  W.  B. 

Bridges  and  C.  K.  Birdsail.  Mar.  23,  1962  j202jp.  tncl. 
Ulus,  dlagrs.  tables,  refs.  (Series  no.  60;  issue  no. 

443)  (AFOSR-2658)  (AF  49(638)102)  AD  284291 

Unclassified 

The  dynamic  behavior  beyond  the  limit  for  the  stream 
flowing  between  and  normal  to  Infinite  parallel-plane  elec¬ 
trodes  is  treated.  The  model  used  to  approximate  the 
multivelocity  stream  consists  of  a  large  number  of 
charges  which  are  injected  one  at  a  time  into  the  diode 
and  are  allowed  to  move  under  the  influence  of  their  own 
electric  fields  and  that  of  the  electrodes.  The  trajectories 
of  the  sheets,  voltages,  currents,  and  energies  were 
calculated  with  the  help  of  a  digital  computer.  For 
streams  of  finite  cross  section,  circular  or  rectangular, 
the  static  solutions  are  obtained  for  the  stream  flowing 
normal  to  Infinite  parallel  plane  electrodes.  The  dynamic 
behavior  obtained  is  offered  to  explain  some  of  the 
effects  observed  in  low- noise  microwave  tubes  and  plas¬ 
ma  diodes,  and  Is  proposed  as  a  fast  switching  circuit. 

The  peak  in  diode  shot  noise  at  the  plasma  frequency  of 
the  cathode  potential  minimum  appears  as  the  oscillation 
frequency  of  the  diode  treated  here.  The  stream  dynamic 
txh’vtor.  considered  as  a  change  of  state  at  limiting, 
is  proposed  as  a  2- state  switching  element  for  nano¬ 
second  or  shorter  rs»e<j,  with  possible  computer  applica¬ 
tions.  (Contractor’s  abstract) 
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California  V.  Electronics  Research  Lab. .  Berkeley., 

(MICROWAVE  ELECTRONICS).  Final  rept.  Jan.  1, 
1957-Sept.  30,  1962,  8p.  incl.  refs.  (APOSR-4516) 

(AF  49(638)102)  Unclassified 

Work  has  been  done  on  (1)  electron  streams  (focusing, 
noise  properties,  instabilities)  and  ,2)  quantum  elec¬ 
tronics  (mainly  optical  masers  and  Investigations  of 
optical  maser  materials).  The  electron  stream  work 
has  been  concentrated  tn  instabilities  for  streams  formed 
and  focused  in  different  ways.  The  transient  behavior 
at  limiting  current  has  been  obtained  for  the  first  time. 
Results  show  that  part  of  the  classical  solutions  made 
decades  ago  are  in  serious  error.  Similar  work  with 
streams  indrift  tubes,  in  confined  flow  and  in  Harris 
flow  (centrifugal  electrostatic  feeusing)  are  presently 
being  studied  In  order  to  understand  in  detail  the  onset 
of  instabilities  in  various  electron  and  ion  stream  con¬ 
figurations.  The  quantum  electronics  projects  have 
covered  a  number  of  microwave  and  optical  maser 
problems  such  as  finding  suitable  maser  materials  and 
new  ways  of  obtaining  maser  operation,  especially  in 
new  frequency  ranges.  The  study  of  2- level  masers  has 


resulted  in  a  general  analysts  of  the  Interaction  between 
magnetic  and  electric  dipole  emitters  and  the  radiation 
wave.  Another  research  effort  of  considerable  import 
has  been  the  initiation  of  studies  of  a  photodlasociation 
optical  maser.  A  list  of  publications  and  technical 
papers  presented  at  conferences  is  given. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

THREE- LEVEL  MASER  MATERIALS:  A  SURVEY  OF 
POTENTIAL  MATERIALS.  I,  byj.  Wakabavaehi. 

Mar.  7,  1962,  ??p.  Incl.  dlagrs.  tables,  refs.  (Series 
no.  60;  issue  no.  439)  (AFOSR-4556)  (AF  49(638)102) 
AD  296875-  Unclassified 

This  report  is  a  study  of  potential  materials  for  use  In 
the  maser.  The  problem  of  Hading  or  making  crystals 
with  the  desired  qualities  can  be  divided  into  2  parts. 

The  first  is  io  choose  the  paramagnetic  ion  suited  to 
the  purpose.  The  second  Is  to  choose  a  suitable  diamag¬ 
netic,  dielectric  solid  to  serve  as  a  host  for  the  para¬ 
magnetic  ion.  A  list  of  the  most  promising  maser 
materials  and  their  properties  is  presented. 
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California  U.  Electronics  Research  Lab. .  Berkeley. 

WAVES  IN  DRIFTING  AND  ACCELERATING  ELECTRON 
STREAMS  IN  RADIAL  FLOW,  by  W.  B.  Bridges  and  C. 
K.  Birdsail.  June  29,  1962,  29p.  tncl.  dlagrs.  refs. 
(Series  no.  60,  issue  no.  459)  (AFOSR-4557)  (AF  49- 
(638)102)  AD  296452  Unclassified 

The  solutions  for  space- charge  waves  obtained  by  Hahn 
(1939)  and  Ramo  (1939)  for  a  rectilinear,  drifting  stream 
are  quite  well  known.  Less  well  known  are  the  more 
mathematically  complicated  solutions  obtained  when  the 
stream  flow  Is  along  radial  lines  and  the  stream  is 
accelerating  for  the  following  cases:  (1)  first  order 
current  for  radial  drifting  flow,  (2)  current  and  velocity 
in  accelerating  parallel  flow,  and  (3)  accelerating  radial 
flow.  The  present  work  attempts  to  unify  all  of  these 
cases  and  a  few  more  Into  one  general  solution. 
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California  U.  Electronics  Research  Lab. .  Berkeley. 

PLASMA  OSCILLATIONS  AND  PARTICLE  TRAJEC¬ 
TORIES  IN  A  DRIFTING  ELECTRON  STREAM:  PALMER 
DIAGRAMS,  bvC.  K.  Birdsail.  June  29,  1962,  44p. 
incl.  dlagrs.  refs.  (Series  no.  60;  issue  no.  458) 
(APOSR-4558)  (AF  49(638)10*)  AD  296390 

Unclassified 

Electron  trajectori  s  are  obtained  for  the  Hahn- Kamo 
space- charge  wai  es.  The  approach  is  to  use 
Laerangian  form  of  hydrodynamic  equations  of  motion 
and  of  continuity.  This  is  in  contrast  with  the  more 
common  Eulerian  jellied- out  fluid  approach  where  the 
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particle  Identity  is  lost.  The  model  used  Is  developed 
in  some  detail.  Trajectory  plots  s>i  ?  given  for  the 
faster  and  slower  space-  charge  waves  by  themselves, 
and  for  velocity  modulation  'or  the  ratios  of  driving  fre¬ 
quency  to  selected  plasma  frequency  se/w  ,  of  0. 5,  1.0, 

P 

and  2.0.  (Contractor's  abstract) 


$46 

California  U.  Electronics  Research  Lab. ,  Berkeley. 

TRAVELING  WAVE  FOCUSING  FOR  PLASMA  CON¬ 
TAINMENT,  bv  C.  K.  BlrdsaU  and  K.  J.  Llchtenberg. 
(19591  (2]p.  (AF  49(636)102]  Unclassified 

Published  in  Phys.  Rev.  Lirs. ,  v.  3:.  163-164,  Aug.  15, 

1559: - 

The  focusing  and  contraction  of  low  density  dc  plasma 
columns  carrying  currents  141  to  100  mA  were  studied 
under  confining  field  frequencies  in  the  range  3  to  25 
me/ sec.  The  amount  of  contraction  was  proportional 
to  the  applied  power  in  this  range.  It  ts  believed  that 
the  electrons  are  being  focused  by  the  traveling  fields 
and  the  ions  are  contained  in  the  potential  well  thus 
formed.  With  large  structures  and  higher  power  it 
should  be  possible  to  focus  both  electrons  and  ions.  At 
1000  me  sec,  the  Ionization  effects  of  the  high  frequency 
effects  were  very  strong  and  the  plasma  was  maintained 
without  a  dc  discharge.  No  focusing  was  observed,  but 
thts  may  have  been  masked  by  the  intense  excitation. 
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California  V.  Electronics  Research  Lab. ,  Berkeley. 

PREB’JNCHED  BEAM  TRAVELING- WAVE  TUBE 
JiTUDfES,  by  A.  J.  Llchtenberg.  (19t>l](7jp.  lncl. 
dlr.grs.  table.  (AF  49(638)102)  Unclassified 

Published  In  l.  R.  E.  Trans,  on  Electron  Devices,  v. 

ED-9:  345-351,  July  1962. 

A  traveling  wave  tube  with  a  prebunched  beam  ts  found 
to  have  a  considerably  higher  efficiency  than  the  same 
lube  without  prebunching.  For  the  particular  tube  tested, 
the  efficiency  Is  Increased  from  20  to  over  35?  at  a  gain 
of  8.  Computer  calculations  using  a  discrete  disk  model 
give  similar  results.  The  beam  ISTninched  tightly  in 
energy  at  the  position  of  highest  efficiency,  inch  eating 
that  very  high  efficiency  could  be  obtained  with  a  de¬ 
pressed  collector.  Both  current  and  velocity  modulation 
are  required  for  prebunching,  and  are  obtained  by  mians 
of  a  current  grid  followed  by  an  Inductively  tuned  velocity 
modulation  cavity.  The  requirements  of  the  current 
grid  are  not  great  so  that  operation  should  be  possible 
at  frequencies  well  above  the  normal  operating  region 
of  a  microwave  triode.  The  operation  of  the  tube  is 
sensitive  to  the  output  match,  and  It  appears  to  be  diffi¬ 
cult  to  obtain  a  good  match  with  the  bean,  on.  (Con¬ 
tractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

ARTIFICIAL  HIGH  TEMPERATURE  SOURCES  IN 
NOISE  MODELING  STUDIES,  by  J.  R.  Whtnnery  and 
M  A.  Bella  :k.  (1962]  [6jp.  i  .cl.  diagrs.  table,  refs. 
(AF  49(638)102]  Unclassified 

Published  in  Microwaves:  Proc.  Fourth  tnternat'l. 

Cong,  on  Microwave  Tubes.  Schevenlngen  (Netherlands) 
(Sept.  3-7,  1962).  Eindhoven,  Centrex  Publishing  Co. , 
1963,  p.  478-483. 

Studies  show  that  noise  experiments  might  be  scaled  to 
an  order  of  magnitude  lower  m  frequency  and  greater 
in  size,  with  maintenance  of  similar  voltage  distribu¬ 
tions  and  transit  angles  to  equivalent  positions,  if  elec¬ 
tron  sources  with  equivalent  temperatures  from  100  to 
1000  braes  usual  cathode  temperatures  were  available. 
A  simple  Idea  for  obtaining  such  sources  is  that  of 
amplifying  velocity  distributions  along  an  electron 
stream,  say  by  traveling-w.we  amplification.  The 
noise  amplified  might  be  that  originally  present  In  the 
beam,  or  additional  random  noise  may  be  impressed 
at  the  amplifier  input.  In  the  latter  case,  distribution, 
as  given  by  analysis  of  a  simple  model,  is  net  half- 
Maxwellian,  but  appears  to  be  a  reasonable  approxima¬ 
tion  to  it  in  form.  A  preliminary  experiment,  carried 
out  on  a  tube  designed  for  depressed  collector  opera¬ 
tion,  showed  an  effect  from  the  r.  f.  fields  of  the  helix 
which  was  consistent  with  the  known  gain  of  the  tube 
The  result-noise  temperature  of  the  beam,  estimated 
from  retarding  field  current  measurements,  corre¬ 
sponded  tc  about  10^  K.  and  seemed  to  have  reasonable 
approximation  to  a  half- Maxwellian  distribution. 
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California  U,  (Electronics  Research  Lab,  ]  Berkeley. 

OPTICAL  MASERS  UTILIZING  MOLECULAR  BEAMS 
(Abstract!  bv  J.  R.  Singer  and  I.  Gorog.  [1962]  1 1  jp. 

[AF  49(C?8)102j  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  11,  v.  7- 
14,  Jan.  24,  1962. 

Molecular  beams  optical  masers  haring  the  advantage 
of  providing  a  continuous  optical  emission  from  mole¬ 
cules  which  can  be  excited  to  an  inverted  Boltzmann 
distribution  in  ar.  irreversible  manner.  A  number  of 
molecules  have  been  chosen,  including  some  alkali 
halides,  as  possibilities  for  obtaining  coherent  optical 
emission  at  various  infrared  and  optical  frequencies. 

Of  these,  e.xperimer.al  studies  of  rubidium  iodide  have 
been  undertaken  for  a  feasibility  investigation  of  the 
general  approach.  The  excitation  of  RW  is  accomplished 
by  irradiation  with  a  broad  2537-A  line  of  mercury. 
Rubidium  iexfide  dissociate*  uader  the  uv  into  an  excited 
rubidium  atom  and  an  iodise  atom.  The  rubidium  atoms 
decay  to  the  ground  state  with  emission  of  photons  of 
7600  or  7947A.  By  prorithog  a  Fa  cry- Perot  etaion.  it 
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should  be  possible  to  obtain  a  coherent  Induced  emission 
output  at  these  wavelengths.  The  process  is  general, 
and  a  number  of  other  molecular  beam  masers  will  also 
be  discussed.  Practically  all  the  alkali  halides  are  suit¬ 
able,  and  the  process  presents  the  advantages  of  bread¬ 
line  absorption  and  narrow- line  emission. 


California  U.  Electronics  Research  Lab. ,  Berkeley. 

PARAMAGNETIC  RESONANCE  SPECTRUM  OF  Fe3* 
IN  CALCITE,  by  J.  WakabayasM.  (1962]  {3]p.  tncl. 
diagrs.  (AF  49(638)102)  Unclassified 

Published  In  Jour.  Chem.  Phys. ,  v.  38:  lBiu-1912, 
Apr.  15,  "1963. 

The  paramagnetic  spectrum  of  an  Impurity  In  natural 
crystals  of  caldte  has  been  examined  and  identified  as 
3» 

that  of  Fe  .  The  value  of  g  is  assumed  to  be  two. 
Approximate  values  for  !d|  and  |a  -  Fl  are  2.9  and 
0. 44  Gc,  respectively.  The  value  of  the  cubic  field 
splitting  parameter  a  was  not  determined. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

APPUCATTOl©  OF  GRAPH  THEORY  TO  SOLUTION 
OF  SOME  SYSTEMS  OF  UNEAR  ALGEBRAIC  EQUA¬ 
TIONS,  by  I,  Cederbaum.  Jan.  23,  1962,  lOp.  lncl. 
diagra.  tables,  refs.  (Series  no.  60;  Issue  no.  432) 
(APO-SR-2104)  [Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Dept,  of  the  Army,  and  Office  of 
Naval  Research  under  AF  49(638)1043)  AD  278393 

Unclassified 

Graph- theoretic  arguments  using  the  orthogonality  of  the 
cut- set,  the  circuit  subspaces  and  the  relation  between 
the  nonvanishing  terms  In  the  expansion  of  a  determinant 
and  the  cycles  in  the  associated  graph  are  applied  to 
render  ail  the  binary  solutions  erf  systems  of  linear  equa¬ 
tions.  Application  Is  made  to  systems  of  linear  algebraic 
equations  ana  cycles  and  undirected  cut- sets.  Since  the 
number  of  cycl»c  and  their  duals  In  a  given  bounded  finite 
graph  may  be  very  high  the  solutions  may  be  presented 
in  a  closed  form  through  the  use  of  an  adjacency  matrix. 
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California  U..  Electronics  Research  Lab. ,  Berkeley. 

THE  MINIMIZATION  OF  BOOLEAN  FUNCTIONS  CON¬ 
TAINING  UNEQUAL  AND  NONUNEAR  COST  FUNCTIONS, 
by  M.  A.  Breuer.  Jan.  22,  196°,  19p.  inci  diagrs. 
(Series  no.  60;  Issue  no.  431)  (AFOSR-2445)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Dept, 
of  the  Army,  and  Office  of  Naval  Research  under  AF  49- 
(638)1043)  AD  278392  Unclassified 

A  method  is  presented  for  minimizing  Boolean  functions 
by  employing  linear  programming.  The  classical  model 
of  a  Boolean  function  in  vector  space  ts  presented.  From 


this  model,  the  linear  program  for  the  minimisation  of 
Boolean  functions  in  prime  impHcaet  form  with  arbitrary 
constant  cost  coefficients  is  formulated.  Variable  non¬ 
linear  cost  functions,  derived  from  the  fan-out  problem 
are  then  considered.  Methods  for  taking  Into  considera¬ 
tion  lead  length,  lotting,  and  fan-in  restrictions  are 
discussed.  In  essence,  the  technique  simplifies  the 
Boolean  functions  to  s  form  which  ts  minimal  in  coat 
to  Implement.  (Contractor's  abstract) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

ANALYSIS  OF  ERRORS  IN  THE  ESTIMATION  OF  THE 
IMPULSIVE  RESPONSE,  by  a  Kwmkernaak.  Feb.  6, 
1962,  33p.  lncl.  diagrs.  tables.  (Series  no.  60,  Issue 
no.  434)  (AFOSR-2576)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Dept,  of  Army,  and  Office 
of  Naval  Research  under  AF  49(638)1043)  AD  278394 

Unclassified 


The  method  of  finding  the  Impulsive  response  of  s  linear, 
time- invariant  system  by  the  computation  of  correlation- 
functions  of  input  and  output.  Is  Investigated.  The  effects 
of  (1)  truncation  of  the  impulsive  response,  (2)  sampling 
the  data,  and  (3)  additive  noise  at  the  output,  are  studied, 
especially  under  asymptotic  conditions,  i.  e. ,  for  long 
observation  times.  The  truncation  distorts  the  actual 
Impulsive  response  primarily  at  the  endpoints  of  the 
interval  considered.  For  this  reason,  the  tnterva.' 
should  be  chosen  sufficiently  large.  The  sampling  has 
a  smearing  effect  on  the  impulsive  response  by  reducing 
the  resolving  power,  but  on  the  other  hand  can  hare  a 
highly  smoothing  effect  on  the  noise.  The  sampling 
rate  also  greatly  influences  the  amount  of  compefationn! 
work  to  be  carried  out.  The  errors  of  the  estimate  due 


to  the  noise  are  proportional  to 


which  is  m  usual 


result  for  this  tvp»  of  estimate.  Also  it  was  noted  that 
In  many  cases  the  statistical  errors  depend  very  much 
on  the  sampling  interval,  a^ji  may  even  become  Infinite 
if  the  sampling  interval  goes  to  zero.  Some  results  of 
a  computer-study  to  check  the  theoretical  results  are 
given.  (Contractor's  abstract,  modified) 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

NOTES  ON  SYSTEM  THEORY,  VOL.  I,  Oct.  1,  J961, 
71p.  lncl.  diagrs.  tables,  refs.  (Series  no.  60;  issue 
no.  408)  (AFOSR-3400)  (Sponsored  jointly  by  Air 
Force  under  AF  19(604)5466,  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(600)1521  and  AF  49(638)- 
1043;  National  Science  Foundation  and  Office  of  Naval 
Research)  AD  270449  Unclassified 

For  abstract  see  item  no.  294,  VoL  V. 
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California  U.  Electronic*  Research  Lab. ,  Berkeley. 

{BASIC  RESEARCH  IN  ELECTRONICS].  Final  rept. 

Feb.  IS,  1962  [67 ]p.  Incl.  diagra.  refs.  (Consolidated 
quarterly  progress  rept  no.  4)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  Office  of  Naval  Research,  and  Signal 
Corps  under  AF  49(636)1043)  Unclassified 

Some  of  the  topics  discussed  in  this  report  are:  circuits 
(time  varying  networks,  harmonic  oscillators),  micro¬ 
wave  electronics  and  plasmas  (fast  stave,  electron 
stream  Interactions,  plasma  magnetrons),  radiation  and 
propagation  (frequency-independent  antennas,  surface 
wave  studies),  solid-state  electronics  (photovoltaic 
effects,  tunneling  phenomena),  system  theory  (optimal 
control,  studies  of  Boolean  functions),  and  bioelectronics 
(electrophysioiogical  properties  of  cortex). 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

NOTES  ON  SYSTEM  THEORY,  VOLUME  H,  Feb.  15, 
1962,  123p.  incl.  diagrs.  (Series  no.  60:  issue  no.  436) 
(AFOSR-3184)  (Sponsored  jointly  by  Air  Force,  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
62-70  and  AF  A POSR- 62  540 ,  National  Science  Founda¬ 
tion  and  Office  of  Naval  Research)  Unclassified 

The  purpose  of  these  notes  Is  twofold:  first  to  provide 
an  auxiliary  publication  medium  for  short  contributions 
for  research  in  systems  and  related  areas;  second,  to 
contribute  to  the  development  of  system  theory  ms  a 
basic  scientific  discipline.  Some  of  the  topics  discussed 
are:  analysis  of  p-uaty  time  series,  infinite  and  finite 
distinguishing  sequences,  binomial  coefficients,  stability 
determinants  tn  linear  discrete  systems,  boundedness 
of  motions,  Aiterman's  conjecture  for  third-order  sys¬ 
tem,  autocorrelation  and  crosscorrelation  functions  of 
complete  recurrent  sequences,  and  a  note  on  lumped 
time  invariant  systems. 
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California  U.  Electronics  Research  Lab. ,  Berkeley. 

PROOF  OF  A  GENERAL  RELATIONSHIP  USED  IN 
THE  STABILITY  TEST  OF  UNEAR  DISCRETE  SYS¬ 
TEMS:  AN  ADDENUM  TO  A  SIMPLIFIED  CRITERION 
FOR  UNEAR  DISCRETE  SYSTEMS  AND  ON  THE  ROOTS 
OF  A  REAL  POLYNOMIAL  INSIDE  THE  UNIT  CIRCLE 
AND  A  STABIUTY  CRITERION  FOR  UNEAR  DISCRETE 
8YSTEMS,  by  E.  1.  Jury.  {1961]  |B]p.  (Series  no.  60; 
issue  nos.  373  and  425)  (APOSR-4796)  (AF  AFOSR- 
62-70)  AD  285176;  AD  408584  Unclassified 

For  abstract  see  item  no.  1302,  Vol.  V 


California  U.  (Electronic*  Research  Lcb.  I  Berkeley. 

STABIUTY  AND  APERIODICITY  CONSTRAINTS  FOR 
SYSTEM  DESIGN,  by  E.  I.  Jury  and  T.  PavUdlS. 

[1962]  (5]p.  incl.  refs.  (AFOSR-J1288)  (AFAFOSR- 
62-70)  AD  424359  Unclassified 

Also  published  in  I.  E.  E.  E.  Trans,  on  Circuit  Theory, 
v.  CT-16:  13^-141,  Mar.  1963. 

Analytic  teats  of  stability  are  applied  for  systems  de¬ 
sign.  The  continuous  system  for  the  general  case  is 
discussed  in  detail  and  the  corresponding  critical  con¬ 
straints  for  stability  for  the  discrete  case  are  derived. 
The  critical  constraint  for  aperiodicit?  for  both  continu¬ 
ous  and  discrete  cuses  are  also  obtained.  The  examples 
show  the  methods  can  be  extended  to  higher  order  sys¬ 
tems. 
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California  U.  [Electronics  Research  Lab.  ]  Berkeley. 

A  LITERATURE  SURVEY  OF  BIOCONTROL  SYSTEMS, 
by  E.  I.  Jury  and  T.  Pavltdls.  [1962]  [8]p.  incl.  diagrs. 
refs.  (AFOSR-J1602)  (AF  AFO3R-62-70;  AF  AFOSR- 
63-117)  AD  427624  Unclassified 

Also  published  in  I.  R.  E.  Trans,  on  Automatic  Control, 
v.  AC- 8:  210-217,  July  1963. 

Review  of  the  various  aspects  of  biological  control 
systems  and  thetr  relation  to  feedback  theory  is  pre¬ 
sented.  To  systematize  the  study  of  btocontrol  systems, 
the  material  is  classified  into  the  following  topics: 

(1)  general  human  operator  dynamics;  (2)  neuromuscular 
systems;  (3)  eye  dynamics;  (4)  respiratory  and  circula¬ 
tory  systems,  (5)  biological  process  control;  and  (6)  cen¬ 
tral  nervous  systems  and  brain.  Each  of  the  above 
toptes  is  tummarily  discussed  and  separately  documented 
with  the  pertinent  literature  and  research  activities 
In  the  conclusion,  the  connection  between  the  recent 
theoretical  work  in  feedback  control  and  the  problems 
of  btocontrol  systems  is  discussed.  It  is  hoped  that 
with  this  survey  a  new  burst  of  research  activities  on 
the  part  of  control  scientists  in  the  challenging  field  of 
biocontrol  systems  will  be  materialized.  (Contractor's 
abstract) 
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California  U..  [Electronics  Research  Lab.  ]  Berkeley. 

THE  OPERATIONAL  SOLUTION  OF  DIFFERENCE- 
DIFFERENTIAL  EQUATIONS  USING  THE  MODIFIED 
z  TRANSFORM,  by  M.  A.  Pat.  [1962]  [2]p.  incl. 
<£agr.  (AFAPOSR-62-70)  Unclassified 

Published  in  I.  R.  E.  Trans,  on  Automatic  Control, 
v.  AC-7:  124-125,  Oct.  1962. 
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In  this  communication  the  usefulness  of  modified  z 
transform  has  been  demonstrated  in  solving  linear 
constant  coefficient  difference-differential  equations. 
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It  Is  particularly  use!  U  In  calculating  transient  re¬ 
sponses  of  continuous  systems  laving  time  delays,  this 
method  avoids  having  to  evaluate  roots  of  transcendental 
equations.  This  method  can  be  easily  extended  to  sys¬ 
tems  having  more  than  one  but  otherwise  commensurable 
time  delays. 


California  U.-  (Electronics  Research  Lab.  ]  Berkeley. 

MINIMUM  PERIOD  OF  OSCILLATION  OF  TUNNEL- 
DIODE  OSCILLATORS,  by  R.  S.  Fewer.  [1962]  [7 Jp. 
incl..  dlagrs.  tables,  refs.  (AFOSR-3370)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  AF  ADOSR-62-340;  Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 

Los  Angeles,  Calif..  Aug.  21-24,  1962, 

A1  so  published  in  I.  E.  E.  K.  Trans,  on  Circuit  Theory, 
v/TTLlSiSj-eg;  Mar.  1EG3.  (Title  varies) 

Co:  stderaiion  is  given  (he  general  problem  of  determining 
the  condl  ions  to  achieve  the  minimum  period  of  oscilla¬ 
tion,  regardless  of  ware-shape,  for  simple  electronic 
oscillators.  In  particular,  emphasis  is  placed  on  the 
general  minimum  period  problem  for  the  tunnel- diode 
oscillator  having  a  series  Inductive-  resir  vt  load.  The 
minimum  period  of  oscillation  s  established  by  varying 
the  load's  parameters.  Various  nonlinear  analysts  tech¬ 
niques  show  that  the  minimum  period  of  oscillation  Is 
never  obtained  for  a  harmonic  made  <-f  oscillation.  It 
is  shown  that  the  minimum  perlor.  of  oscillation  is  ob¬ 
tained  by  using  a  load  resistance  approximately  equal  to 
zero  and  no  externally  added  Inductance.  The  recults 
are  confirmed  ty  experiment  Tie  conditions  are  also 
given  for  determining  whether  the  tunnel  diode  will 
operate  as  a  soft  oscillator,  hard  oscillator,  or  be  truly 
bistable. 
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California  U  Electronics  Research  lob. ,  Berkeley. 

STABILITY  OF  A  CLASS  OF  DISCRETE  CONTROL 
SYSTEMS  CONTAINING  A  NONUNEAR  GAIN  ELE¬ 
MENT.  by  S.  Kodama.  [1962]  (8jp.  incl.  dlagrs.  tables, 
refs.  (4POSR-J1008)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office 
(Durham)  and  Office  of  Naval  Research  under  AF  AFOSR- 
62-340)  Unclassified 

Presented  at  Joint  Automatic  Control  Conf. ,  New  York, 
June  1962. 

Also  published  In  I.  R.  E.  Trans,  on  Automatic  Control, 
v.  AC- 7:  102-1(59,  Oct.  1962. 

For  abstract  see  Item  no.  290,  VoL  V. 


California  U.,  [Electronics  Research  Lab.  ]  Berkeley. 

COMMUNICATION  SYSTEMS  OF  CHANNELS  WITH 
BOUNDED  NONDECREASING  COSTS  PER  UNIT  OF 
INFORMATION  FLOW,  by  I.  T.  Frisch.  [1962]  [Sjp. 
incL  dlagrs,  refs.  (APOSR-J1397)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Army  Re¬ 
search  Office  (Durham)  and  Office  of  Naval  Research 
under  AF  AP0SR-62-340)  AD  426357  Unclassified 

Also  published  In  I.  E.  E.  E.  Trans,  cn  Commun. 

Systems  v.  CS- 11:  36-40,  Mar.  1963. 

Given  a  communication  system  of  stations  and  capacitated 
channels  >.n  which  there  is  associated  with  each  channel 
a  bounded  nondecreasing  cost  per  unit  of  information 
flow,  flov  patterns  are  found  that  maximize  the  informa¬ 
tion  rate  i  -etwees  a  given  pair  of  terminal  stations  at 
minimum  jver-all  cost.  (Contractor's  abstract) 
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California  U.  [Electronics  Research  Lab.  ]  Berkeley. 

FUEL  OPTIMAL  CONTROL  FOR  PULSE- AMP  LI  TUDE- 
MDDULAT  vD  TIME-INVARIANT  SAMPLED- DATA 
SYSTEM,  tyC.  T.  Lee  and  C.  A.  Desocr.  [1962]  (18]p. 
incl.  diagrt.  (APOSR-64-0314)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durliam),  and  Office  of  Naval  Research  under 
AF  AFOSR-62-340)  Unclassified 


Also  publlsi  ed  in  Jour.  Electronics  and  Control, 
v.  15:  3®^8T7Dct.  1963, 


Given  a  llneir  time- invariant  sampled- data  system  de¬ 
scribed  by  >.  =  AX  ,  *  Bn  ,  where  X„  Is  the 

K  *  1  K  K*1  K 


state- vector  at  the  Nth  sampling  Instant,  U  the 

R  +  1 

control  vector,  and  A,  B  are  n  x  n  and  n  x  r  constant 
matrices,  a  :d  a  number  N  of  sampling  periods,  the 
problem  is  to  find  a  sequence  of  control  vectors  that 
brings  the  sate  to  the  origin  in  N  sampling  periods  or 
less  with  tlx  least  consumption  of  fuel.  The  fuel 
consumptior  is  defined  by 


r 


E 

o-l 


For  unbounded  controls,  this 


problem  is  solved,  and  the  optimal  feedback  Is  de¬ 
scribed.  For  bounded  controls,  we  establish  general 
properties  if  the  optimal  control  but  find  the  feedback 
only  for  a  single  input  second- order  system.  (Con¬ 
tractor's  abstract) 
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OPTIMUM  ROUTES  IN  COMMUNICATION  SYSTEMS 
WITH  CHANNEL  CAPACITIES  AND  CHANNEL  REUA- 
BtUTlEf,  by  I.  T.  Frisch.  [1962]  [5jp.  Incl.  diagrs, 
(AFOSR-  64-0322)  (Sponsored  jointly  by  Air  Force 
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Office  of  Scientific  Research,  Army  Research  Office 
(Durham),  and  Office  of  Naval  Research  under  AF 
AFOSR-62-340)  Unclassified 

Also  published  In  l.  E.  E.  E.  Trans,  on  Commun.  Sys¬ 
tems,  v.Cfi-11:  241-245,  June  1963. 

Given  a  communication  system  In  which  each  channel 
has  associated  with  it  a  channel  capacity:  (1)  U  there 
is  associated  with  each  channel  a  probability  of  correct 
transmission  for  each  character  sent,  find  the  route 
between  a  given  pair  of  stations  which  maximizes  the 
Information  rate  with  the  probability  of  correct  character 
transmission  over  that  route  not  less  than  some  pre¬ 
scribed  minimum;  (2)  If  there  is  also  associated  wtth 
each  channel  a  probability  of  the  channel  being  operative, 
find  a  route  between  a  given  pair  of  stations  of  maximum 
information  capacity  with  the  probability  of  the  route 
being  operative  not  less  than  some  minimum  level; 

(3)  If  there  is  also  associated  with  each  channel  the 
probability  of  the  channel  being  occupied,  find  a  route 
between  a  given  pair  of  stations  such  that  the  Information 
capacity  is  maximized  with  the  probability  of  each  chan¬ 
nel  being  unoccupied  not  less  than  some  minimum  level. 
Algorithms  are  developed  for  finding  routes  between  a 
given  pair  of  stations,  with  maximum  capacity  and  with 
reliability  not  less  than  some  prescribed  minimum 
value.  (Contractor's  abstract,  modified) 
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LINEAR  TIME  VARYING  G-C  NETWORKS:  STABLE 
AND  UNSTABLE,  by  C.  A.  Desoer  and  A.  Paige. 

1962]  ]ll]p.  tncl.  Aagra.  tables.  (AFOSR- 64-0326) 
Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  AF  AFOSR-62-340;  and 
National  Science  Foundation)  AD  435906 

Unclassified 

Also  published  in  l  E.  E.  E.  Trans,  on  Circuit  Theory, 
v.  CT-10:  160-19C,  June  1963. 

The  stability  of  linear  time  varying  conductance- 
capacitance  networks  was  studied.  Several  sets  of 
sufficient  conditions  for  their  stability  are  given.  In 
particular,  Instability  can  occur  only  if  both  the  G  ma¬ 
trix  and  the  C  matrix  are  time  varying.  In  the  limit  of 
very  large  pump  frequencies,  the  stability  of  periodic 
piecewise  constant  networks  is  determined  by  a  simple 
relation.  The  design  of  unstable  G-C  networks  Is  ex¬ 
plained  and  illustrated  by  two  examples.  In  the  second 
example,  the  q  vector  (whose  components  are  sums  of 
charges  on  condensers  in  certain  cut  sets)  has  compo¬ 
nents  that  behave  like  sine  waves  modulated  by  increasing 
exponentials.  (Contractor’s  abstract) 
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CHANQNG  THE  STATE  OF  A  UNEAR  SYSTEM  BY 
USE  OF  NORMAL  FUNCTION  AND  ITS  DERIVATIVES, 


by  S.  C.  Gupta  and  L.  Hasdorff.  [1962]  [Sjp.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research, 
Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  (AF  AFOSR-62-340])  Unclassified 

Published  in  Jour.  Electronics  and  Control,  v.  14: 
35ir355T1KK  1963. 

For  a  linear  system  with  real  poles,  2  problems  have 
been  studied:  (1)  achieving  a  desired  state  from  ground 
state  in  minimum  time,  and  (2)  achieving  maximum 
distance  from  the  origin  (ground  state)  when  the  exctta- 
tton  ts  magnitude  limited.  Since  the  state  of  a  system 
can  be  changed  In  zero  time  using  the  impulse- function 
and  Us  derivatives,  the  Impulse  fimction  is  approximated 
by  normal  function  and  the  above  problems  are  attacked 
using  this  normal  function  and  itn  derivatives.  This 
method  shows  to  what  degree  the  impulse  function  re¬ 
sponse  can  be  approximated  using  this  type  o'  excitation 
and  shows  the  practicality  of  this  type  of  Input. 
(Contractor’s  abstract,  modified) 
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California  U.  (Electronics,  Research  Lob.  ]  Berkeley. 

THE  DETERMINATION  OF  LYAPUNOV  FUNCTIONS 
WHICH  VERIFY  AIZERMAN'S  CONJECTURE  (Ab¬ 
stract),  by  L.  J.  Williams.  [1962]  [2]p.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 

Army  Research  Office  (Durham),  and  Office  of  Naval 
Research  under  AF  AFOSR-62-340;  and  Air  Research 
and  Development  Command)  Unclassified 

A  direct  procedure  for  the  determination  of  Lyapunov 
functions  which  verify  Aizerman's  conjecture  concern¬ 
ing  the  stability  of  nonlinear  systems  is  presented.  This 

_ I....  —til  .  T  t _ _  M — 
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Lur’e  type  which  will  accomplish  this  result  for  a  par¬ 
ticular  system  tf  a  function  of  this  type  exists.  The 
problem  of  determining  the  Lyapunov  function  Is  reduced 
to  that  of  determining  the  function  for  a  family  of  linear 
systems.  It  is  shown  that  the  derivative  of  this  function 
must  satisfy  certain  constraints  In  order  to  be  a  suitable 
Lyapunov  function  for  this  family  of  linear  systems. 

These  constraints  require  the  derivative  of  the  Lyapunov 
function  to  be  zero  along  specified  vectors  determined 
from  the  dynamics  of  the  linearized  system.  The  de¬ 
rivative  of  the  Lyapunov  function  ts  constructed  incor¬ 
porating  these  constraints  which  considerably  reduces 
the  number  of  parameters  to  be  determined.  The  ele¬ 
ments  of  the  Lyapunov  function  itself  are  found  by  solving 
a  set  of  linear  algebraic  equations.  This  procedure  is 
a  direct  process  by  which  the  Lyapunov  function  can  be 
found  if  it  exists  without  resorting  to  trial  and  error 
methods  and  consequently  is  well  suited  lor  application 
to  third  and  higher  order  systems.  Several  third  and 
fourth  order  examples  are  presented  to  demonstrate  this 
procedure.  (Contractor’s  abstract) 
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LIMITATIONS  ON  THE  TRANSIENT  RESPONSE  OF 
POSITIVE  REAL  FUNCTIONS,  by  R.  A.  Rohrer. 
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f.i)62j(2jp.  incl.  dlagr.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Army  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
AFAFOSR- 62-340)  Unclassified 

Published  in  I,  E.  E.  E.  Trans,  on  Circuit  Theory, 
v.  CT-IO:  llO-lll,  Mar.  1963. 


Restrictions  on  the  Impulse  and  step  responses  associ¬ 
ated  with  posttive  real  network  functions  have  been 
previously  discussed.  It  is  possible  to  obtain  a  further 
set  of  simple  limitations  which  apply  to  the  even-order 
transient  responses  of  networks  characterized  by  p.  r. 
functions.  The  transient  responses  of  a  system  can  be 
simply  designated  by  h  (t)  = 
k  k 

1  2  i  j  $S  H(s)ds,  where  h  (t)  is  the  impulse  response, 

“C  o 

h  j(t)  the  step  response.  The  cosine  inequalities  intro¬ 


duced  by  Zeemanlan  to  bound  the  frequency  attenuation 
for  filters  with  monotonic  step  response,  may  be  applied 
he.-e  to  obtain  restrictions  on  the  even-order  transient 
resoonse  associated  with  p.  r.  system  functions. 
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California  U.  (Electronics  Research  lab.  ]  Berkeley. 

MACHINE  INDEPENDENCE  IN  COMPILING,  by  H.  D. 
Huskey.  (1962)  (10jp.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  [Army  Research  Office 
(Durham)]  and  Office  of  Naval  Research  under  [AF 
A POSR- 62-340];  and  Bell  Telephone  Labs.) 

Unclassified 

Published  in  Symbolic  Languages  in  Data  Processing, 
Proc.  of  Symposium,  Rome  (Italy),  Mar.  26-31,  1962. 
New  York,  Gordon  and  Breach,  1962,  p.  219-228. 

T»o  schemes  have  been  described.  The  ‘ irst  is  a  3-  or 
4-stage  (conceptually)  processor  in  which  only  the  last 
stage  is  essentially  computer  dependent.  In  converting 
to  a  new  computer,  parts  of  the  iast  stage  (assembly 
program)  must  be  hand  modified.  In  the  second  scheme 
a  subset  of  ALGOL  with  extensions  is  used  to  describe 
the  translators  and  other  processors.  Hie  translator 
for  this  simpler  system  must  be  hand  modified  for  a 
new  computer  system.  The  system  is  sufficiently  simple 
so  that  this  modification  consists  of  changing  tables  and 
input-output  routines. 


California  U.  (Electronics  Research  Lab.  1  Berkeley. 

AN  OPTIMAL  OPERATION  OF  COMMUNICATION  NETS, 
by  I.  Cederbaum.  [1962]  |12jp.  Incl.  diagrs,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office 
of  Naval  Research  under  AF  AFOSR-62-340) 

Unclassified 

Published  In  Jour.  Franklin  Inst. ,  v.  274:130-141, 

Aug.  1962. 

An  approach  Is  presented  to  analysis  of  communication 


nets  based  closely  on  the  theory  of  single- eleraent- 
Idnd  but  not  necessarily  linear  networks.  Hie  potential 
ability  of  networks  to  minimize  some  form  of  losses 
is  applied  to  define  an  optimal  operation  of  communica¬ 
tion  nets.  The  new  element  introduced  in  this  approach 
is  that  it  is  capable  of  distributing  the  flow  throughout 
the  network  by  taking  into  account  both  the  network 
topology  and  the  capacities  of  individual  edges.  The 
method  may  be  applied  to  rather  general  situations,  such 
as  simultaneous  multi- node- p.iir  communication  with 
some  relative  priority  weights  attached  to  different 
pairs.  On  the  computational  side  it  shows  a  systematic 
way  leading  to  the  solution  which  may  be  programmed 
on  d  digital  computer.  (Contractor's  abstract) 
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RELAXATION  OSCILLAHON  NEAR  THE  THRESHOLD 
OF  INSTABILITY  IN  YTTRIUM  IRON  GARNET,  by  S. 
Wang  and  G.  E.  Bodway.  [1962]  [3]p.  Incl.  diagrs. 
(Bound  with  its  AFOSR-5509)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Arm7  Research 
Office  (Durham),  and  Office  of  Naval  Research  under 
AF  AFOSR-62-340)  Unclassified 

Published  in  Jour.  Appl.  Phys. ,  v.  33:  3526-3528, 

DecT  1§62 

Coherent  low- frequency  relaxation  oscillation  in  the 
amplitude  of  the  z  component  ot  magnetization  and  the 
imaginary  part  of  susceptibility  has  been  observed  In 
YIG  at  a  microwave  power  level  slightly  above  the 
threshold  of  instability.  The  relaxation  time  associated 
with  the  uniform  mode  has  also  been  measured.  Hie 
condition  for  coherent  relaxation  oscillation  depends 
critically  on  the  magnitude  of  the  dc  magnetic  field. 

The  low-frequency  oscillation  is  Interpreted  to  be  the 
beat  of  2  high-frequency  components  due  to  a  split  in 
the  frequency  of  the  k  spin  wave  ±  It  is  also 

believed  that  the  period  of  oscillation  is  controlled  by 
the  relaxation  time  associated  with  the  uniform  mode. 
(Contractor's  abstract) 
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EXCHANGE  NARROWED  ESR  ABSORPHON  LINES 
AT  LOW  AND  INTERMEDIATE  FREQUENCIES,  by  J. 

R.  Singer.  [1962]  [5jp.  incl.  diagrs.  tables.  (AFOSR- 
64-2328)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR- 63-117  and  Army 
Research  Office  (Durham))  Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of 
the  First  Internat'l.  Conf. ,  Jerusalem  (Israel)  (July  16- 
20,  1962),  New  York,  Academic  Press,  v.  2:  577- 
581,  1983. 

The  electron  spin  resonance  absorption  spectra  of  DPPH 
recrystalhzed  from  benzene,  acetone,  methyl  ethyl 
ketone,  and  selected  other  ketones  were  studied  at  vari¬ 
ous  frequencies  from  30  me  to  9  kmc  with  correspond ng 
magnetic  fields  from  10  to  3200  gauss..  Shifts  in  g-  values 
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vi  power  Input  and  vs  various  solvents  are  tabulated. 

The  DPPH  recrystallized  from  ketone  solutions  was 
found  to  have  a  much  narrower  line  than  normal  DPPH 
similar  to  observations  from  DrPH  rrcrystoUized  from 
chloroform  solutions.  One  exp  la  natter  for  this  stringy 
narrowed  line  Is  that  DPPH  recrystallized  from  benzene 
Incorporates  additional  benzene  rings  into  the  lattice 
resulting  in  a  decrease  in  the  overlap  of  the  electron 
wavefunction  and  a  decreased  exchange  interaction.  The 
DPPH  recrystallfzed  from  the  ketones  ha*  greater  over¬ 
lap  of  the  wavefunction  and  a  stronger  exchange  Interac¬ 
tion.  In  addition,  however,  the  line  shapes  of  some  of 
the  crystals  indicate  a  mixture  of  absorption  spectra. 
TMs  is  borne  out  by  a  shift  in  the  g  values  of  these 
crystals,  and  an  interesting  variation  of  line  width  with 
r-f  input  power.  At  different  field  strengths  and  ESR 
frequencies,  the  ratios  of  the  line  widths  between  the 
ketone  and  benzene  recrystallized  DPPH  change.  In 
addition,  the  non-syoimetrical  line  shapes  Indicate  the 
possibility  that  the  recrystallization  occurs  in  several 
forms  from  the  standpoint  of  the  spin  resonance  absorp¬ 
tion  spectra.  {Contractor's  abstract) 
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EXPERIMENTAL  STUDY  OF  INITIAL  FLAME 
ACCELERATION  IN  A  SPARK  IGNITED  EXPLOSIVE 
GAS,  by  A..  J.  Ladennan,  P.  A.  Urtlew,  and  A.  K. 
Oppenhetm.  Feb.  1962  [37 Jp.  incl.  lllus.  dlagrs.  refs. 
(Teetotal  note  no.  DR  11)  (APOSR-2190)  lAF  49(638)- 
165)  AD27298Q  Unclassified 

The  influence  of  toe  geu-netry  of  ignition  on  the  Initial 
flame  acceleration  in  SJ  ark  ignited,  stoichiometric 
hydrogen- oxygen  mtxiu.  *a  was  Investigated.  Observa¬ 
tions  were  made  using  schlieren  photography  with 
slmultaneoua  pressure  measurement  in  the  vicinity  of 
the  ignitor.  Distance  between  the  point  of  ignition  and 
the  closed  end  (backwall)  of  the  tube  was  varied  over  the 
range  of  limiting  cases  where  (1)  the  flame  was  in  con¬ 
tinuous  contact  with  the  backwall  to  where  (2)  the  flame 
contacted  the  stdewalls  of  the  tube  before  reaching  the 
backwall.  It  was  found  that  flame  acceleration  Increased 
with  increasing  backwall  distance  until  condition  2  was 
satisfied,  after  which  further  Increase  in  backwall  dis¬ 
tance  had  no  effect.  The  slower  flames  associated  with 
the  smaller  backwall  distances  were  attributed  to  heat 
losses  to  the  backwall.  Experimental  results  were 
Interpreted  by  analysis  In  which  the  3  dimensional  flame 
was  considered  to  act  as  an  equivalent  plane  flame. 

Flame  acceleration  and  pressure  history  computed  in 
this  manner  for  cases  1  and  2  were  in  fair  agreement 
with  experimental  observations.  The  total  heat  loss  to 
the  backwall  for  case  1  was  estimated  to  be  approximately 
15%  of  the  total  heat  release  by  chemical  reaction,  or 
0.7  cal.  (Contractor's  abstract) 


California  U.  Inst,  of  Engineering  Research,  Berkeley. 

INTERFEROMETRIC  OBSERVATION  OF  FLAME 
ACCELERATION  IN  AN  EXPLOSIVE  GAS,  by  A.  J. 

La  derma  n.  P.  A.  Urtlew,  and  A.  K.  Oppenhetm.  Feb. 
1962  [50jp.  incl.  Ulus,  diagrs.  tables,  refs.  (Technical 
note  no.  DR  12)  (APOSR-2191)  (AF  49(638)166) 

AD  273684  Unclassified 

Flash  photographs  of  the  transition  from  deflagration 
to  detonation  were  obtained  by  means  of  the  Mach- 
Zehnder  interferometer.  Experiments  were  performed 
using  stoichiometric  hydrogen- oxygen  mixtures  in  a 
1.0  by  1.5  in.  detonation  tube  with  3  methods  of  ignition: 
spark  discharge,  pilot  flame,  and  glow  cotl.  In  all 
cases  the  ignitor  was  located  at  the  closed  end  of  the 
tube.  For  each  set  of  operating  conditions,  a  series  of 
flash  tnterferograms  were  taken,  1  on  each  experiment, 
which  were  pieced  together  on  a  single  time-space 
plane  to  yield  a  cinematographic  representation  of  the 
process.  The  Individual  tnterferograms  revealed  con¬ 
siderable  information  on  the  shape  of  the  flame  front 
and  on  the  structure  of  the  reactlnn  zone,  while  the 
sequence  of  photographs  yielded  an  Insight  into  the  break¬ 
down  of  the  combustion  front  from  a  laminar  to  a  turbu¬ 
lent  flame.  (Contractor's  abstract) 
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THE  ONSET  OF  RETONATION,  by  A.  K.  Oppenhetm, 

A.  J.  Laderraan,  and  P.  A.  Urttew.  [1962]  [5jp.  Incl. 
Ulus,  dlagrs.  table.  (APOSR-J1081)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)166  and  National  Aeronautics  and  Space  Ad¬ 
ministration)  AD  420933  Unclassified 

Also  published  in  Combustion  and  Flame,  v.  6:  193-197, 

Sept.  1962. 

The  purpose  of  this  paper  is  to  report  on  optical  observa¬ 
tions  made  recenUy  that  seem  to  unravel  some  of  the 
mysteries  stiU  surrounding  the  formation  of  detonation 
in  a  gaseous  medium.  The  onset  of  the  relocation  wave 
in  a  stoichtometric  hydrogen- oxygen  mixture  contained 
tn  a  1  x  1. 5  in.  tube  has  been  observed  by  means  of 
schlieren  streaks  and  instantaneous  photographs.  Some 
interesting  details  of  transverse  oscillation  character¬ 
istics  of  spin  which  accompany  this  even  have  been  re¬ 
vealed.  Experimental  record  have  been  interpreted  by 
means  of  a  wave  dynamic  analysis  to  determine  the 
state  of  the  medium  where  the  oscillations  are  set  in. 
Their  frequency  has  been  found  to  be  In  agreement  with 
the  eigenvalue  solution  of  the  linear  wave  equation.  It 
appears  that  the  process  has  been  initiated  by  a  point 
explosion  that  Is  preceded  by  a  deflagrative  Implosion. 

In  this  respect  the  phenomenon  bears  an  interesting 
similarity  to  high  frequency  combustion  instabilities  in 
rocket  thrust  chambers,  promising  thus  to  serve  as  a 
useful  tool  for  the  study  of  their  physicochemical  aspects. 
(Contractor's  abstract) 
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California  U.  jlnst,  of  Engineering  Research]  Berkeley. 

DETERMINATION  OF  THE  DETONATION  WAVE 
STRUCTURE,  by  A.  K.  Oppen'ietm  and  J.  Rosctszewskl. 
j  1 962]  (18 ]p.  incl.  dlagrs.  tables,  refs.  (APOSR-J1086) 
(Sponsored  jointly  by  Air  Foice  Office  of  Scientific  Re¬ 
search  under  AF  49(638)166  and  National  Aeronautics 
and  Space  Administration)  AD  420638  Unclassified 

Also  published  in  Ninth  Symposium  (Internat'l. )  on 
Combustion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27- 
Sept.  1,  1962),  New  York,  Academic  Press,  1963, 
p.  424-441. 

In  order  to  Investigate  the  influence  of  transport  proper¬ 
ties  on  the  coupling  between  the  shock  and  deflagration 
that  may  occur  in  a  steady,  plane  detonation  wave,  the 
structure  of  the  laminar  detonation  wave  in  ozone  has 
been  determined  for  3  fundamental  models:  the  coupled- 
wave,  the  von  Neumann- DOring- Zeldovlch  model,  and 
the  decoupled  deflagration  wave.  The  results  have  been 
compared  from  th  point  of  view  of  the  approximation 
proposed  by  Spalding.  The  validity  of  the  continuum 
treatment  has  been  checked  by  evaluating  the  vailatlon 
throughout  the  wave  of  the  average  number  of  inter 
molecular  collisions  per  molecule  of  product.  It  appears 
from  this,  that,  although  the  theory  may  not  be  realis¬ 
tically  close  to  the  hot  boundary,  it  is  certainly  quite 
reasonable  in  the  regime  of  coupling  between  the  shock 
and  deflagration — the  primary  object  of  the  investiga¬ 
tion.  In  conclusion  it  is  contended  that  only  a  thorough 
understanding  of  the  so-called  laminar  wave  structure 
can  provide  proper  basis  for  the  assessment  of  the 
effects  of  turbulence  and  other  time  dependent  and  multi¬ 
dimensional  phenomena  that  may  accompany  the  detona¬ 
tion  process.. 
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EFFECT  OF  IGNITION  GEOMETRY  ON  INITIAL 
FLAME  ACCELERATION  IN  A  SPARK  IGNITED  EX¬ 
PLOSIVE  GAS,  by  A.  J.  La  derma  n,  P.  A.  Urttew,  and 
A.  K.  Qppenhetm.  [1962J  (lljp.  Incl.  tiles,  dlagrs. 
refs.  (APOSR-J1Q87)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  40(638)166  and 
National  Aeronautics  and  Space  Administration) 

AD  420643  Unclassified 

Also  published  in  Combustion  and  name,  v.  6:325-335, 
Dec.  1962. 

The  influence  of  the  geometry  of  ignttion  on  the  Initial 
flame  acceleration  in  spark  Ignited,  stoichiometric 
hydrogen-oxygen  mixtures  at  n.  t.  p.  was  Investigated 
experimentally.  Observations  were  made  using 
schiieren  photography  with  simultaneous  pressure  meas¬ 
urements  In  the  vicinity  of  the  igniter.  It  was  found  that 
flame  acceleration  increased  when  :  ie  distance  between 
the  ignition  source  and  the  backwali  became  large/ 
provided  that  the  flame  was  In  continuous  contact  with 
the  backwali.  When  the  ignition  source  was  extended 
farther  Into  the  tube  so  that  the  flame  contacted  the 
sidewalls  before  reaching  the  back  end.  Us  acceleration 


became  independent  of  the  distance  of  the  point  of 
ignition  from  the  backwali.  Experimental  results  were 
lnterp.  eted  quite  satisfactorily  by  means  of  a  one- 
dtmenstonal  gas  wave  dynamic  analysis,  demonstrating 
a  significantly  larger  dependence  of  the  flame  accelera¬ 
tion  process  upon  the  normal  burning  velocity  than  on 
the  net  amount  of  heat  released  per  unit  mass.  (Con¬ 
tractor's  abstract) 
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ON  THE  GENERATION  OF  A  SHOCK  WAVE  BY 
FLAME  IN  AN  EXPLOSIVE  GAS,  by  A.  J.  Laderman, 
P.  A.  Urtiew,  and  A.  K.  Oppenhelm.  [1962]  jlOjp. 
incl.  Ulus,  diagrs.  table,  refs.  (AFOSR-J1088) 

(AF  49(638)166)  AD  420649  Unclassified 

Also  published  in  Ninth  Symposium  (Internat'l.)  on 
Combustion,  Cornell  U. .  Ithaca,  N.  Y.  (Aug.  27- 
Sept.  1,  1962),  New  York,  Academic  Press,  1963, 
p.  265-274. 

This  paper  provides  experimental  as  wel<  as  theoretical 
proof  that  a  laminar  flame  can  generate  a  shock  front 
quite  early  In  the  course  of  its  initial  acceleration.  The 
flame  at  this  stage  of  the  process  is  wrinkled  laminar, 
and  it  propagates  at  a  velocity  which  is  only  a  few  times 
larger  than  the  normal  burning  speed.  However,  no 
mechanism  other  than  the  break-up  of  the  flame  front 
into  a  cellular  structure  is  necessary  for  tills  purpose, 
nor  as  it  observed.  (Contractor's  abstract) 
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SHOCK  INTERACTION  WITH  AN  ELECTROMAGNETIC 
FIELD,  by  J.  Rosciszewsld  and  A.  K.  Oppenhelm. 
;i962j(10jp.  incl.  Ulus,  diagrs.  refs.  (APOSR-J1093) 
(AF  49(638)166)  AD  421118  Unclassified 

Also  published  in  Phys.  Fluids,  v.  6:  689-698,  May 

im - 

The  interaction  between  a  traveling  shock  wave  and  a 
stationary  magnetic  field  is  analyzed  for  the  simplest 
case  of  1-dimensional  flow  across  a  rectangular  systi  a 
of  a  magnetic  and  an  electric  field,  while  the  flowing 
substance  is  a  p'asma  of  finite  conductivity  but  associ¬ 
ated  with  a  sufficiently  small  magnetic  Reynolds  number 
to  render  the  induced  magnetic  effects  negligible.  The 
acceleration  of  the  shock  wave  produced  by  a  constant 
electric  fl'ld  applied  across  the  duct  walls  in  the  pres¬ 
ence  of  a  perpendicular  magr  tic  field  as  well  as  Us 
attenuation  due  to  a  distributed  system  of  outside  re¬ 
sistances  connecting  a  series  of  electrodes  on  the  stde- 
waUs  of  the  duct,  have  been  calculated  by  quadratures. 
The  flow  field  behind  the  wave  has  been  determined  by 
means  of  a  perturbation  technique  whose  validity  is  re¬ 
stricted  to  cases  of  small  Lorentz  forces  and  moderate 
Joule  heating  effects.  To  gain  more  famtllarity  with 
the  interaction  process  a  hydraulic  analog  Is  proposed, 
based  on  the  use  of  a  piston  driven,  free  surface,  mer¬ 
cury  channel.  In  this  connection,  a  general  solution  U 


•>85  c 


AIR  FORCE  SCIENTIFIC  RESEARCH 


consequently  obtained  for  the  interaction  of  a  hydraulic 
Jump  traveling  In  a  conducting  liquid  with  a  vertical  mag¬ 
netic  field  in  the  presence  of  a  horizontal  electric  field. 
(Contractor's  abstract) 
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MEASUREMENT  OF  PRESSURE  FIELD  GENERATED 
AT  THE  INITIATION  OF  EXPLOSION,  by  A.  J. 
Laderman,  P.  A.  Urbew.  -nd  A.  K.  Oppenheim.  [1962] 
[4]p.  incl.  lllua.  diagrs.  (AFOSR-J1149)  (Sponsored 
jointly  by  Air  For;  Office  of  Scientific  Research  under 
AF  48(638)166  ana  National  aeronautics  and  Space  Ad¬ 
ministration)  AD  433126  Unclassified 

Also  published  in  Symposium  on  Measurement  in  Un¬ 
steady  Flow,  Worcester,  Mass.  (May  21-23,  1962), 

New  York,  American  Society  of  Mechanical  Engineers, 
1962,  p.  32-35. 

A  record  obtained  by  the  use  of  a  piezo- electric  pres¬ 
sure  gauge,  cubstantiated  with  a  schlieren  photograph, 
permits  a  complete  determination  of  the  pressure  field 
in  the  time-space  domain  during  the  Initial  phases  of 
an  explosion.  The  experiments  were  performed  in  a 
detonation  tube  of  l”  x  If"  rectangular  cross-section 
containing  a  stoichiometric  mixture  of  hydrogen  and 
oxygen.  By  correlating  a  single  pressure  record  with 
a  simultaneously  obtained  schlieren  streak  photograph, 
the  character  of  die  'rhnstent  pressure  i  rofile  observed 
ahead  of  an  accelerating  flame  Is  established  as  one 
corresponding  to  a  simple  wave.  The  property  of  this 
wave  is  then  used  to  transform  the  measured  time  varia¬ 
tion  of  pressure  at  a  fixed  section  in  the  tube  to  the 
distribution  of  pressure  in  space  at  any  time.  Cn  this 
basis,  the  variation  of  the  pressure  profile  with  time 
and  the  collapse  of  the  pressure  fan  into  a  shock  wave 
Is  traced  in  detail.  (Contractor's  abstract) 
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THIN  FILM  THERMOMETRY  IN  DETONATION  RE¬ 
SEARCH.  by  A.  J.  Laderman,  G.  J.  Hecht,  and  A.  K. 
Oppenheim  [1961]  |5^>.  incl.  Ulus,  diagrs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)166  and  National  Aeronautics  and  Space  Ad¬ 
ministration)  Unclassified 

Published  in  Temperature;  lie  Measure  me'  •  ir.ri  Cvimol 
in  Science  and  Industry;  a  Symposium,  Cola  •’bus,  Ohio 
(Mar.  27-31,  1901),  ed.  bv  A,  I.  Dahl.  AVrYOik, 
Reinhold  Publishing  Corp. ,  v.  3  {pi.  2):  ?*3-S4f,  J962. 

The  present  work  concerns  the  devalcpme" '  of  thin  film 
resistance  thermometers  for  the  mr*.virer..ent  cf  d.tona- 
tton  velocities,  shock  and  flame  -.elcuiaes  in  the  pi  •*- 
detonation  regime,  and  the  local  beat  transfer  rat'  tu 
the  walls  of  the  detonation  tube.  Construction  details  cf 
a  thin  film  resistance  thermometer  which  utilizes  a 
ceramic  backing  rather  than  glass  or  quartz  are  de¬ 
scribed.  Performance  of  the  thermometer  is  shown  to 
compare  favorably  with  that  of  the  glass-  or  qusrtz- 


backed  instrument.  Measurements  at  several  positions 
along  the  detonation  tube  indicate  that  the  time  variations 
of  the  local  heat  transfer  rates  to  the  wall  are  nearly 
identical  throughout  the  development  of  deto-atlon. 
in  addition,  since  the  gauge  responds  to  both  shocks  and 
flames,  it  represents  s  promising  method  for  studying 
the  development  of  the  pressure  wave  preceding  the 
flame  during  the  transition  to  detonation. 
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90 LID  PROPELLANT  DRIVEN  SHOCK  TUBE,  by  J. 
Rosctszewski.  [1962]  [2]p.  Incl.  dlagr.  (AF  49(638)- 
166)  Unclassified 

Published  in  ARS  Jour. ,  v..  32:  1426-1427,  Sept.  1962. 

A  simple  analysis  of  solid  propellant  driven  shock  tube 
is  presented,  and  comparison  with  piston  and  combustion 
driven  shock  tubes  is  given.  The  analysis  of  the  in¬ 
fluence  of  specific  heat  ratio  on  velocity  of  sound  behind 
the  reflected  shock  wave  is  included.  (Contractor’s 
abstract) 
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S130CK  WAVE  STRUCTURE  IN  PARTIALLY  IONIZED 
GASES,  by  M.  S.  Grewal.  Doctoral  thesis.  May  1962 
[67 ]p.  incl.  Ulus,  diagrs.  refs.  (Rept.  no.  HE-150- 
198;  series  no.  132.  issue  no.  5)  (APOSR-2949) 

(A  F  49(638)502)  AD  277603  Unclassified 

f  published  in  Jour.  Fluid.  Mech. ,  v.  16:  273- 
T>4,  Aug.  1963. 

The  structure  of  a  shock  wave  in  a  partially  ionized 
gas,  which  is  tn  thermal  non-equilibrium  ahead  of  the 
shock  wave.  Is  investigated.  A  method  is  developed  to 
eolve  this  problem  by  separating  It  into  2  parts.  First 
the  structure  of  the  shuck  wave  associated  with  the  mix- 
hire  cf  ions  and  atoms,  which  are  assumed  to  behave 
alike  through  the  shock  transition.  Is  taken  to  be  of  the 
Mott-8mlth  form.  Then  the  behavior  of  electrons  as  they 
pass  through  this  ion-atom  shock  Is  analyzed.  Using  this 
method,  calculations  arc  made  for  the  shock  wave  struc¬ 
ture  In  partially  ionized  argon  for  Mach  numbers  equal 
to  8,  10  and  12,  and  for  the  values  of  the  electron-ion 
temperature  ratio  ahead  of  the  shock  wave  equal  to  3,  5 
and  8.-  An  essential  feature  of  the  shock  profiled  is  found 
to  be  the  existence  of  a  broad  zone  of  elevated  electron 
temperature  ahead  of  the  electron  compression  region, 
caused  by  high  thermal  conductivity  in  the  electron  gas. 
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TRAN'S TiON  FLOW  (A  SURVEY  OF  EXPERIMENTAL 
RESULTS  AND  METHODS  FOR  THE  TRANSITION 
REGIONS  OF  RAREFIED  GAS  DYNAMICS),  bv  F.  S. 
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Shorman  Aug.  15,  1962  [63]p.  tncl.  diagrs.  refs. 
iRept.  no.  HE-150-201;  series  no.  132,  Issue  no.  7) 
(AfOSR-3984)  (AF  49(636)502)  AD  264480 

Unrlass*  ed 

A  survey  of  expert  mental  data  in  the  transition  regime 
of  rarefied  gas  dynamics  utilized  to  Indicate  the  status 
of  present  experimental  and  theoretical  capabilities  and 
some  areas  of  interest  for  future  research.  Successful 
correlation  technique  for  subsonic  transition  flow  data 
is  given.  The  limitations  of  low-deustty  wind  tunnels  are 
discussed  and  a  suggestion  for  free- jet  testing  as  a 
means  of  achieving  higher  Mach  numbers  and  lowei 
Reynolds  numbers  without  excessive  boundary- layer  diffi¬ 
culties  Is  put  forth.  Several  characteristics  of  axlsym- 
mc-trlc  jets  issuing  from  sonic  orifices  ate  renewed 
in  tills  context.  Finally,  a  few  selected  Instrumentation 
problems  are  reviewed  and  a  plea  is  made  for  certain 
technological  advances  which  would  greatly  ease  the 
burden  of  the  rarefied  gas  experimentalist.  (Contrac¬ 
tor’s  abstract) 
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SPECTROSCOPIC  STUDY  OF  RECOMBINATION  IN  A 
He  PLASMA  (Abstract),  by  F.  Robben.  {1962}  'lip. 

AF  49(638,562}  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. , 

Atlantic  City,  S.  J. ,  Nov.  28-Dec.  1,  1962. 

Punlished  in  Bull.  Amer.  phys.  So c. ,  Series  n,  v.  8: 
“163,  Feb.  28,  1963. 

Recent  work  on  ion- electron  recombination  has  shown 
that  a  colllsional- radiative  mechanism  leads  to  values 
of  the  recombination  rate  in  good  agreement  with  experi¬ 
ment.  Absolute- intensity  measurements  have  been  made 
of  all  the  lines  of  He  emitted  from  a  recombining  plasma 
in  the  visible  and  near  ultraviolet,  from  which  the  number 
densities  of  the  various  excited  states  of  He  have  been 
calculated.  These  measurements  are  In  excellent  agree¬ 
ment  with  the  colllsional- radiative  mechanism,  and  lead 
to  values  for  the  colllsional  de-  excitation  rate  of  an  ex- 
cued  He  atom,  which  is  in  good  agreement  with  serai- 
classical  calculations  of  the  cross  sections.  The  plasma 
is  generated  oy  passing  He  through  a  h<gf.- current  elec¬ 
tric  arc,  and  then  expanding  it  ir  -  luw-density  wind 
tunnel.  The  fractional  Ionization  of  the  plasma  Is  about 
2  c,  and  the  electron  densities  are  in  the  range  of 

1913  per  cm3. 
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AN  ALGORITHM  FOR  THE  TRANSLATION  OF  ALGOL 
STATEMENTS,  by  W,  M.  Reese,  Jr.  and  H.  D.  Huskey. 
[1962]  [5Jp.  tncl.  tables.  (APOSR-64-2005)  (AFAPOSR- 
62-156)  AD  451225  Unclassified 

Also  published  In  Information  Processing;  Proc.  of  the 
tnternaiT.  Fed.  for  Information  Processing  Cong. , 
Munich  (Germany)  (Aug.  27-SepL  1,  1962).  ed.  by 


C.  M.  Popplewell.  Amsterdam,  North- Hollatv 
Publishing  Co. ,  1963,  p.  498-502. 

This  paper  describes  a  simplified  version  of  the  trans¬ 
lator  portion  of  a  3-stage  compiler,  which  handles 
virtually  all  ALGOL  60  statements  of  a  static  nature, 
not  Involving  lists  of  recursiveness.  The  output  is  a 
machine-independent  Intermediate  language,  designed 
for  efficient  assembly  into  the  particular  language  cf 
any  individual  computer.  The  translator  is  aware,  at 
any  given  moment,  of  no  more  than  4  entities  from  the 
source  language.  There  Is  neither  fcsek-up  nor  look 
ahead.  Translation  occurs  through  the  use  of  a  push¬ 
down  Ust  of  operators  and  associated  addresses,  the 
process  belog  governed  by  s  comparison  of  the  strengths 
of  the  operators.  This  comparison  is  mainly  effected 
by  the  numerical  relationship  of  the  internal  representa¬ 
tions  of  the  operators,  and  usually  occurs  without  having 
to  de.ermlne  the  identity  of  either  operator.  The  opera¬ 
tion  part  of  a  command  Is  normally  generated  by  auto¬ 
matic  manipulation  of  the  responsible  operator,  again 
making  it  unnecessary  to  id,  ittfy  the  operator.  The 
complete  ordering,  representation,  and  placement  lists 
on  which  automation  of  the  process  depends  are  given 
and  the  algebraic  system  is  developed  in  detail.  (Con¬ 
tractor's  abstract) 
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SUPERSONIC  FLOW  PAST  WEDGES  OF  VARIABLE 
ANGLE,  by  M.  Holt  and  B.  Yim.  [1962]  [13jp.  tncl. 
dtajci-8.  tables.  (AFOSR-3139)  (In  cooperation  with 
Brevrn  U. ,  Providence,  R.  I.)  (AF  49(638)232  and 
AFAPOSR- 62-277)  AD  413747  Unclassified 

Also  published  In  Proc.  Foirth  U.  S.  Nat’l.  Cong. 

Appl.  Mech. ,  California  U. ,  Berkeley  (June  18-21, 

1962),  New  York,  Amer.  Soc.  Mech.  Engineers,  v.  2- 
1301-1313,  1962. 

The  problem  of  supersonic  flow  past  a  double  wedge 
wing  of  constant  chord  and  thickness  varying  along  the 
span  Is  considered.  The  major  part  of  the  paper  Is  con¬ 
cerned  with  the  flow  field  near  the  forward  faces.  This 
is  a  small  rotational  perturbation  of  uniform  flow  and 
the  additional  pressure  satisfies  the  wave  equation-  The 
solution  determining  this  flow  field  Is  derived  in  2  cases 
corresponding  to  a  variation  of  maximum  thickness  which 
Is  (a)  linear,  (b)  sinusoidal  In  the  spanwtse  coordinate. 
The  flow  problem  near  the  forward  (aces  can  be  reduced 
to  that  of  finding  the  function  defining  the  departure  of  the 
shock  surface  from  Its  plane,  2- dimensional  form  (cor¬ 
responding  to  a  wedge  of  unifoim  thickness).  In  case 
(a)  It  Is  shown  that  the  shock  surface  Is  wedge- like  with 
a  thickness  proportional  to  that  of  the  solid  wedge.  In 
each  plane  normal  to  the  span  the  flow  follows  the  2- 
dlmenslonal  pattern.  In  case  (b)  an  integrodlflerentlal 
difference  equation  is  derived  for  the  shock  distortion 
function.  The  solution  of  this  Is  shown  to  exist  and  to 
be  unique  and  Is  given  in  the  form  of  a  series  expansion 
In  cfcordwlse  distance  from  the  shock.  Formulae  giving 
the  pressure  and  velocity  components  In  terms  of  the 
shock  distortion  function  are  derived.  The  pressure 
and  chordwlse  velocity  component  on  the  surface  are 
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computed  for  a  range  of  wedge  angles  between  5  °  and  20 c 
and  Mach  numbers  between  3. 0  and  4. 2.  The  continua¬ 
tion  of  the  flow  field  through  the  centered  expansions  at 
the  shoulders  and  past  the  rear  wedge  faces  Is  discussed. 
This  can  be  calculated  by  a  linearized  method  of  charac¬ 
teristics  which  Is  much  simpler  In  case  (b)  than  tn  case 
(a).  (Contractor's  abstract) 
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THE  DESIGN  OF  PLANE  AND  AHSYMMETHIC  NOZZLES 
BY  THE  METHOD  OF  INTEGRAL  RELATIONS,  by  M. 
Holt.  Sept  1962,  35p,  IncL  diagrs.  refs.  (Series  no. 
127;  Issue  no.  1)  (AFOSR-3MO)  (AF  AFOSR-62-277) 

AD  288546  Unclassified 

Also  published  In  Symposium  Transsonlcum,  Aachen 
(Germany)  (Sept.  3-7,  -962),  ed.  by  K.  Oswatltsch. 
Berllng,  Springer- Ver lag,  1964,  p.  310-324. 

The  method  of  integral  relations  due  to  Dorodnltsyn  Is 
applied  to  the  problem  of  design  of  plane  and  axlsym- 
metrtc  nozzles.  The  Inverse  problem  of  calculating  the 
flow  field  In  a  nozzle  c  given  shape  Is  also  considered. 
The  method  Is  applied  to  plane  nozzles  ro  that  results 
mav  be  compared  with  earlier  calculations  by  Cherry 
usi.ig  the  hodognph  method.  The  extension  of  the  anal¬ 
ysis  to  cover  axially  symmetric  flow  Is  explained. 
(Contractor's  abstract) 
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CYLINDER  DRAG  IK  THE  TRANSTION  FROM 
CONTINUUM  TO  FREE-MOLECULE  FLOW,  by  G.  J. 
MasUch  and  &  A.  Schaaf.  [1962]  [18]p.  IncL  Ulus. 
Aagra.  table,  refs.  (RepL  no.  HE-150-194;  aeries  no. 
20;  Issue  no.  138)  (AFOBR-3744)  (Sponsored  Jointly  by 
Air  Fbrce  Office  of  Scientific  Research  and  Office  of 
Naval  Research  under  None- 22245)  AD  27438S 

Unclassified 

Alg  published  In  Phys.  Fluids,  v.  6:  315-321,  Mar. 

The  drag  coefficients  for  cylinders  n  rroal  to  the  flow 
have  been  determined  experimentally  at  approximately 
Macb  ~  2,  Mach  ~  4,  and  Mach  -6  with  Knudsen  numbers 
extending  from  continuum  conditions  to  free  molecule 
flow  conditions.  The  results  indicate  a  smooth  transition 
from  tnvtacid  values  at  low  Knudsen  numbers  to  free 
molecule  flow  predictions  for  diffuse  reflections  at  high 
Knudsen  number.  Small  departure  theories  which  are 
applicable  to  the  near  free  molecule  flow  regime  are  com¬ 
pared  to  the  experimental  data.  (Contractor's  abstract) 


California  U.  Inst,  of  Engineering  Research,  Berkeley. 

DIFFUSIVE  SEPARATION  OF  A  GAS  MIXTURE 
APPROACHING  A  SAMP UNG  PROBE,  by  B.  S.  Masson 
Oct.  31,  1962,  57p.  incl.  diagrs.  refs.  (Rept.  no.  HE- 
150-206;  series  no.  20;  issue  no.  141)  (APOSR-4166) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  and  Office  of  Naval  Research  under  Nonr-22245) 
AD  288657  Unclassified 

The  effect  of  inserting  a  probe  Into  a  flow  field  of  a 
flowing  gas  mixture  to  obtatn  localized  concentration 
measurements  Is  considered.  The  diffusion  mechanisms, 
due  to  the  baro- diffusion  and  the  thermal  diffusion  effects 
that  cause  the  concentration  variations  tn  Ae  original 
flow  field,  cause  further  changes  In  the  mixture  composi¬ 
tion  during  the  sampling  process.  The  corrections  in 
the  measured  composition  due  to  the  presence  of  the 
probe  are  calculated  for  a  specific  experiment  using 
air  as  the  gas  mixture.  The  corrections  are  presented 
as  curves  for  Mach  numbers  of  the  approaching  stream 
between  0. 1  and  0.4,  and  Reynolds  numbers  of  the  probe 
between  0. 4  and  40.  The  corrections  are  tesed  upon  the 
numerical  integration  of  the  diffusion  equation  derived 
tn  the  Chapman- Enskog  Kinetic  Theory.  The  fluid  dy¬ 
namic  effects  due  to  the  composition  change  are  ignored 
by  using  existing  pure  flow  solutions  in  the  flow  model. 
Baro- diffusion  Is  retained  as  the  primary  component- 
separating  mechanism  in  the  sampling  region.  The 
variation  In  the  composition  of  the  mixture  along  the 
stagnation  streamline  of  the  approaching  flow  Is  found. 
The  total  change  In  composition  found  here  Is  taken  as 
the  correction  desired  for  the  probe  presence.  (Con¬ 
tractor's  abstract) 
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California  U.  Inst  of  Engineering  Research,  Berkeley. 

AERO- FORCES  ACTING  ON  A  BLUNT  BODY  WITH 
SEPARATED  FLOW,  by  T.  S.  Yuen.  Oct.  30,  1962, 

50p.  Incl.  Ulus.  d<agrs.  tables,  refs.  (RepL  no.  HE- 
150-203;  series  no.  20;  issue  no.  140)  (AFOSR-4167) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  an C  Office  of  Naval  Research  under  Nonr-22245) 
AD  288656  Unclassified 

Normal  and  axial  force  coefficients  were  calculated 
theoretically  for  a  blunt  body.  Concurrently,  aerody¬ 
namic  forces  acting  on  a  model  of  the  same  body  type 
were  measured  In  a  supersonic  rarefied  gas  flow  at  a 
Reynolds  number  of  2269/tn.  and  nominal  Mach  number 
of  4. 0,  so  tiat  the  laminar  separation  was  Involved  in 
the  a.ea  bounded  by  the  cylinder  and  cone.  Two  pa¬ 
rameters  were  under  consideration,  the  angle  of  attack 
varying  from  zero  to  20°,  and  the  position  of  the  skirt 
relative  to  the  tip  of  the  central  cylindrical  body  changing 
from  z  =  0. 092  to  1. 429  in.  The  experimental  results, 
plotted  in  coefficient  foi  m,  were  compared  to  the  theo¬ 
retical  predictions  which  consisted  of  Newtonian  Hyper¬ 
sonic  theory  wtth  vtscoui  corrections.  The  axial  force 
coefficients  based  on  the  experimental  data  were  within 
3%  of  the  predicted  values  at  low  angles  of  attack  (less 
than  6't  The  experimental  normal  force  coefficients 
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were  adequately  predicted  wt  Ji  a  similar  trend  by  the 
theoretical  analysis  with  a  maximum  error  of  about  15« 
over  the  entire  range  of  both  angle  of  attack  and  center 
body  position.  (Contractor's  abstract) 


California  U.  Inst,  of  Engineering  Research,  Berkeley. 

ON  THE  MOLECULAR  INTERACTIONS  BETWEEN  GASES 
AND  SOLIDS,  by  F.  C.  Hurlbut.  Nov.  15,  1962  |31  jp. 
tncl.  diagr.  tables,  refs.  (Rept.  no.  HE-150-208; 
series  no.  20;  Issue,  no.  142)  (AFOSR-4981)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  and 
Office  of  Naval  Research  under  Nonr- 22245)  AD  295409 

Unclassified 

Also  published  In  Symposium  on  Dynamics  of  Manned 
Llftlnf  Planetary  Entry,  Philadelphia,  Pa.  (Oct.  1962), 
ed.  by  S.  M.  Scala,  A.  C.  Harrison,  and  M.  Rogers. 

New  York,  John  Wiley  &  Sons,  1963,  p,  754-777, 

Problems  of  energy  and  momentum  transfer  between  the 
gas  particle  and  the  surface  are  examined  with  attention 
given  to  those  processes  which  directly  Influence  the 
flow  under  free  molecule  and  near  free  molecule  condi¬ 
tions.  A  review  of  early  and  also  very  recent  scattering 
studies  reyeals  consistent  trends  In  the  reflected  angular 
distribution  In  particle  flux  from  cleaved  and  degassed 
alkali  halide  crystals  ana  from  certain  degassed  metal 
surfaces.  These  observations  lend  support  to  a  dynami¬ 
cal  model  of  the  lattice  In  Interaction  wtth  the  gas  parti¬ 
cle.  In  connection  with  the  discussion  of  this  model  three 
broad  regimes  of  interaction  in  the  presence  of  attractive 
forces  art  defined.  (Contractor's  abstract) 
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California  U.  Inst,  of  Engineering  Research,  Berkeley. 

HYPERSONIC  FLOW  OVER  A  SLENDER  CONE  WITH 
GAS  INJECTION,  by  H.  H.  King.  Nov.  5.  1962,  105p. 
incl,  lllus.  dlagrs.  tables,  refs.  (Rept.  no.  HE- 150- 
205.  series  no.  196;  Issue  no.  1)  (APOSR-4935) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  and  Office  of  Naval  Research  under  Nonr-  22245; 
and  General  Electric  Co. )  AD  295154  Unclassified 

The  main  object  of  the  present  study  waa  the  experi¬ 
mental  Investigation  of  the  effect  of  gas  Injection  on  the 
drag  and  pressure  distribution  on  a  5 '  half-angle  porous 
cone.  Both  helium  and  air  Injection  were  employed  at 
two  Macb- Reynolds  number  combinations  attainable  In  the 
Berkeley  low  density  wind  tunnel.  The  first  part  of  the 
report  presents  a  general  discussion  of  the  experiment, 
the  experimental  data  obtained,  and  the  comparison  of 
these  data  wtth  theory.  Section  2  is  a  detailed  discussion 
of  the  experimental  procedure  and  the  methods  of  data 
reduction,  while  Section  3  presents  the  approximate 
boundary  layer  analysis  which  is  useful  for  Interpreting 
the  experimental  data.  A  discussion  of  the  accuracy  of 
the  various  experimental  results  and  tabulations  of  data 
appear  in  the  Appendix  (Contractor’s  abstract) 


California  U.  Inst,  of  Engineering  Research,  Berkeley. 

AN  EXPERIMENTAL  INVESTIGATION  OF  FREE 
MOLECULE  MOMENTUM  TRANSFFR  BETWEEN 
GASES  AND  METALLIC  SURFACES  by  R.  E.  Stlekney 
Doctoral  thesis,  Jan.  25,  1962,  145p,  incl.  Ulus, 
dlagrs.  tables,  refs.  (Rept.  so.  HE- 150-182;  aeries 
no.  20;  Issue  no.  134)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  and  Office  of  Naval  Re¬ 
search  under  Nonr- 22245)  AD  273495  Unclassified 

Published  In  part  In  Pbys.  Fluids,  v.  5:  1617-1624, 

Dec.  1812.  (Title  varies) 

Measurements  of  the  normal  momentum  transfer  be¬ 
tween  gases  and  metallic  surfaces  were  obtained  under 
conditions  of  free  molecule  flow  by  means  ol  a  torsion 
balance  and  molecular  beam  apparatus.  Helium,  hydro¬ 
gen,  neon,  nitrogen,  argon,  and  carbon  dioxide  were 
Invest! gatec  jn  tmgsten,  platinum- blackened- tungsten, 
platinum,  and  aluminum  surfaces  which  were  moat 
likely  contaminated  with  oxides  and  adsorbed  gases. 
Momentum  transfer  measurements  were  obtained  with 
the  surface  at  various  temperatures,  the  range  being 
from  25  to  550  ’C.  The  efficiency  of  the  momentum 
transfer  process  increases  with  the  molecular  weight 
of  the  test  gas  and  the  roughness  of  the  test  surface,  but 
Is  relatively  independent  of  the  surface  material  under 
the  present  conditions.  The  momentum  transfer  rates 
for  helium  and  hydrogen  are  significantly  less  than  for 
the  heavier  gases.  Hie  accommodation  to  the  surface 
temperature  Is  Incomplete  except,  possibly,  for  argon 
and  carbon  dioxide.  The  results  were  used  to  estimate 
the  values  of  the  coefficient  of  translational  energy  trans¬ 
fer  and  a  modified  form  of  the  coefficient  of  normal  mo¬ 
mentum  transfer.  (Contractor's  abstract) 
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California  U.  [Inst,  of  Engineering  Research]  Berkeley. 

SPHERE  DRAG  IN  A  LOW-DENSITY  SUPERSONIC 
FLOW,  by  J.  Aroesty.  [1962]  [17jp.  Incl.  dlagrs. 
tables,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  and  Office  of  Naval  Research  under 
[Nonr- 22245])  Unclassified 

Published  In  Rarefied  Gas  Dynamic;  Proc.  Third 
tnternat'l.  Symposium,  Parts  (France)  (June  1962), 

New  York,  Academic  Press,  Snppl.2,  v.  2:  261-277, 

1963,  (AFOSR-5310) 

Sphere  drag  coefficients  were  measured  at  lfach 
numbers  of  2,  4,  and  6,  and  free  stream  Reynolds  num¬ 
bers  between  10  and  10, 000  for  both  Insulated  and  cold 
wall  conditions.  The  measurements  indicate  that  sphere 
drag  tn  this  regime  is  strongly  dependent  on  the  Reynolds 
number  behind  a  normal  shock  wave,  and  only  weakly 
dependent  on  Mach  number.  In  addition,  it  was  found 
that  a  decrease  in  T  T„  from  1  to  0. 26  was  accompanied 
w  0 

by  a  5-10%  decrease  In  the  drag  coefficient.  (Contrac¬ 
tor’s  abstract) 
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California  U.  (Inst.  of  Engineering  Research]  Berkeley. 

STUDIES  OF  NORMAL  MOMENTUM  TRANSFER  BY 
MOLECULAR  BEAM  TECHNIQUES,  by  R.  E.  Sttckney 
and  F.  C.  Hurlbut.  {1942]  { 1  E/p.  tncl.  tllua.  dlagrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Ressarch  zud  Office  o'  Naval  Reaearcb  under  (Nonr- 
2224SJ)  Unclassified 

PabUabed  In  Rarefied  Gaa  Dynamics;  Proc.  Third 
tnternatl."  Symposium,  Parts  (France)  (June  1962), 

New  York,  Academic  Press,  8uppl,  2,  v.  I:  454-469, 

1943.  (Ar08 R-5310) 

The  transfer  of  normal  momentum  between  gases  and 
metallic  surfaces  has  been  studied  under  conditions  of 
free  molecular  flow  by  means  of  a  torsion  balance  and 
molecular  beam  apparatus.  Thermal  beams  of  helium, 
hydrogen,  neon,  nitrogen,  carbon  dioxide,  and  argon 
were  directed  against  surfaces  of  tungsten,  platinum 
blackened  tungsten,  platinum  and  aluminum  with  surface 
temperatures  tn  the  range  25*  to  550*C.  The  efficiency 
of  momentum  transfer  Is  found  to  increase  with  the 
molecular  weight  of  the  test  gas  and  the  roughness  of  the 
test  surface,  but  ta  relatively  Independent  of  the  substrate 
mah  rial,  under  present  conditions.  The  momentum  trans¬ 
fer  rates  for  helium  and  nydrogen  are  significantly  equal. 
The  momentum  accommodation  of  the  test  gases  aopeara 
to  be  tr  complete  except,  possibly,  for  argon  and  carbon 
dioxide.  The  results  are  used  to  estimate  the  value  of 
a  modified  coefficient  of  momentum  transfer  for  each 
gas-surface  combination.  (Contractor's  abstract) 
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California  U.  Materials  Research  Lab. ,  Berkeley. 

THE  EFFECT  OF  GRAIN  POUNDAGES  ON  THE 
MECHANICAL  PROPERTIES  OF  IONIC  CRYSTALS,  by 
S.  feuerstetn  and  E.  R.  Parker.  Jan.  1942  [63]p  incl. 
Ulna,  dlagr*.  table,  refs.  fTeehnlcal  rept.  no.  5; 
aeries  no.  150;  issue  no.  5}  (AFCSR-2189)  (AF  49(638)- 
601)  AD  273425  Unclassified 

Room  temperature  tensile  tests  were  conducted  on 
single  crystal,  bicrystal,  and  polycrystalline  UF. 

Their  mechanical  behaviors  were  compared  and  the 
effects  resulting  from  the  presence  of  grain  boundaries 
evaluated.  The  fracture  processes  cf  single  crystal 
and  hicryatal  specimens  were  also  investigated.  Favor¬ 
able  oriented,  chemically- milled  single  crystals  attained 
tensile  strains  as  high  as  27%  befor»  fading.  Ductile 
fractures  resulted  from  Internal  sources,  but  fractures 
from  low  strains  were  due  is  surface  sources.  Stress- 
strain  curves  of  bl crystals  indicated  that  grain  boundaries 
In  tonic  crystals  were  not  Inherently  weak.  Plastic  de¬ 
formation  In  at  least  one  grain  always  preceded  fracture. 
The  presence  of  a  grain  boundary  afforded  a  strong 
barrier  to  dislocation  motion,  becoming  more  effective 
the  greater  the  degree  of  bl  crystal  mlsorientation.  Evi¬ 
dence  of  slip  lines  on  only  one  side  o)  matching  inter¬ 
granular  surfaces  revealed  that  trammtssiem  of  sup 
across  a  grain  boundary  was  difficult.  Failures  took  place 
in  a  brittle  fashion  predominantly  alcng  an  Inter-  and 
tiansgranular  path.  Strains  at  fracture  seldom  exceeded 


2-1/2%.  Small  amounts  of  ducttbUtty  were  observed  to 
deformed,  fine- grained  polycrystalline  specimens.  A 
sharp  rise  in  fracture  stress  was  apparent  In  specimens 
whose  average  grain  diameters  approach  0. 02  milli¬ 
meters.  (Contractor’s  abstract) 


California  U.  Materials  Research  Lab. Berkeley. 

DUCTILE  CERAMICS  RESEARCH,  by  E.  R,  Parker, 

J.  A.  Pask,  and  J.  Washburr.  Final  rep’..  Aug.  1962, 
6p.  incl.  refs.  (Series  no.  150;  tssue  no.  6)  (AFOSR- 
3502)  (AF  49(638)601)  AD  283585  Unclaaslfled 

Work  was  confined  to  studies  of  cubic  crystal  ductility. 
Such  material  Is  highly  ductile  at  room  temperature 
when  tested  tn  single  crystal  form.  Surface  effects  are 
extremely  Important  and  good  ductility  can  be  obtained 
only  with  specimens  having  carefully  prepared  chemi¬ 
cally  polished  surfaces.  It  was  found  that  single 
crystals  are  ductile  3i  room  temperature  and  values  cf 
elongation  In  excess  of  10%  were  obtained  regularly. 
Alloying  of  Ionic  solids  Increased  their  strength.  Recent 
work  concerned  (  rain  boundary  effects  on  the  ductility 
of  tonic  solids;  experiments  Indicated  the  smaller  the 
grain  site,  the  higher  the  strength,  and  the  greater  the 
probability  of  sttinlflcant  deformation  before  fracture. 
High  purity  Is  eiseuttai.  Extrusion  was  chosen  as  a 
means  of  fabricating  fine-grained  L1F  and  slightly 
ductile  specimens  were  obtained. 
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California  U.  [Materials  Research  Lab.  ]  Berkeley. 

FRACTURE  Or  NONMETALUC  CRYSTALS,  by  T.  L. 
Johnston  and  E.  R.  Parker.  {1S621  [21jp.  incl.  lllus. 
dlagra.  refs.  (AF  49(638)601)  Unclassified 

Published  tn  Fracture  of  Solids:  Proc.  lnternsfl. 

ConTT  Maple  Valley,  Washington  (Aug.  21-24,  1962), 
ed.  by  D.  C.  Drunker  and  J.  J.  Gilman.  New  York, 
Interscience  Pdfllshere,  1863,  p.  267-287. 

Investigations  with  urnmetalllc  crystals  have  been  more 
fruitful  than  those  with  metals  tn  revealing  the  role 
played  by  dislocations  In  Initial! eg  cracks.  There  la 
clear  experimental  evidence  that  cracks  can  form  in 
a  number  of  w*j»  as  a  consequence  of  heterogeneous 
pi  as  tit.  flew.  It  has  been  demonstrated  that  the  applied 
sires*  required  to  form  a  crack  nt  the  grain  boundary 
in  a  magnesium  oxide  bl  crystal  depends  Inversely  on 
the  distance  between  the  grain  boundary  and  the  nuelea- 
tion  site  of  the  glide  band  causing  the  crack,  S*  sug¬ 
gested  by  theory.  The  choice  of  r-ccleation  mechanism 
and  the  air  ->ant  of  deformation  preceding  fracture  Is 
associated  phenomenologically  with  tne  character  of 
Flip  band  formation  which  la  governed  primarily  by  the 
temperature.  Although  single  nounetallte  crystals  can 
often  be  deformed  readily  at  low  temperatures,  po’.y- 
erystalUne  aggregates  are  notably  more  brittle.  Recent 
experiments  with  lithium  fluoride  wive  shown  that,  under 
certain  conditions,  even  polycryslsiline  material  can 
possess  limited  tensile  elongation  at  room  temperature 
(values  In  excess  of  1/2%  have  recently  been  obtained). 
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California  U.  (Materials  Research  Lab.  J  Berkeley. 

PLASTIC  FLOW  AND  FRACTURE  OF  CRYSTALLINE 
SOLIDS  (Abstract),  by  E.  R.  Parker.  (1962j  [ljp. 

(AF  49*638)601)  Unclassified 

Presented  at  Sixty- fourth  annual  meeting  of  the  Amer. 
Ceram.  Soc. .  New  York,  Apr.  29- May  3,  1962. 

Published  in  Bull.  Amer.  Ceram.  Soc.,  v.  47:- 217, 

Apr.  1962. 

A  brief  review  of  recent  work  on  the  strength  o?  solids, 
discussing  dislocation  theory,  strain  hardening,  re¬ 
covery,  creep  and  fracture  Is  presented.  The  application 
to  non- metallic  crystals  and  the  possible  results  there¬ 
from  are  indicated. 
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California  U.  (Materials  Rerearch  Lab.  ]  Be-xeley. 

INTERNAL  STRESSES  IN  MODEL  CERAMIC  SYSTEMS 
III,  by  R.  M.  Fulrath  and  J.  A.  Pask.  Final  repi. 

Nov.  1,  1962,  15p.  lncl.  refs.  (Series  no.  119;  issue 
no.  3)  (AFOSR-4439)  (AF  49(638)4)  AD  291849 

Unclassified 

A  unique  fabrication  procedure  of  vacuum  hot-pressing 
multicomponent  systems  was  used  to  form  mode!  ceramic 
systems  for  studying  internal  stresses.  Methods  cf 
analysis  of  internal  stress  combining  the  roicrostruc- 
tura*  features  ar.d  x-ray  diffraction  patterns  were  de¬ 
veloped.  Three  different  particle  shapes  dispersed  in 
glassy  matrices  were  studied.  Internal  stresses  were 
found  to  be  of  secondary  importance  in  systems  with 
strong  interfacial  bonds  and  of  primary  importance  in 
systems  in  wnich  strong  tnterfaclal  bonds  were  not  de¬ 
veloped. 
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California  U.  [Minerals  Research  Lab.  ]  Berkeley. 

HEAT  CONTENT  OF  PLATINUM,  by  R.  Hultgreu,  W. 

B.  Kendall,  and  R.  L.  Orr.  [1962]  [3}p.  incl.  dlagrs- 
tables,  refs.  (Materials  Science  8eries  Contribution 
no.  149;  I.  E.  a  Reprint  no  10-63)  (AFOSR-J342) 

(AF  49(638)83)  AD  408022;  AO  40495S  Unclassified 

Also  published  in  Jour.  Chero.  and  Eng.  Dt-ia,  v.  7: 

5FP519,  Oct  1962. 

Chemical  inertness,  high  melting  point,  and  freedom 
from  allotropic  and  magnetic  transformations  give 
platinum  obvious  adv  unta&es  as  a  secondary  standard 
for  calibrating  high- temperature  calorimeters.  However, 
currently  accepted  tables  of  the  beat  content  of  platinum 
can  be  criticized  because  the  values  belov  SOO'K  arc 
too  high  to  Join  smoothly  with  reliable  low- temperature 
'  293  :K)  neat  capacity  data,  and  because  the  tables  are 
based  mainly  on  the  drop  calorimetry  of  Jaeger  and 
others  In  which  the  beat  lest  by  the  sample  during  the 
drop  was  not  properly  taken  Into  account  The  per¬ 


formance  of  a  diphenyl  ether  calorimeter  used  in  the 
laboratory  is  routinely  checked  by  dropping  samples  of 
platinum.  The  results  so  obtained  scatter  considerably 
more  than  those  by  Jaeger  and  others  from  larger  sam¬ 
ples,  but  they  do  show  clearly  that  the  over-all  systematic 
error  In  Jaeger’s  work  is  vety  small.  They  also  show 
the  previously  tabulated  heat  contents  at  400°  and  500  "K 
are  somewhat  too  high.  (Contractor's  abstract) 
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California  U.  School  of  Public  Health,  Berkeley. 

SOME  OBSERVATIONS  ON  THF  PHYSIOLOGICAL 
EFFECTS  OF  GASEOUS  !ONS,  by  A.  P.  Krueger,  8. 

Kb  taka,  and  P.  C.  Andriese.  [1962]  [16]p.  lncl.  dUgra. 
tables,  refs.  (AFOSR-J264)  (Sponsored  Jointly  by  Air 
Force  Office  of  3ctenttflc  Research  under  AF  49(638)- 
669  and  Public  Health  Service)  Ait  4C0888;  AD  41807J 

Unclassified 

Also  published  In  Internal  1.  Jour.  Biometeor.,  v.  6: 

Thin  paper  reviews  some  of  the  evidence  pertaining  to 
the  biological  effects  of  gaseous  tons.  It  appears  that 
experimental  data  now  available  warrant  the  conclusion 
that  reproducible  biological  effects  occur  In  a  variety 
of  living  forms  including  microorganisms,  higher 
plants.  Insects,  animals  and  man  The  responses 
generally  are  limited  in  extent  and ‘to  indict  air  ions  as 
their  sole  cause  requires  great  care  in  defining  the  ex¬ 
perimental  conditions.  Some  progress  has  been  made 
in  detecting  the  fundamental  biochemical  reset  ions 
associated  with  ion-induced  physiological  changes.  The 
ready  availability  of  excellent  apparatus  for  generation 
and  measurement  of  air-ions,  coupled  with  present  day 
knowledge  about  their  properties,  makes  critical  ex¬ 
perimentation  possible.  (Contractor's  abstract) 
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California  U.  [Seismographic  Station]  Berkeley.. 

COMPUTER  LOCATION  OF  LOCAL  EARTHQUAKES 
WITHIN  THE  BERKELEY  SEIHMOGRAPIIIC  NETWORK, 
by  B.  A.  Bolt  and  T.  Turcotle.  [1962]  (15]p.  incL 
diagrs.  (AF  49(638)904)  AD  439072  Unclassified 

Also  published  in  Computers  in  the  Mineral  Industries: 
Proc.  TMrtTanntial  Conf. ,  Stanford  U. ,  Calif.  (June  24- 
29.  1963),  ed.  by  G.  A.  Parks.  Stanford,  School  of 
Earth  Sciences,  Pt,  2:  561-576,  1964. 

Since  1887  the  Berkeley  seismograph! c  station  Las  been 
used  for  the  study  of  earthquake  occurrence  In  central 
and  northern  California.  The  present  network  consists 
of  some  20  sUiions  In  California  and  Nevada.  Eight 
new  stations  telemeter  el  goals  directly  to  Berkeley. 

The  present  network  allows  a  much  more  precise  deter¬ 
mination  of  the  position  and  origin- time  of  earthquakes 
within  the  region  thus  previously  possible.  Measure¬ 
ments  of  the  main  recorded  seismic  phases  are  placed 
by  station  staff  directly  onto  Hollerith  format  sheets. 

A  program  has  been  coded  for  an  IBM  7090  which  sorts 
out  the  travel- times  from  a  provisional  earthquake  focus 
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to  each  •tattoo  for  the  main  observed  phases,  A  2- 
layered  cruet  t«  assumed  based  on  earlier  work  by 
Byerty;  the  layer  parameters  may  be  varied  at  will.  One 
run  of  the  program  can  accommodate  data  from  as  many 
aa  $0  stattooa  for  any  number  of  earthquakes.  It  uses 
only  P-wave  arrival  times,  but  computes  also  theoretical 
times  for  die  various  S- wave  arrivals  for  the  assumed 
structure.  (Contractor’s  abstract) 
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California  U.,  Davis. 

THE  INTERSECTION  OF  FIBONACCI  SEQUENCES,  by 
S.  K.  Stein.  [1962]  [4jp.  (AFOSR-J530)  (AF  AFOSR- 
62-298)  AD  407872  Unclassified 

Also  published  in  Michigan  Math.  Jour.,  v.  9:  399-402, 

1507 

For  the  construction  of  a  groupold  satisfying  the  Identity 
a  «a*ba)a)  -  b  but  not  the  Identity  (a(ab-  a))a  =  b,  It  was 
necessary  to  examine  the  Intersection  of  Fibonacci 
sequences.  If  n  Is  a  positive  Integer  and  Fj,  Fj. . . ,  Fg 
are  Fibonacci  sequences,  then  there  is  an  integer  m  ->  n 
each  that  F(n>m)~Fl  consists  at  at  most  the  element  n,  for 

each  1  -  1, 2,  ...  s.  It  is  proven  that  2  Fibonacci 
sequences  generally  do  not  meet  and  that  If  they  do  meet 
at  least  3  times,  then  one  is  simply  the  tall  of  the  other. 
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California  U. ,  Davis. 

FINITE  MODELS  OF  IDENTITIES,  by  S.  K.  Stein. 

{1962]  (7  jp.  {AF  APOSR-62-2S9]  Unclassified 

Published  in  Proc.  Amer..  Math.  Soc. ,  v.  14:  216-222, 
Xpr.1443. 

It  #  is  a  set  of  identities  on  a  groupoid  (a  set  closed 
under  a  binary  operation),  the  nV(8)  denotes  the  variety, 
l.e. ,  the  class  of  groqpoids,  satisfying  ♦.  A  number- 
theoretic  construction  is  used  to  exhibit  an  infinite  with 
a  nontrivial  V(  ♦)  wMeh  has  only  one  finite  member. 
Another  type  of  example  shows  that  with  ♦  consisting  of 
just  one  identity,  varieties  can  be  constructed  which, 
though  possess! iq;  an  infinite  set  of  finite  members,  are 
not  determined  by  them.  These  latter  examples  are 
based  upon  identities  obtained  by  equating  compositions 
of  so-called  translations,  that  la,  mappings 
R^  :•  x  -  xa  and  :  x  -  ax.  (Math.  Rev.  abstract) 
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California  U.  {Dept,  of  Physics)  La  Jolla. 

DIFFICULTY  IN  THE  METHOD  OF  GREEN’S  FUNC¬ 
TIONS  FORA  MANY- BODY  SYSTEM,  by  R.  Battan, 
L.  H-  Nosanow,  and  N.  R.  Werthamer.  {1962]  {4]p. 
tad.  refs.  (AFOSR-2S59)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
1038  and  Atomic  Energy  Commission)  Unclassified 


Also  published  in  Phys.  Rev.  Ltrs. ,  v.  8:372-375, 

May  1,  15527 

The  method  of  Green's  functions  based  on  the  Infinite 
set  (S)  of  coupled  equations  (with  boundary  condition!) 
satisfied  by  the  sequence  of  n-parttcle  Green's  functions, 
has  been  used  extensively  In  the  theory  of  superconduc¬ 
tivity.  It  has  been  shown,  by  solving  an  example  exactly 
that  (S)  may  possess  spurious  solutions,  some  of  which 
lead  to  an  energy  lower  than  the  true  ground- state  energy 
and  so  do  not  correspond  to  any  state  wave  function. 

Thus  the  Green's  function  method  as  usually  formulated 
ts  not  a  complete  dynamical  description  of  the  system, 
and  requires  In  addition  some  criterion  to  distinguish 
these  extraneous  solutions  from  the  correct  one.  This 
work  was  developed  In  order  to  choose  between  the 
contradictory  theories  of  the  possible  superfluld  phase 

of  He3. 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITY  WITH  COMBINED  PARALLEL 
AND  ANTI  PARALLEL  SPIN  PAIRING,  by  N.  R. 
Werthamer,  H.  Sunl,  and  T.  Soda.  [1962]  [3]p.  tncl. 
refs.  (AFOSR-3661)  (AF  49(638)1038) 

Unclassified 

Also  published  In  Proc.  Eighth  Internat'l.  Conf.  on 
Low  Temperature  Phys. ,  London  (Gt.  Brit. )  (Sept.  16- 
22,  1962),  Washington.  D.  C.,  Butterworths,  1963, 
p.  140-142. 

In  this  paper  the  conditions  on  the  tnterparttcle  potential 
are  relaxed  and  the  superconducting  phase  ts  investigated 
when  allowing  pairs  with  both  even  and  odd  angular  mo¬ 
mentum,  and  correspondingly  bo*h  singlet  and  triplet 
spin  states.  Because  of  the  presence  of  pairs  with 
parallel  spins,  the  paramagnetic  ground  state  exhibits 
a  nonvanlsh>ng  iptn  susceptibility,  and  also  Is  free  from 
undesirable  circulation  orbital  currents.  Although  a 
variety  of  formalisms  exist  In  which  to  generalise  the 
spin  pairing  in  superconductors,  the  most  convenient 
and  compact  seems  to  be  that  using  Green's  functions. 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITY  NEAR  IMPURITIES,  by  H. 

Suhl,  D.  R.  Fredkln  and  others.  [1962]  [3]p.  tncl.  refs. 
(AFOSR-36S2)  (AF  49(638)1038)  AD  612340 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs.,  v..  9:63-65, 

July  IS,  1962. 

Resonant  scattering  of  conduction  electrons  by  transition 
element  Impurities  In  dilute  solid  solution,  and  localiza¬ 
tion  of  a  magnetic  moment  around  the  Impurity  can  lead 
to  a  localised  region  of  coherent  pairing  of  electrons. 

In  this  report,  the  author  speculates  that  resonance 
effects  could  also  lead  to  a  similarly  localized  region 
of  coherent  pairing  of  electrons.  A  model  Is  con¬ 
sidered  in  which  the  Impurity  potential  ts  strongly 
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localized  (has  a  constant  matrix  element)  and  the  one- 
electron  conduction  band  is  characterized  by  a  single 
peak  in  Its  density- of- states  curve. 


of  second- order  phase  transitions,  remedies  this  diffi¬ 
culty.  The  relation  of  this  approach  to  molecular  field 
theory  is  discussed. 


California  U.  (Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITY  NEAR  IMPURITIES,  by  D.  R. 
Fredkin,  J..  S.  Lange r  and  others.  [1962]  ]2]p.  (AFOSR- 
3663)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1038  and  National  Science 
Foundation)  Unclassified 

For  abstract  see  item  no.  410,  Vol.  VI 
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California  U.  (Dept,  of  Physics]  La  Jclla. 

ENHANCEMENT  OF  HYDRODYNAMIC  STABILITY  BY 
MODULATION,  by  R  J.  Donnelb,  F.  Reif,  and  H. 

Suhl.  [1962]  (3]p.  incl.  dlagrs.  (AFO8R-J105)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1038  and  Office  of  Naval  Research) 

AD  400465  Unclassified 

Also  published  In  Phys.  Rev.  Ltrs. ,  v.  9:  363-365, 

Nov.  T7T5S2. 

A  rotating  cylirder  viscometer,  with  metal  cylinders, 
and  filled  with  CCl^  uas  built,  in  which  the  inner  cylinder 
rotates  and  an  electrical  bias  can  be  applied  to  a  sh  rt 
insulated  section  of  the  outer  cylinder.  tPils  outer  cyl¬ 
inder  can  be  moved  axially  so  that  toe  distribution  of 
velocity  in  the  liquid  can  be  st riled  as  a  function  of  the 
current  collected  by  the  electrode  at  tfr  particular  axial 
position,  Ihj  mo*  on  of  the  fluid  producing  changes  in  the 
current  which  also  depends  on  the  .-nobility  of  toe  ion 
species  present  and  their  diffusion  constant-..  The  speed 
of  the  Inner  cylinder  cao  be  modulated  by  sinusoidal  vari¬ 
ation  about  a  contrcUed  steady  pored  and  conditions  of 
modulation  were  determined  which  show  a  marked  en¬ 
hancement  of  stability,  ft  .a  suggested  that  this  method 
might  be  applied  to  boundary- layer  control. 
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California  V.  (Dept,  of  Physics]  La  Jolla. 

ANO.EON  THE  SHORT-RANGE  ORDER  AT  THE 
FERROMAGNETIC  CURIE  POINT,  by  D.  R.  Fredkin 
and  H.  Suhl.  [19621  [2]p.  (AFOSR-J590)  (AF  49(638)- 
1038)  AD  413749  Unclassified 


Aisc  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  24: 


Ordinary  thermodynamic  fluctuation  theory,  » .nch 
assumes  a  Gaussian  fluctuation  ensemble,  leads  to 
complete  ordering  of  a  Heisenberg  ferromagnet  at  the 
Curie  point,  ft  is  shown  that  a  simple  extension  of  the 
usual  theory,  utilizing  Landau's  phenomenological  theory 
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California  U.  Dept,  of  Physics,  La  Jolla. 

SOME  CONDITIONS  FOR  THE  APPARENT  VANISHING 
OF  THE  ENERGY  GAP  IN  SUPERCONDUCTORS,  by 
H.  Suhl  and  D.  R.  Fredkin.  [1962]  [4]p.  (AFOSR- 
J592)  (AF  49(638)1038)  AD  414134  Unclassified 

Also  published  In  Phys.  Rev.  I  trs. ,  v.  10:  131-134, 
Feb,  r57T55J~ 

A  perturbation  treatment  is  used  to  explain  the  apparent 
disappearance  of  the  energy  gap  in  superconductors 
observed  by  Reif  and  Woolf,  in  tunneling  experiments 
where  one  of  the  superconducting  films  contains  para¬ 
magnetic  impurities. 
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California  U.  [Dept  of  Physics]  La  Jolla. 

SATURATION  OF  FERKI MAGNETIC  RESONANCE 
WITH  PARALLEL  PUMPING  (Abstract),  by  P.  Gottlieb 
and  H.  Suhl.  [1962]  |1  jp.  [AF  49(638)1038] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  See. , 
Washington,  D.  C.,  Apr.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
17§7"Xpr.,  23,  1962. 

The  microwave  susceptibility  for  subsidiary  ferri mag¬ 
netic  resonance  with  parallel  pumping  is  calcula.ed  from 
the  saturation  amplitude  of  the  unstable  splnwaves.  The 
saturation  is  caused  by  the  nonlinear  damping  effects 
of  the  three,  four,  and  higher- number  magnon  inter¬ 
actions.  The  rate  of  e  >ergy  dissipation  due  to  these 
Interactions  is  proportional  to  the  amplitude  of  each 
magnon  participating:  if  two  or  more  magnons  belong  to 
the  unstable  group,  the  dissipation  rate  will  be  nonlinear 
in  the  unstable  spin- wave  amplitude.  The  requirement 
that  two  or  more  of  the  magnons  be  of  the  same  fre¬ 
quency  can  only  be  satisfied  below  a  certain  dc  mignetic 
field.  As  the  order  of  the  interaction  (number  of  partici¬ 
pating  magnons  )  Increases,  the  strength  of  the  interac¬ 
tion  decreases,  bvt  the  limtting  upper  field  increases  so 
that  each  of  these  interactions  is  important  for  a  specific 
range  of  dc  magnetic  field,  and  this  gives  rise  to  a  step- 
shaped  curve  for  the  susceptibility.  The  location  of 
these  steps  as  a  function  of  magnetic  Held  is  found  to 
agree  with  the  experimental  results  of  Hartwick  and 
Peressint. 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

[FERHOELECTHICITY,  FERROMAGNETISM  AND 
SUPERCONDUCTIVITY  IN  SOLIDS],  by  B.  T.  Matthias. 
Final  rept.  Apr.  1962,  9p.  (APOSR-2S71)  (AF  49(638)- 
1040)  AD  286354  Unclassified 

A  laboratory  for  the  study  of  cooperative  phenomena  In 
solids  (superconductivity,  ferromagnetism,  ferroelec- 
trtetty)  was  established,  equipped  and  staffed.  A  number 
of  active  research  programs  are  underway,  and  the  sci¬ 
entific  results  of  one  of  these  (superconductivity  in  the 
Hg-In  system)  are  summarized.  (Contractor's  abstract) 
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California  U..  [Dept  of  Physics]  La  Jolla. 

PHOTO  ELASTIC  METHOD  FOR  HIGH  SENSITIVITY 
DIFFERENTIAL  DiLATOMETRY,  by  M.  F.  Merriam. 
[1962]  [6]p.  inel.  dlagrs.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
1040  and  Office  of  Naval  Research)  Unclassified 

The  purpose  of  this  note  la  to  call  attention  to  a  novel 
photoelastic  method  for  differential  dllatoinetry.  The 
method  has  been  used  only  on  NaCl,  but  should  be  prac¬ 
tical  for  many  optically  transparent  crystals  and  glasses 
for  which  certain  elastic  and  photoelastic  constants  are 
known.  Extension  to  opaque  materials  is  possible. 
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California  U..  Dept,  of  Physics,  La  Jolla. 

THE  SECOND  ORDER  EFFECT  OF  APPUED  ELECTRIC 
HELDS  ON  THE  ELECTRON  SPIN  RESONANCE  OF 
IMPURITY  IONS  IN  AljOj  AND  IN  MgO  (Abstract),  by 

M.  Weger  and  E.  Feher.  [1962]  [!]p.  (AF  49(638)1040) 

Unclassified 

The  first  order  Stark  effect  of  the  Cr**+  ions  in  Al^Oj 

has  been  first  observed  in  the  ;  =  4  transitions  by 
2  2  1 

Arumen  and  Murphy.  The  second  order  Stark  effect  in 
the  j  a  j  transition  of  Cr*~*  in  Al^Oj  and  in  MgO  was 

observed.  The  effect  exhibits  itself  as  a  shift  tn  the 
electron  spin  resonance  line,  proportional  to  the  electric 
field  squared.  The  shifts  were  estimated  by  modulating 
the  electric  field  and  comparing  the  signal  with  the  one 
obtained  with  magnetic  field  modulation.  The  signal  ob¬ 
tained  with  a  field  modulation  of  10®  r/cm  had  the  same 
amplitude  as  was  obtained  with  magnetic  field  modulation 

of  100  mllli gauss  for  Cr++*  in  Al^O^  and  of  4  milllgauss 

for  Cr***  in  MgO.  The  second  order  Stark  effect  was 
also  observed  In  the  resonance  spectrum  of  Fe"+  and 

Mn*‘  in  Mg0.  The  experiments  were  performed  at  10*® 
cps  and  at  300 °JC. 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

EFFECTS  OF  STRAIN  ON  THE  SUPERCONDUCTING 
TRANSITION  tN  THE  MERCURY-tNDtUM  SYSTEM,  by 
M.  F.  Merriam  and  M.  A.  Jensen.  [1962]  [8]p.  tncl. 
dlagrs.  (AFOSR-J579)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  APOSR-62-344 
and  National  Science  Foundation)  Unclassified 

Also  published  In  Cryogenics,  v.  2:  301-304,  Sept. 

— 

Investigating  superconductivity  tn  the  Hg-In  system.  It 
was  found  that  the  superconducting  transition  tempera¬ 
ture  can  be  increased  considerably  by  strain.  Under 
the  most  favorable  conditions,  this  increase  is  more 
than  1  °K.  The  most  important  condition  for  a  large 
Increase  in  superconducting  transition  temperature  (T^) 

to  occur  ts  that  the  sample  has  a  composition  corre¬ 
sponding  to  a  2-phase  or  solid  solution  region  of  the  phase 
diagram.  The  tncrease  In  ts  very  small  for  the  2 
tntermetallic  compounds  in  this  sytem,  as  well  as  for 
pure  Hg  and  In. 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

THE  SECOND  ORDER  EFFECT  OF  APPUED 
ELECTRIC  FIELDS  ON  THE  ELECTRON  SPIN  RESO¬ 
NANCE  OF  IMPURITY  IONS  IN  MgO,  by  M.  Weger  and 
E.  Feher.  [1962]  [6jp.  Incl.  tllus.  (AfOSR-  64-0749) 
(Sponsored  Jointly  by  Atr  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-62-344  and  National  Science 
Foundation)  AD  436510  Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of 
First  Internat'l.  Conf. ,  Jerusalem  (Israel)  (July  16- 
20,  1962),  New  York,  Academic  Press,  v.  2:  629-633, 
1963. 

A  second  order  Stark  effect  has  been  observed  tn  the 

EPR  spectrum  of  Cr  +,  Mn2*,  FeS\  and  Co2+  tn  MgO. 
The  effect  manifests  itself  as  a  shift  tn  the  resonant 
frequency  of  the  absorption  line,  wMch  Is  proportional 
to  the  square  of  the  applied  electric  field.  The  observed 
shifts  are  smail,  of  order  10  milllgauss  at  10000  v/ cm, 
and  are  detected  by  a  modulation  technique.  The  possible 
origin  of  these  shifts  is  discussed.  (Contractor’s 
abstract) 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITY  IN  SOME  MERCURY  COM¬ 
POUNDS  WITH  FEWER  THAN  TWO  VALENCF  ELEC¬ 
TRONS  PER  ATOM  (Abstract),  by  M.  F.  M-rriam. 
[196aj  [ljp.  [AF  AFOSR-62-344]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Settle,  Aug,  27-29,  1962. 
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Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7:- 
'47?TSiigrif?,  19S2. 

Superconductivity  has  not  been  found  so  far  In  elements 
with  fewer  than  two  valence  electrons  per  atom.  In  order 
to  determine  whether  thts  situation  can  be  correlated 
simply  with  a  deficiency  of  valence  electrons  or  whether 
other  variables  are  more  important,  several  compounds 
of  Hg  with  alkali  metals  and  noble  metals  have  been 
studied  for  superconductivity.  The  superconducting  tran¬ 
sition  temperatures  of  the  compounds  of  mercury  with 
any  given  element  decrease  monotonscally  with  decreasing 
electron  concentration;  other  chemical  variables  (struc¬ 
ture,  volume  per  electron,  etc. )  appear  less  Important. 
Superconducting  transition  temperatures  fall  below  1  °K 
at  about  1.5  valence  electrons  per  atom.  The  following 
approximate  transition  temperatures  were  obtained: 
Hg^Na,  3.0°K;  Hg^Na,  1.6°K;  HggLt,  1.8  °K;  and  Hg^Pt, 

3. 5  ‘K.  Compounds  found  not  superconducting  at  1 . 1  °K 
Included  HgjNa^,  HgjPt,  and  Hgg  ^Agg  (v -brass 

phase). 
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California  U.  [Dept,  of  Physics]  la  Jolla. 

SUPERCONDUCTIVITY  IN  THE  Pd- As  SYSTEM  AND 
THE  EFFECT  OF  FERROMAGNETIC  ADDITIONS  (Ab¬ 
stract),  by  C.  T.  Raub,  G.  W.  Webb,  and  R.  W. 
Fitzgerald.  [1962]  [l]p.  [AF  APOSR- 62-344] 

Unclassified 

Presented  at  meeting  of  tbe  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7; 
W47Xi£n,7,  1962. 

Superconductivity  has  been  observed  In  the  Pd-As  system 
near  the  composition  of  PdjA3  The  transition  tempera¬ 
tures  were  also  measured  In  a. toys  of  either  Co  or  Nl. 
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California  U.  (Dept,  of  Physics]  la  Jolla. 

SUPERCONDUCTIVITY  IN  THE  SYSTEM  MERCURY- 
INDtUM  (Abstract;,  by  M.  F.  Mtrriam  and  M.  A. 
Jensen.  [1962]  (Ijp.  {AF  AFOSR-62-344] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Pbys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7; 
176,  Mar.'26,  1962. 

Alloys  covering  the  composition  range  from  pure  Hg  to 
85  at.  %  In  have  been  prepared  by  quenching  the  melt  in 
liquid  nitrogen  from  200-  250  "C.  Superconductivity  was 
detected  by  measuring  the  self-inductance  of  a  coll  con¬ 
taining  the  specimen  and  was  observed  at  all  composi¬ 
tions.  Transition  temperatures  ranged  from  below 
3. 2'K  for  20  at.  %  In  to  above  6.0°K  for  80  at.  %  In,  and 


varied  strongly  as  a  function  of  composition.  A  single, 
reasonably  sharp,  superconducting  transition  was  taktt 
as  indication  of  a  homogeneous  composition.  Transition 
widths  varied  from  a  few  hundredths  to  a  few  tenths  of  a 
degree. 
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California  U.  [Dept,  of  Physics]  La  Jolla. 

SUPERCONDUCTIVITIES  NEAR  IMPURITIES,  by 
D.  R.  Fredldn,  J.  S.  Langer  and  others.  [1962]  [2]p. 
(APOSR- 65-1190)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  {AF  APOSR-64- 
631]  and  National  Sdence  Foundation)  AD  620480 

Unclassified 

Also  published  in  Proc.  Eighth  lnternat'1.  Conf.  on 
Low  Temperature  Phys. ,  London  (Gt.  Brit. )  (Sept.  16- 
22,  1962),  Washington,  D.  C. ,  Butterworths,  1963, 
p.  157-158. 

The  influence  of  a  charged,  non- magnetic  Impurity, 
exerting  a  very  short  range  self-consistent  potential,  on 
the  coherent  pairing  of  Nectrais  is  examined,  using  a 
Green's  function  method.  It  Is  found  that  a  local  super¬ 
conducting  solution  can  exist  only  for  attractive  electron- 
electron  interactions. 
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California  U.  Inst,  of  Geophysics  and  Planetary  Physics, 

La  Jolla. 

PRESSURE  VARIATIONS  ACCOMPANYING  A  PLANE 
WAVE  PROPAGATED  ALONG  THE  OCEAN  BOTTOM, 
by  H  Bradner.  [1962]  [3]p.  Inc!,  diagrs.  (APOSR- 
4382)  (Sponsored  jointly  by  Advance  Research  Projects 
Agency  and  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)905)  AD  295963  Unclassified 

Also  published  In  Jour.  Gecphys.  Research,  v.  67; 
3631-3633,  Aug.'  1962. 

The  use  of  pressure  transducers  Instead  of  seismographs 
on  the  ocean  floor  has  been  suggested  as  a  way  to  detect 
small  vertical  bottom  motions.  The  following  valid 
argument  has  been  used  to  estimate  the  ratio,  In  the 
limiting  case  of  waves  that  are  long  compared  with  tbe 
water  depth;  the  water  above  a  given  section  of  the 
bottom  rises  and  falls  as  a  cylinder.  The  pressure  varia¬ 
tions  will  then  be  just  the  force  required  to  accelerate  a 
column  of  water  of  length  equal  to  the  ocean  depth.  The 
ratio  of  pressure  to  velocity  for  other  cases  than  the 
long  wavelength  limit  is  estimated  by  looking  at  the  solu¬ 
tion  for  plane  wave  propagation  in  a  uniform  liquid  layer 
above  a  semi-infinite  uniform  solid  bottom. 
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California  U.  [Inst,  of  Geophysics  and  Planetary  Physics] 
La  Jolla. 

COMPARATIVE  SPECTRA  OF  MICROSEISMS  AND 
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SWELL,  by  R.  A.  Haubrtch,  W.  H.  Munk  and  F.  E. 
Snodgrass.  {1962]  (11  Jp.  incl.  diagrs.  refs.  (AFOSR- 
J2S1)  (AF  49(838)905)  AD  400864  Unclassified 

Also  published  in  Bull.  Setsmol.  Soc.  Amer. v.  53: 

27-37,  Jan.  1963. 

Spectra  of  seismic  and  ocean  wave  recordings  near  San 
Diego,  Calif. ,  show  closely  related  features.  The  wave 
spectra  consist  of  a  sharp  peak  whose  frequency,  f(t). 
Increases  linearly  with  time  and  consistent  with  the 
expected  dispersive  behavior  from  a  source  at  6150 
nautical  mi  (presumably  a  storm  in  the  Ross  Sea).  The 
seismic  spectra  show  peaks  at  fit)  and  at  2  fit):  the 
double  frequency  peak  contains  100  times  the  energy  of 
the  peak  at  the  primary  frequency.  A  comparison  between 
the  peak  frequencies  and  band  widths  of  the  seismic  and 
ocean  wave  spectra,  and  an  estimate  of  the  direction  and 
beam  width  of  the  seismic  radiation  leads  to  the  following 
conclusions:  that  the  microseismlc  generation  area  is 
predominantly  local,  being  confined  to  dlotance  of  100 
ml  up  or  down  the  coast.  For  the  primary  frequencies 
the  generative  strip  is  presumably  confined  to  shallow 
water;  for  the  double  frequencies  it  extends  200  mi 
seaward. 
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California  U.  Inst,  of  Geophysics  and  Planetary  Physics, 
La  Jolla. 

PROBING  SEA- BOTTOM  SEDIMENTS  WITH  MICHD- 
SEISM1C  NOISE,  by  H.  Bradner.  [1952]  [4]p.  incl. 
dlagrs.  table.  (AFOSR-J400)  (AF  AFOSR-62-420) 

AD  407881  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  68: 
T75rt791,  Mar.  15,  19fJ. 

Simultaneous  measurements  of  the  fluctuating  pressure 
Just  above  the  sea  bottom  and  of  the  vertical  velocity 
of  the  sea  bottom  car.  provide  Information  on  the  charac¬ 
ter  and  thickness  of  sediments,  since  the  magnitude  of 
pressure  variation  on  the  ocean  bottom,  generated  by  a 
passing  Rayleigh  wave  is  a  function  of  the  frequency  and 
phase  velocity  of  the  Rayleigh  wave. 
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California  U.  [Brain  Research  Inst.  ]  Los  Angeles. 

EFFECTOOF  LSD-25,  PSILOCYBIN,  AND  PSLOCIN 
ON  TEMPORAL  LOBE  EEG  PATTERNS  AND  LEARNED 
BEHAVIOR  IN  THE  CAT.  by  W.  R.  Adey,  F.  R.  Bell, 
and  B.  J.  Dennis.  [1962]  [12jp.  incl.  Ulus,  diagrs.  refs. 
(AFOSR-J1060)  (Sponsored  joinUy  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)686  and  Public 
Health  Service)  AD  420289  Unclassified 

Also  published  in  Neurology,  v.  12:  591-602,  Sept.  1962. 

With  25  to  100  u  g  of  LSD- 25  cats  adopted  a  wide-based 
"kangaroo"  posture  with  tail  extended,  and  exhibited 
staring,  head  shaking  and  sprawling  with  claws  extended. 
There  was  a  loss  of  normal  affective  response.  With 
LSD- 25  dosage  around  25  ug  per  kg  brief  seizure-like 


episodes  were  seen  in  EEG  records  in  a  quiet  environ¬ 
ment.  These  seizures  seemed  critically  dependent  on 
reduction  of  visual  and  auditory  sensory  influences.  At 
higher  doses  of  LSD- 25  (around  100  ug  per  kg)  seizures 
persisted  in  well- lit  environments  and  disrupted  a  de¬ 
layed  rcsporse  performance.  Tolerance  of  LSD-25 
appeared  with  frequently  repeated  doses  (intervals  less 
than  7-10  days).  Psilocybin  and  psilocin  resembled 
LSD- 25  In  general  effects  but  differed  In  the  brevity  of 
their  action  and  the  frequency  of  severe  autonomic  re¬ 
actions  (vomiting,  pupillary  dilatation,  etc.).  These 
findings  and  their  relation  to  physiologic  mechanisms  in 
the  memory  trace  and  to  problems  of  sensory  depriva¬ 
tion  are  discussed. 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

SELF- MAINTAINED  VISUAL  STIMULATION  IN 
MONKEYS  AFTER  LONG-TERM  VISUAL  DEPRIVA¬ 
TION,  by  R.  H.  Wendt,  D.  F.  Llndsley  and  others. 
[1962]  [2]p.  tncl.  dlagr,  (ATOSR-J1065)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)686  and  Public  Health  Service)  AD  419439 

Unclassified 

Also  published  tn  Science,  v.  139-  335-338,  Jan.  25, 

rear - 

Newborn  monkeys  reared  in  darkness  tor  1 6  months, 
except  for  daily  1-hr  periods  of  exposure  to  unpatterned 
light,  were  allowed  to  press  a  lever  to  obtain  unpat¬ 
terned  light.  The  animals  showed  apparently  Insatiable 
responding,  at  rates  that  were  extremely  high  as  com¬ 
pared  with  rates  for  normally  reared  control  animals. 
(Contractor's  abstract) 
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California  U.  [Brain  Research  Inst.  ]  Los  Angeles. 

SPECTRA  AND  AVERAGE  SHAPES  OF  SLOW  WAVES 
IN  THE  HIPPOCAMPAL  SYSTEM  DURING  TRAINING 
(Abetract),  by  D.  O.  Walter.  [1961]  jl]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)686  and  Public  Health  Service) 

Unclassified 

Presented  at  Forty-fifth  annual  meeting  of  the  Fed.  of 
Amer.  Soc.  for  Exper.  Biol.  ,■  Atlantic  City,  N.  J. , 

Apr.  10-14,  1961. 

Published  in  Fed.  Proc. ,  v..  20:  335,  Mar.  1961. 

The  objective  evaluation  of  EEG  data  by  machine 
computation  was  utilized  by  Adey,  Dunlop  and  Hendrix 
in  auto-  and  cross- correlating  slow  waves  seen  in  train¬ 
ing  records  from  regions  of  the  hippocampal  system. 
The  present  study  Includes  auto-  and  cross-spectra, 
phase  angles  and  coherence  of  similar  data.  These 
functions  are  applied  in  confirming  those  authors'  re¬ 
sult  that  hippocampal  entorhinal  phase  angles  differ  in 
early  vs  late  stages  in  acquisition  of  a  conditioned  dis¬ 
crimination.  They  are  now  shown  to  differ  during 
correct  vs  Incorrect  responses,  at  the  same  stage.  An 
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analytic  method,  suggested  by  Remond,  has  also  been 
applied,  which  times  the  sampling  of  each  EEG  channel 
by  upward  zero- crossings  of  a  chosen  channel.  With 
this  technique  evidence  has  been  sought  for  a  pace-  maker 
of  varying  period,  producing  rhythmic  phenomena  In 
separate  regions  of  the  hippocampal  system.  Since  this 
method  retains  harmonic  relations  within  each  trace,  It 
has  allowed  an  extension  and  clarification  of  the  ''phase- 
comparator"  action  proposed  for  rhtnencephalic  struc¬ 
tures  by  the  above  authors.  (Contractor  s  abstract) 


California  l).  Brain  Research  Inst. ,  Los  Angeles. 

BRAIN  FUNCTION.  VOL.  tl.  RNA  AND  BRAIN  FUNC¬ 
TION;  MEMORY  AND  LEARNING,  PROCEEDINGS  OF 
THE  SECOND  CONFERENCE.  Los  Angeles,  Calif. ,  1962, 
ed,  by  M.  A.  B.  Brazier,  Berkeley  and  Los  Angeles, 
California  U.  Press,  1964,  360p.  lncl.  iilus.  dlagrs. 
tables,  refs.  (UCLA  Forum  In  Medical  Sciences  no.  2) 
(AFCSR-65-1499)  (AF  AFOSR-61-77)  Unclassified 

The  UCLA  Forum  in  Medical  Sciences  was  created  to 
review,  synthesize  and  analyze  topics,  from  various 
areas  of  biology,  chemistry  and  physics  to  applied 
medical  arts.  This  second  volume  deals  with  the  explora¬ 
tion  of  brain  mechanisms  underlying  the  phenomena  of 
learning  and  memory,  with  particular  reference  to  the 
contrast  between  information  storage  in  genetic  and  in 
memory  processes.  The  state  of  nucleic  acid  coding  in 
genetics  was  reviewed,  earlier  efforts  to  identify  such  a 
nucleic  acid  base  for  information  storage  and  retrieval 
in  the  nervous  system  was  re-examined,  and  an  attempt 
was  made  to  evaluate  the  Justification  for  carrying  over 
some  of  the  advances  in  genetic  coding  to  the  processes 
of  learning  and  memory. 
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California  U.  [Brain  Research  Inst.  J  Loo  Angeles. 

POTENTIAL  FOR  TELEMETRY  IN  THE  RECORDING 
OF  BRAIN  WAVES  FROM  ANIMALS  AND  MEN  EX¬ 
POSED  TO  THE  STRESSES  OF  SPACE  FLIGHT,  by  W. 

R.  Adey.  [1962]  [H]p.  tncl.  Ulus,  dlagrs.  (APOSR- 
5345)  (AF  AFOSR-61-81)  AD  421749  Unclassified 

Published  In  Bio- Telemetry;  Proc.  of  Interdisciplinary 
Coif,  on  the  Use  of  Telemetry  in  Animal  Behavior  and 
Physiology  in  Relation  to  Ecological  Problems,  New  York 
(Mar.  28-31,  1962),  ed.  by  L.  E.  Slater.  New  York, 
Pergamon  Press,  1963,  p.  289-302. 

The  feasibility  of  EEG  telemetry  from  animals  and  men 
in  space  flight  is  discussed.  Prime  consideration  is 
given  to  the  development  of  an  appropriate  tmplantatton 
technique  to  permit  recording  from  deep  brain  waves, 
development  of  special  hardware  for  the  EEG  recording, 
special  testing  involved  tn  the  environmental  aspect  of 
centrifuging  and  shaking  during  recording,  and  data 
analysis  in  flight  to  minimize  telemetry. 


California  U.  Brain  Res.  "rch  Inst. ,  Los  Angeles. 

EEG  IN  SIMULATED  STRESSES  OF  SPACE  FLIGHT 
WITH  SPECIAL  REFERENCE  TO  PROBLEMS  OF 
VIBRATION,  by  W.  R.  Adey,  W.  D.  Winters  and  others. 
[1962]  [16|p.  itifl.  Ulus,  table,  re».'-.  (APOSR-5346) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-61-81  and  National  Aeronautics 
and  Space  Administration)  AD  421729  Unclassified 

Presented  at  meeting  of  the  Amer.  Electroencephalo¬ 
graphs  Soj.  ,  Atlantic  City,  N.  J. ,  June  1962. 

Also jjjblishetHn  Electroeneephalog.  and  Clin. 
NeuropKyitoi, .  v.  15:  305-.*20,  Apr.  1963, 

The  effects  of  st-'king  on  the  electrical  brain  activity 
in  cortical  and  subcortical  structures  were  examined  !n 
4  pig-tailed  macaques.  Shaking  was  performed  o»er  a 
continuous  spectrum  from  5-40  cps  al  a  peak  accelera¬ 
tion  of  2  g  over  the  greater  part  of  the  spectrum.  Driv¬ 
ing  of  bratn  rhythms  at  the  shaking  frequency,  prima¬ 
rily  9-15  cps,  was  noted  In  the  midbrain  reticular  forma¬ 
tion,  the  nucleus  centrum  medlanum,  the  visual  cortex, 
and  the  hippocampal  system.  An  essentially  different 
distribution  of  driving  was  produced  by  photic  stimula¬ 
tion. 
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California  U.  [Brain  Research  Inst,  j  Los  Angeles, 

INFLUENCE  OF  SIMULATED  ALTITUDE  (18,  1>0 
FEET)  ON  FORMA  HON  OF  EXPERIMENTAL  VESICAL 
CALCULI  IN  MALE  RATS,  by  A.  T.  K.  Cock-  f.  [1962] 
(4}p.  tncl.  tllus.  tables.  (AFOSR-J145?)  (A-  AFOSR- 
61-81)  AD  427527  Urn  iasslfled 

Also  published  in  Jour.  Uni.  ».  89:  676- S’.  9,  May 

rags:; - 

A  method  for  the  formation  of  vesical  calculi  in  male 
rats  at  simulated  altitudes  it  presented.  Weight  of 
bladder  calculi  formed  exj  erirotnially  in  male  rats  at 
low  barometric  pressure  'Ithou;  hypoxia  (18,000  ft) 
is  noi  significantly  greater  than  calculi  formed  experi¬ 
mentally  tn  rats  at  ground  level.  The  significance  of 
dehydration  rather  than  altitude  in  flying  personnel  is 
mentioned.  The  possibility  of  urinary  calculi  as  a 
result  of  extended  space  III  bt  must  await  studies  per¬ 
formed  under  altitude  and  pr  -longed  weighUess  condi¬ 
tions.  (Contractor’s  abstra  0 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

APPLICATION  OF  PHASE  DETECTION  AND  AVERAG¬ 
ING  technique;5  IN  COMPUTER  ANALYSIS  OF  EEC 
RECORDS  IN  TSE  CAT,  by  W.  R.  Adey  and  D.  O- 
Walter.  [1962]  [24ip.  incl.  dlagrs.  refs.  (AFOSR-64- 
1193)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
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Ifcrses-ch  under  AF  AFOSR- 61-81,  National  Aeronautic* 
and  Space  Administration  and  National  Institutes  of 
Heal'ii)  AD  442999  Unclassified 

Also  published  in  Ezpe?.  Neurol. .  v.  7:  186-309,  Jan. 

Consistency  of  phase  pattern*  In  EEC  records  from  the 
hippocampal  system  and  midtrain  reticular  for--  don 
hare  been  Tamtoed  in  the  course  of  behavioral  trailing 
in  S  cats  with  implanted  electrodes.  These  studies  have 
Involved  novel  application  of  computing  techniques,  In¬ 
cluding  continuous  measurement  of  phase  and  amplitude 
characteristics  of  staple  wave  tralna  by  digital  filtering 
techniques,  the  use  m  cross- spectral  analyses  with  cal¬ 
culation  of  complex  t-ansfer  functions,  and  averaging 
of  records  during  repeated  behavioral  performances 
with  calculation  of  coherence  functions  tn  cross- spectral 
examinations.  It  was  found  that  rbythmlcity  appeared  In 
me  computed  average  at  the  rate  of  the  dominant  EEG 
frequency  as  T-maze  performance  reached  a  high  level, 
and  was  related  to  a  reduction  in  scatter  In  phase  patterns 
at  high  performance  levels.  Reversal  of  behavioral  cues 
was  associated  with  an  Immediate  brief  Increase  In  rhyth- 
rntcity  of  the  aicage,  then  a  decline  followed  by  a  pro¬ 
gressive  reemergence  of  rhythmteity  at  the  end  of  re¬ 
training.  Continuous  phase- and- amplitude  examinations 
during  delayed  response  performance  Indicated  a  rhyth¬ 
mic  phase  modulation  on  wave  trains  with  an  apparently 
single  frequency  appearing  during  periods  of  discrimina¬ 
tion.  Comparison  of  probability  bounds  tn  cross- spec¬ 
tral  analysis  with  use  of  a  polar  coordinate  display  have 
Indicated  major  differences  In  phase  relations  between 
different  hippocampal  regions  between  correct  responses 
in  certain  circumstances,  rrtth  consistency  In  different 
examinations.  These  findings  are  discussed  In  relation 
to  c  stochastic  model  of  the  cerebral  system,  with  refer¬ 
ence  to  the  possible  role  of  the  wave  process  In  handling 
and  storage  of  information. 
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California  V.  Brain  Research  ,ru>t. ,  Los  Angeles. 

HIPPOCAMPAL  MECHANISMS  IN  PHOCES3ES  OF 
MEMORY:  THOUGHTS  ON  A  MODEL  OF  CEREBRAL 
ORGANIZATION  IN  LEARNING,  by  W.  R.  Adey.  [1962] 
[44 Ip.  Incl.  <£agrs.  refs.  (APOS.R-65-1502)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-61  -81  and  National  Institutes  of  Health) 

AD  623060  Unclassified 

Also  published  In  Brain  Function:  RJIA  and  Brain 
Function;  Memory  and  Learning:  Proc.  Second  Conf. , 

Lo*  Angeles,  Calif. ,  1962,  ed.  by  M.  A.  B.  Brazier. 
Berkeley  and  Los  Angeles,  California  U.  Press,  v.  2: 
2J3-776,  1964.  (AFOSft-35-1499) 

A  discussion  is  presented  of  the  ablation  and  drug  studlea 
of  the  system  organization  of  the  hippocampus  In  nnimals 
These  studies  support  the  Idea  that  die  hippocampal  sys¬ 
tem  ts  vitally  concerned  tn  tb-  continued  capability  to 
make  a  discriminative  pe  formance  Involving  the  Integ¬ 
rity  of  both  recent  and  long-  term  memory  functions. 
Computer  analyses  of  various  aspects  of  wave  processes 
daring  discriminative  learning  Indicated  strong  support 
of  the  hypothesis  of  conveyance  of  information  on  the 


basis  of  graded  analog  save  processes.  Physicochemi¬ 
cal  changes  in  learning  were  directly  monitored  by  appli¬ 
cation  of  Impedance  measuring  techniques  to  the  learning 
process.  (Contractor's  abstract) 
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California  U.  Brain  Research  Inst. ,  Los  Angeles. 

DIFFERING  EEG  SLEEP  STAGES  AND  THEIR 
RESPONSE  TO  TONE  STIMULATION  IN'  THE  CHIMP, 
byj  M.  Rhodes,  W.  R.  Adey  and  others.  (1962!  [ljp. 
(AF  AFOSR- 61  81)  Unclassified 

Presented  at  Fall  meeting  of  the  Amer.  Physiol.  Soc. , 
Buffalo  U.,  N.  Y.,  Aug.  28-31,  1962. 

Published  In  The  Physiologist,  v.  5:  264,  Aug.  1963. 

By  the  use  of  stereotatdcally  implanted  electrodes  tn 
subcortical  areas  of  the  brain  end  screw  electrodes  over 
the  cortex  tt  has  been  possible  to  study  the  relationships 
between  cortical  and  subcortical  areas  during  30  all- 
night  sleep  sessions  with  3  chimpanzees.  Clicks  were 
presented  at  different  stages  of  sleep  end  averaged 
evoked  responses  calculated.  The  general  pattern  of 
sleeo  stages  is  similar  to  that  found  tn  humans.  In  con¬ 
trast  to  that  found  with  lower  animals,  hippocampal  lead, 
failed  to  show  reciprocal  rhythms  with  the  cortical  leads. 
During  "paradoxical"  stages,  2  patterns  were  noted  which 
could  be  differentiated  primarily  by  the  presence  or 
absence  of  amygdaloid  "spindling".  The  responses  to 
clicks  varied  with  the  different  stages  and,  though 
decreased,  continued  to  oe  seen  In  the  "paradoxical- 
stage.  The  results  suggest:  (1)  the  possibility  of  a 
higher  level  of  sleep  control  for  primates  than  previously 
thought,  and  (2)  "paradoxical"  sleep  may  have  at  least 
2  types,  one  of  which  may  Involve  lntemaltzr  on  of 
attention  rather  than  deep  sleep. 
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Caltfomia  U.  Brain  Research  Inst. ,  Los  Angeles, 

MUTUAL  INFORMATION  OF  TWO  PHYSIOLOGICAL 
RECORDS  (Abstract),  by  D.  O.  Walter  and  D.  Brown. 
[1962]  [1  Jp.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  unde,  AF  AFOSR-61-81,  National 
Aeroanutt  cs  and  Space  Administration,  and  Public 
Health  Service)  Unclassified 

Presented  at  Fall  meeting  of  the  Amer.  Physiol.  Soc. . 
Buffalo  U.,  N.  Y.,  Aug.  28-31,.  1962. 

Published  in  The  Pnysiologlst,  \  6-  293.  Nov.  1963. 

The  mutual  information  connecting  2  partially  random 
functions  is  a  general  measure  cf  interaction,  and  can 
be  numerically  estimated  from  physiological  data.  For 
two  gausslan  processes,  i.  e. .  those  whose  distribution 
of  amplitudes  follows  the  normal  curve,  the  only  rela¬ 
tions  possible  are  linear  ones;  here  the  cross- correlation 
function  is  sufficient  to  define  the  mutual  information. 
Correlation,  however,  underestimates  the  mutu.,1  in¬ 
formation  for  other  distributions  of  amplitudes,  or  for 
such  physiologically  interesting  relstionsh’ns  as 
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non-proportional  response,  or  modulation  erf  one  signal 
by  another.  Lagged  mutual  Information  generalizes  the 
cross- correlation  function,  and  can  be  assembled  Into  a 
cross-information  function.  Additional  Insight  is  pro¬ 
vided  by  calculating  the  multivariate  mutual  information 
at  several  lags  at  once,  these  lags  to  be  selected  on  the 
basis  of  the  cross-information  function.  The  degree  of 
relationship  indicated  by  cross- correlation  ve  that  indi¬ 
cated  by  lagged  and  multivariate  mutual  information,  be¬ 
tween  pairs  of  related  electroencephalographlc  traces, 
will  be  compared,  and  the  additional  insight  due  to  the 
new  technique  explained.  The  direct  extension  of  such 
calculations  to  process  additional  parameters  derived 
from  EEG  traces,  such  as  filter  outputs,  will  be  shown 
to  provide  material  for  direct  study  of  the  cerebral  coding 
of  Information  transfer. 


439 

California  V.  Dept,  of  Astronomy,  Los  Angeles. 

A  COMPARISON  OF  ASTRONOMICAL  AND  DtLLISTIC 
TRADITIONS  IN  ORBIT  COMPUTATION,  by  S.  Herrick. 
May  1962,  25p.  incl.  refs.  (Astrodynamical  rept.  no. 

14)  (APOSR-294?)  <AF  <9(638)498)  AD  277356 

Unclassified 

Presented  at  tnlernat'l.  Union  of  Theoretical  and 
Applied  Mechanics,  InternatT.  Symposium  on  the 
Dynamics  of  Satellites,  Paris  (France),  May  28-30,  1962. 

A  mathematical  study  Is  presented  of  differential  formu¬ 
lae,  which  are  useful  In  the  mathematical  differential 
correction  of  an  approximate  orbit  Into  better  agreement 
with  observation,  in  the  physical  or  thrust  differential 
Correction  of  a  non-  rendezvous  trajectory  into  one  that 
intercepts  its  target,  tn  guidance.  In  error  analysis,  and 
in  optimization.  The  discussion  is  limited  to  a  compari¬ 
son  of  astronomical  differential  correction  methods  with 
the  adjoint  method  that  has  come  into  space  navigation 
from  ballistics.  (Contractor's  abstract) 
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California  U.  Dept,  of  Chemistry,  Los  Angeles. 

THE  CRYSTAL  STRUCTURE  OF  THE  CHOLEFtN  OF 
1 2, 2jPARACYCLOPHANE.  by  C.  L.  Coulter  -.nd  K.  N. 
Trueblood.  [19C2]  jlOjp.  incl.  diagrs.  tables,  refs. 
(AFOSR-65-2I61)  (AF  49(638)719)  AD  627513 

Unclassified 

Also  published  in  Acta  Cryst.,  v.  16:  667-676,  July 

issr 

The  diolefln  of  |2, 2jparacyclophane  (C.^H^!  forms 

monoclinic  crystals  with  a  =  6.866,  b,  -  11.636, 

0  0 

Cq  7.640A.  B  116.9,  and  2  molecules  in  the  unit  cell 

in  space  group  P2}  c.  The  structure  has  been  refined  by 

full  matrix  3-dimensl^na!  least-squares  methods,  and 
the  final  parameters  include  small  corrections  for  molec¬ 
ular  ItbraOcn.  The  aromatic  rings  are  bent  Into  a  boat 
form  about  14 =  at  each  end.  and  the  bonds  to  tl--»  "-carbons 
are  bent  an  additional  15°  from  the  plane  of  the  edge  of 


each  aromatic  ring.  The  ring  deformation  may  also  be 
described  as  a  folding  of  16°  about  a  line  between  the 
p- substituted  atoms.  The  exocycllc  single  bond  distance 
is  1. 51A,  at  least  0. 02A  longer  than  normal.  The 
lengthening  Is  attributed  in  part  to  the  orthogonality  of 
the  *  -systems  tn  the  molecule  and  tn  part  to  intramolecu¬ 
lar  strain.  Other  distances  are  normal.  The  distribution 
oi  strain  In  the  molecule  U  discussed. 


California  U.  Dept,  of  Chemistry,  Los  Angeles. 

THE  CRYSTAL  STRUCTURE  OF  TKIMET3YUKD- 
SULFONIUM  PERCHLORATE  [(CHjljHOj’ClO^,  by 

C.  L.  Coulter,  P.  K.  Gantxel,  andj.  D.  McCullough. 
[1962'  [6]p.  incl.  diagrs.  tables,  refs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Resesrch  under 
AF  49(638)719  and  National  Science  Foundation) 

Unclassified 

Published  la  Acla  Cryst. ,  v.  16:  676-881,  July  1963. 

Crystals  of  [(Ch^JjSOj^QlO^"  display  tetragonal  sym¬ 
metry  with  unit  cell  dimensions  a  =  11.66  ±  Q.0IA  and 
c  =  5.  99  ±  0.01A.  The  space  group  is  with 

Z  -  4.  A  satisfactory  trial  structure  was  found  by  use 
of  a  -1- dimensional  Patterson  summation  and  the  refine¬ 
ment  was  carried  out  by  means  of  3-dlmenstosal  differ¬ 
ence  syntheses  and  least- squares  routine  on  the  IBM 
7090.  The  [(CHj)jSO*'  Lon  Is  required  crystallographi- 

cally  to  have  the  symmetry  m  but  it  approximates  the 
symmetry  3m.  The  perchlorate  Ions  are  cyrstallograph- 
Ically  of  2  types,  one  with  required  symmetry  4  and 
the  other  rtth  required  symmetry  mm2.  However,  the 
perchlorate  iocs  of  the  second  type  andeve  the  required 
symmetry  In  a  statistical  (disordered)  manner.  Bond 
distances  and  angles  in  the  Irimethyloxosulfonium  ion 
are: 

S~C(1)  =  1.78  ±0.01A,  S-C(2)  =  1.76  ±0.01A, 

S-O  =  1.45  *  0.01A,  C(l)-S-C(l)  *■  I05.J  *  0.7°, 
C(l)-S-C(2)  -  105.7  *  0. 5°,  O.D-S-O  ‘  112.1  *  0.5°, 
C(2)-S-0  -  114. 8  ±  0.  6*.  In  the  ordered  perchlorate 
Ions:  Cl-O  *  1.45  ±0.01  A,  O-Cl-O  =  Ill. 5  *0.9° 
and  102  8*0. 9°.  (Contractor’s  abstract) 
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Califo.-nia  U.  Dept  of  Chemistry,  Los  Angeles. 

HIGH  PRESSURE  CBELTiSTTlY,  I.  ULTRA  RAPID 
RATES  AT  VERY  HIGH  PRESSURES,  by  W.  F.  Lioby. 
[I952J  [6[p.  tnd.,  refs.  (AFOSR-2923)  (AF  49(638)991) 

Unclassified 

Also  published  In  Proc.  Natl.  Acad.  Set.,  v.  48:  1475- 
1480,  Sept  1962. 

It  appears  to  be  true  that  strong  shocks  can  cause  chemi¬ 
cal  changes  In  solids  at  rates  much  higher  than  any 
known  diffusion  or  nucleation  growth  mechanism  can  give. 
It  is  suggested  that  the  extreme  compressions  caused 
by  extreme  pressures  t.i  the  megabar  region  can  convert 
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essentially  the  entire  crystalline  mass  into  a  single 
activated  complex  which  may  be  the  often  suggested 
metallic  state  alt  matter  must  give  at  extreme  compres¬ 
sion.  Whethei  the  tr-fisttion  state  be  metallic  or  not, 
the  release  of  pressure  following  the  passage  of  the  shock 
wave  causes  the  system  to  expand  and  thus  to  produce 
that  form  of  ordinary  matter  winch  is  stablest  at  the  de¬ 
gree  of  expansion  where  the  transition  state  ceases  to  be 
stable  (in  the  case  of  the  metallic  manifestation,  where 
it  ceases  to  be  metallic).  Thus  large  masses  of  matter 
might  be  made  to  undergo  certain  special  chemical  changes 
at  the  Incredible  speeds  corresponding  to  the  duration  of 
shock  pressures.  The  special  conditions  are  that  com¬ 
pression  of  the  original  substance  should  give  the  same 
(metallic)  transition  state  that  compression  of  the  product 
to  the  same  density  would  have  given  and  that  the  product 
be  stabler  at  the  conditions  of  compression,  pressure, 
and  temperature  just  fallowing  the  passage  of  the  shock 
wave  and  which  first  causes  the  (metallic)  transition  state 
to  revert  to  an  ordinary  low  pressure  form.  A  particular 
case  is  thought  to  be  the  conversion  of  rhombohedral 
graphite  to  diamond  by  explosive  shock.  Another  may 
be  the  formation  of  diamond?  on  Impact  in  such  meteor¬ 
ites  as  Canyon  Diablo. 
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California  U.  Dept,  of  Chemistry,  Los  Angeles. 

CHEMISTRY  OF  POSITIVE  KINS.  II.  ION- MOLECULE 
REACTIONS  IN  RAMO LYSIS  OF  N- HEXANE  AT  LOW 
TEMPERATURES,  by  L.  Kevan  and  W.  F.  Libby.  [1962] 
[2jp,  Ind.  table.  (AFOSR-J452)  (Also  bound  with  its 

AFOSR-4864;  AD  414457)  (AF  49(3815517 - 

Unclassified 

Also  published  in  Jocr.  Chem.  Phys. ,  v.  37:2496- 
SW,  Nov,  15,  1962. 

Tabulated  results  of  Co60  radiolysis  of  n- hexane  at 
various  temperatures  are  presented.  Analyses  were 
carried  out  by  gas  chromatography  using  a  flame  ioniza¬ 
tion  detector.  It  was  also  found  that  the  yield  of  n- 
dodecane  at  room  temperature  was  not  affected  by  0.03 
M  added  Iodine  or  by  1%  added  pentene,  both  of  which 
have  been  widely  used  as  radical  scavengers.  In  addition, 
8  mol  %  propylamine  did  not  reduce  the  yield.  This 
strongly  indicates  that  carbaniara  ions  for_ied  by  loss  of 
atomic  hydrogen  from  the  original  parent-ton  radicals 
formed  by  the  radiation  are  not  important  The  carbonl- 
um  Ions  would  be  strongly  acidic.  The  scavenger  re¬ 
sults  at  room  temperature  indicate  that  n-dodecane  is 
formed  by  an  ionic  process  involving  the  original  ion 
radicals.  The  increase  in  yield  shows  that  this  process 
becomes  more  efficient  at  low  temperatures. 
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California  V.  Dept,  of  Chemistry,  Los  Angeles. 

ELECTRON  TRANSFER  AMONG  THE  TRANSITION 
ELEMENTS:  THE  CONTROLLING  ROLE  OF  THE 
FRANCK-CONDON  PRINCIPLE  ON  RATES,  by  W.  K 
Liffy,  [1962]  [16]p.  tncl.  table,  refs.  (ABOSR-64- 
0027)  (Also  bound  with  its  AFOSR-4864;  AD  414457) 
(AF  49(638)901)  AD  435953  Unclassified 


Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  420-425, 

j£5rinr,~T5af~ 

The  principle  that  electrons  cannot  be  readily  exchanged 
between  aqueous  Ions  of  different  valence,  unless  they 
oosssas  sufficient  geometrical  similarity  to  reduce  to  a 
minimum  the  energy  transfer  required  by  the  simultane¬ 
ous  and  instantaneous  conversion  of  an  ion  of  one  valence 
to  another  while  a  second  is  changed  in  the  exact  opposite 
way,  has  been  firmly  established.  The  Franck- Condon 
principle  as  applied  to  electron  movement  as  well  as  to 
optical  transitions  thus  has  been  found  to  be  completely 
commending  in  the  case  of  electron  exchange  reactions 
transition  element  Ions  in  aqueous  solution,  e.  g. ,  Fe*+ 
and  Fe^'  exchange  electrons  slowly  while  FefCN)**  and 
FefCNJg  exchange  very  rapidly.  Rapid  electron  ex¬ 
change  octurs  also  between  MnO^  and  MnO^  even 

though  the  oxygen  atoms  do  not  exchange.  Thus  a  type 
of  tunneling  of  electrons  is  firmly  proved  to  occur  when 
the  source  and  sink  (reducing  and  oxidizing)  ions  (or 
molecules)  satisfy  the  requirement  of  the  Franck- Condon 
principle  of  being  sufficiently  similar  geometrically  to 
leave  lltt'e  need  for  change  in  hydration  energy  after  the 
electron  transfer.  This  principle  should  apply  also  to 
oxidation  and  reduction  reactions  among  the  transition 
elements,  and  the  present  work  examines  the  available 
kinetic  data  (particularly  those  of  Tiube  and  co-  workers) 
to  establish  the  extent  of  this  applicability  which  appears 
to  be  substantial. 
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California  U.  {Dept,  of  Chem.*.  try]  Los  Angeles. 

THEORY  OF  METALLIC  DIAMOND,  by  W.  F.  Libby. 
[1962]  [5*>.  (APOSR-64-0030)  (Aigg  ttOUttL-FlUl  iU 
AFOSR-4864;  AD  414457)  (AF  49(638)901)  AD  435951 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:548-549, 

Aprl  16657 " 

The  fac>  that  compression  of  Group  IV  elements  and 
of  Groups  m-V  and  II- VI  binary  compounds  forms  new 
denser  phases  with  6  neai  neighbor  body- centered  tetra¬ 
gonal  lattices  which  are  metallic  requires  theoretical 
explanation.  We  think  of  this  new  set  of  metals  ss 
being  typliled  by  tb"  expected  new  metallic  phase  of  car¬ 
bon  to  be  obtained  by  compression  of  diamond  which  is 
called  metallic  diamond.  It  is  proposed  that  this  new 
class  o>  metals  of  which  tin  is  the  only  present  example 
under  ordinary  conditions,  and  which  may  include  a  new 
metallic  form  of  carbon  denser  than  diamond  called 
metallic  diamond,  can  be  understood  ta  a  3- dimensional 
analog  of  the  '  dimensional  metal  graphite.  The  excess 
number  of  g  .metrically  equivalent  nearest  neighbors 
over  th«  ^  bonds  possibie  from  the  available  electrons 
and  orb! alv  causes  crystal- wide  resonance  which  gives 
the  metallic  properties,  (Contractor's  abstract) 
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Also  published  In  Automatic  tad  Remote  Control,  v.  2: 


California  U.  Dept,  of  Engineering,  Loe  Angeles. 

A  MODEL  REFERENCED  PARAMETER  TRACKING 
TECHNIQUE  FOR  ADAPTIVE  CONTROL  SYSTEMS. 

I.  THE  PRINCIPLE  OF  ADAPTATION,  by  D.  D.  Donalson 
and  C.  T.  Leondes.  (1961]  (12]p.  lncl.  diagrs.  (AFOSR- 
3116)  (AF  49(638)438)  AD  438554  Unclassified 

Presented  at  Winter  general  meeting  of  the  Amer.  Inst. 
Elec.  Engineers.  New  York,  Jan.  28-  Feb.  2,  1962. 

Also  published  In  IEEE  Trans,  on  Appl  and  Indus. , 


Also  published  In  IEEE  Tra 
V.  82:  2TT-2T2,  Sept.  1963, 


The  purpose  of  this  paper  Is  to  develop  a  fairly  general 
approach  to  adaptive  control  systems  which,  at  the  same 
time,  can  be  mechanized  in  a  reasonable  fashion.  The 
development  Is  carried  out  Initially  for  a  simple  system 
with  a  linear  time  variant  physical  process  and  then  ex¬ 
tended  to  the  general  linear  time  variant  case.  Examples 
are  given.  (Contractor's  abstract) 


The  stability  of  a  class  of  systems  Is  shown  by  die  use 
of  the  basic  theorems  of  the  direct  method.  This  set  of 
Inequalities  defines  a  regton,  and  if  the  nonlinear  or 
time  varying  part  of  the  system  remains  Inside  this 
region,  then  the  stability  of  the  system  Is  assured.  Hie 
jsu?1  methods  of  approximating  the  time  response  may 
be  used,  and  thus  (his  technique  can  be  used  to  aid  the 
design  of  control  systems.  The  technique  Is  applied  to 
second  and  third  order  examples  and  Is  compared  to  the 
'variable  gradient'  method  of  solving  these  problems, 
(Contractor's  abstract) 


California  U.  [Dept,  of  Engineering]  Los  Angeles. 

THE  PROBLEM  OF  OPTIMAL  MODE  SWITCHING,  by 
R.  A.  Neabti.  Sept.  10,  1962,  19p.  lncl.  dUgrs.  refs. 
(ArOSR-4219)  (In  cooperation  with  Aerospace  Cotp. , 
ElSegundo,  Calif.)  (AF AFOSR-62-68)  AD 293152 

Unclassified 


California  U.  Dept,  of  Engineering,  Los  Angeles, 

A  MODEL  REFERENCED  PARAMETER  TRACKING 
TECHNIQUE  FOR  ADAPTIVE  CONTROL  SYSTEMS.  H. 
STABILITY  ANALYSIS  BY  THE  SECOND  METHOD  OF 
LYAPUNOV,  by  D.  D.  Donalson  and  C.  T.  Leondes. 
[1961]  [10Jp.  lncl.  (flagrs.  (AFOSR- 64-0972)  (AF  49- 
(638)438)  AD  440596  Unclassified 

Presented  at  Winter  general  meeting  of  the  Amer.  Inst. 
Elec.  Engineers,  New  York,  Jan.  28- Feb.  2,  1982. 

Also  published  In  IEEE  Trans,  on  Appl.  and  trite . , 


Also  published  In  IEEE  Tr; 
77S2fl52-262,  Sept.  1863. 


The  purpose  of  this  paper  is  to  develop  stability  analysts 
results  for  the  type  of  adaptive  control  systems  described 
In  a  companion  paper.  By  their  very  nature  such  sys¬ 
tems  are  In  general  nonatuonomous  since  the  inputs  may 
be  arbitrary  functions  of  the  time.  The  second  method 
of  Lyapunov  supplies  the  principal  tools  for  this  stability 
analysts,  while  fairly  general  techniques  ar.>  presented 
for  generating  the  required  Lyapunov  functions  for  these 
sysietcs.  Although  the  analysis  tr  carried  oui  In  detail 
for  certain  specific  types  of  inputs,  It  is  applicable  to 
other  types  as  well. 


California  U.  [Dept,  of  Engineering]  Los  Angeles. 

THE  USE  OF  THE  TECHNIQUE  OF  UNEAR  BOUNDS 
FOR  APPLYING  THE  DIRECT  METHOD  OF  L7APUN0V 
TO  A  CLASS  OF  NONLINEAR  AND  TIME  VA  .iY'NG 
SYSTEMS,  bv  R.  A.  Nesbtt.  [1962]  [26£>.  i.  ..  diagrs. 
(Theory  paper  no.  420)  (AFOSR-4218)  (AT  AFOSR-62- 
68)  AD  292302  Unclassified 


Also  published  in  Proc.  Optimum  System  Synthesis  Conf. 
Aeronautical  Systems  Division,  Wright  Patterson  AFB, 
Sept.  11-13.  1962,  p.  41-54. 

A  steepest  descent  modification  of  the  switching  times 
i  ,  a  mode  switching  control  system  can  be  based  on 
first  variation  computations,  and  the  computer  storage 
requirement  less  than  that  required  for  functional 
descent  By  introducing  control  variables  the  mode 
switching  system  can  be  put  In  the  format  usually  used 
In  the  study  of  control  optimization.  The  application  of 
the  maximum  principle  yields  a  necessary  condition  for 
optimum  switching  and  a  necessary  condition  for  chatter¬ 
ing.  If  the  switching  problem  ts  relaxed  to  assure  the 
existence  of  an  optimal  solution,  the  computational  prob¬ 
lem  of  finding  this  optimum  Is  not  simplified  by  the 
switching  approach  although  mechanization  of  the  control 
system  may  be  simplified.  Hie  use  of  steepest  descent 
procedure  for  determining  the  siixpttmal  control,  using 
a  fixed  number  of  switches.  Is  only  based  >pon  tfiffer- 
ential  arguments.  Some  knowledge  of  the  global  proper¬ 
ties  of  the  trajectory  is  required  to  assure  the  usefulness 
of  the  procedure,  (Contractor's  abstract) 
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SYNTHESIS  OF  OPHMUM  MULTIVARIABLE  CONTROL 
SYSTEMS  BY  THE  METHOD  OF  STEEPEST  DESCENT, 
by  H.  C.  liateh  [1962]  [6Jp.  lncl.  diagrs.  tables,  refs. 
(AF0SR-J149)  (AF  AFOSR-62-68)  AD  400377 

Unclassified 

Presented  at  Winter  general  meeting  of  the  Inst.  Elec, 
and  Electron.  Engineers,  New  York,  Jan.  27- Feb.  1, 
1963. 

Alacyjubltshed  InfEEE  Trans,  on  Appl.  and  Indus. , 


Presented  at  Second  tnternatT.  Cong,  of  the  Inte.nat'l. 
Fed.  -if  Automatic  Control.  Basle  (Switzerland)  1963, 
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The  optimum  synthesis  of  multi variable  control  systems 
with  generalized  quadratic  error  criterion  Is  solved  by 
using  the  method  of  steepest  descent  In  the  Hilbert  spare. 
Apart  from  the  conventional  minimization  techniques, 
this  approach  works  directly  on  the  functional  of  the 
error  criterion  itself  so  that  the  optimal  solution  can  be 
determined  through  successive  approximations.  Since 
this  solution  can  be  obtained  at  high  speed  and  with  high 
accuracy  by  using  s  digital  computer,  this  method  Is 
particularly  useful  in  solving  the  actuation  problem  of 
adaptive  control  systems.  {Contractor's  abstract) 
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THE  PROBLEM  OF  OPTIMAL  MODE  SWITCHING,  by 
R.  A.  Nesblt.  [1962]  [14]p.  Incl.  dtagrs.  refs.  (AFOSR- 
J775)  {In  cooperation  with  Aerospace  Corp. ,  El  Segundo, 
Calif.)  (AF AFOSR-62-66)  >10  293152  Unclassified 

Also  published  in  Proc.  Optimum  System  Synthesis  Conf. , 
Aeronautical  Systems  Division,  Wright  F^tUrson  AFB, 
Sept.  11-13,  1962,  p.  41-54. 

For  bbst-uct  see  Item  no.  449,  Vol.  VI. 
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A  CONTROLLABILITY  CRITERION  FOR  A  CLASS  OF 
UNEAR  SYSTEMS,  by  A.  R.  Stubberud.  [1962]  [4jp. 
(AFOSR-J864)  (AF  AFOSR-62-68)  AD  416557 

Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
San  Francisco,  Calif.,  Arg.  20-23,  1963. 

Also  published  In  WESCON  Technical  Papers,  v.  7 
TPtTs):  Paper  no.  12.1,  p.  1-4,  1963. 

Also  published  In  IEEE  Trans,  on  Appl.  and  Indus. . 
v.  83:  411-413,  Nov.  1964. 

A  linear  system  is  completely  controllable  if  for  any 
tot  Oil  condition  a  control  can  be  found  to  take  the  system 
to  the  origin.  P-esent  controllability  criteria  require 
knowing  the  weighing  function  matrix  of  the  system.  A 
criterion  is  presented  which  is  applicable  to  a  broad 
class  of  linear  syster. and  which  does  not  require 
knowledge  of  this  matrix.  (Contractor's  abstract) 
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REDUCTBtLTTY  OF  LINEAR  SYSTEMS,  by  A.  R. 
Stubberud.  [1962]  ;6]p.  (AJOSR-J1619)  (AFAFOSR- 
62-68)  AD  427713  Unclassified 

Presented  at  Wi nit r  general  meeting  of  ‘he  Inst.  Elec, 
and  Electron.  Engineers.  New  York.  Jan.  27- Feb.  1. 

1963. 


Alsc^pubUahed  in  IEEE  Trans,  on  Appl.  and  Indus. , 

The  concept  of  reducibility  of  linear  differential  equa¬ 
tions  Is  discussed.  Reducibility  is  defined  as  the  prop  - 
erty  which  allows  a  differential  equation  to  be  reduced 
to  an  equivalent  lower  order  differ ential  equation.  A 
criterion  for  reducibility  and  a  technique  for  the  reduc¬ 
tion  of  linear  differential  equations  are  presented.  A 
system  for  which  this  reduction  is  possible  shall  be 
called  reducible  and  the  property  of  being  reducible  shall 
be  called  reducibility. 
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A  SUB0PT1MAL  ON-LINE  LISCRETE  CONTROLLER 
WITH  BOUNDED  CONTROL  VARIABLES,  by  F.  H. 
Kisht.  11862]  [7jp.  incl.  diagrs.  table.  (AF0SR-G5- 
0619)  (AF  APOSR-62-68)  AD  615182  Unclassified 

Presented  at  IEEE  Pacific  annual  meeting,  Spokane, 
Wash.,  Aug.  26-29,  1963 

Also  published  in  IEEE  Trans,  on  Appl.  and  Indus. , 
r.  83:  216-222,  July  1964. 

/  method  to  synthesize  the  control  signal  on-line,  by 
using  the  form  of  an  optimization  problem  is  examined. 
Control  of  linear  processes  is  considered,  and  bounds 
or  inequality  constraints  on  the  control  variable  are 
attacked  directly,  without  assigning  penalties  on  the 
performance  criterion.  The  optimal- control  problem 
is  formulated  as  a  nonl*  near  programming  problem,  and 
the  solution  is  obtained  through  a  co- ordinate- wise 
gradient  method.  Simulation  of  the  on-line  controller 
is  performed;  a  marked  improvement  in  accuracy  over 
conventional  sampled  data  systems  Is  shown.  The 
method  ar  presently  employed,  can  consider  bounds  on 
the  magnitude  or  on  the  ratio  of  change  of  the  rontaol 
variable .  ( Contractor  '■  abstract) 
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A  SIMPLE  TREATMENT  OF  NUCLEAR  DIRECT 
INTERACTION  PROCESSES,  by  I.  E.  McCarthy  and  L>. 

L.  Pursev  [I960]  [4]p.  incl.  dragr,  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)717]  and  National  Science  Foundation) 

Unclassified 

Published  in  Proc.  Internafl.  Conf,  on  Nuclear  Struc¬ 
ture.  Kingston,  Ontario  (Canada)  (Aug.  29-Sept  3,  I960) 
Toronto  U..  Press,  1960,  p.  381-384. 

Physical  arguments  are  used  to  predict  the  effect  on 
differential  cross-sections  of  various  types  of  distortion 
of  Che  wave- functions  used  In  the  distorted-wave  Bora 
approximation  treatment  of  direct  interactions.  A 
simple  but  fairly  realistic  model  for  o-particle  wave- 
functions  gives  reasonable  agreement  with  observed 
cross-sections  for  (or, o')  scattering. 
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BARTON  MASS  SPOTTING  AND  WEAK  AND  STRONG 
COUPLINGS,  by  K.  Mahan  thappa  and  W.  Ramsay. 

[1962J  [4]p.  tnci.  diagrs.  table.  (Sponsored  jointly  by 
Atr  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)717]  and  National  Sctence  Foundation) 

Unclassified 

Published  in  Phys.  Rev.,  v.  129:2755-2758,  Mar.  15, 
T963T 

The  mass  difference  between  various  barvons  is  attributed 
to  the  presence  of  bosons  weakly  cotpled  to  a  primary 
baryon.  As  an  example,  the  case  of  EAls  treated  assum¬ 
ing  the  Z  -  A  partty  to  be  even.  An  eigenvalue  condition 
derived  by  Albright,  Blackenbecler,  and  Goldberger, 
using  the  N/D  method  Is  rede  rived  In  a  simple  manner. 
This  derivation  not  only  clarifies  the  assumptions,  but 
makes  the  algebraic  handling  of  the  problem  very  simple. 
(Contractor's  abstract) 
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REACTION  MATRIX  THEORY  FOR  A  FINITE  NUCLEUS 
BY  THE  SEPARATION  METHOD,  by  H,  S.  Kohler, 

[1962]  [25Jp.  Incl.  tables,  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)717]  and  National  Science  Foundation) 

Unclassified 

Published  In  Nuclear  Phys. ,  v.  38  :  661-685,  Nov.  1962. 

Binding  energy,  single  particle  energies  and  rad-os  of 
oxygen- 16  were  calculated  by  the  reaction  matrix  method. 
The  single  particle  wave-functions  were  taken  to  be  those 
of  a  harmonic  oscillator.  For  the  nucleon- nucleon  po¬ 
tential,  a  hard  core  repulsion  of  radius  0. 4  fm  and  an 
exponential  shaped  attraction  with  Intrinsic  range  2. 5  fm 
and  tnflnlte  s catering  length  were  taken.  This  spin- 
independent  potential  was  assumed  to  act  only  In  »- states 
The  reaction  matrix  was  calculated  by  the  separation 
method.  Saturation  was  obtained  at  an  r.  m.  s.  radius 
of  2.74  fm  and  a  binding  energy  of  3. 4  mev  per  nucleon. 
The  experimental  values  are  2. 58  fm  and  3  mev  per 
nucleon.  The  above  potential  will  give  too  little  binding 
also  for  infinite  nuclear  matter,  at  somewhat  too  small 
density.  The  characteristic  features  of  the  reactlor 
matrix  Is  discussed  and  an  approximate  but  explicit  ex¬ 
pression  given.  It  Is  brought  out  that  the  correlation  be¬ 
tween  2  nucleons  depends  mainly  on  the  states  or  potential 
energies  of  the  2  nucleons  and  Is  larger  of  2  nucleons  deep 
down  In  the  Fermi  sea  than  at  the  top.  It  was  concluded 
that  this  would  lead  to  peculiar  properties  of  nuclear 
matter.  With  the  total  energy  given  in  the  reaction 
matrix  approximation  the  variational  method  gives  a 
shell  model  potential  constating  of  essentially  3  parts. 

One  corresponds  to  the  ordinary  Hartree-Fock  potential. 
Another  has  closely  the  same  form  as  the  Hartree-  Fock 
potential  and  decreases  the  strength  of  this  by  about  15t> 
for  Infinite  nuclear  matter  of  normal  density.  The 
weakest  part  ts  proportional  to  the  square  oi  the  local 
density  and  Is  at  normal  density  *  -1  mev.  The  re¬ 


arrangement  energy  for  a  nucleon  at  the  top  of  the 
Fermi  sea  ts  thus  obtained  to  be  *  8  mev.  The  single 
particle  energies  of  oxygen- 16  come  out  In  fair  agree¬ 
ment  with  experiments.  The  rearrangement  energy, 
usually  neglected  when  calculating  the  reaction  matrix, 
gives  a  correction  of  *=  -1  mev  per  nucleon  tn  infinite 
nuclear  matter  and  *  -0. 1  mev  per  nucleon  for 
oxygen- 16. 
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SIMPLE  TREATMENT  OF  PRODUCTION  AMPLITUDES. 

I  (Abstract),  by  C.  Fronsdal,  K.  T.  Mahan  thappa,  and 
R.  E.  Norton.  [1962]  [l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49(638)- 
717]  and  National  Sctence  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr,  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
25^3557Apr.  23,  1962. 

The  Clnl-Fubtm  approximate  version  of  the  Mandelstam 
represertatlon  can  be  easily  derived  directly,  that  is, 
without  assuming  the  Mandelstam  representation.  This 
treatment  has  been  extended  to  production  amplitudes. 
The  resulting  representation  may  be  viewed  as  an  ap¬ 
proximation  to  the  as  yet  unknown  complete  representa¬ 
tion  for  the  production  amplitudes.  The  method  ex¬ 
plicitly  takes  Into  account  the  2-partlcle  and  3-partlcle 
Intermediate  states;  the  higher  particle  number  Inter¬ 
mediate-state  contributions  are  not  entirely  neglected 
When  unltartty  is  imposed,  soluble  Integral  equations  are 
obtained. 
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SIMPLE  TREATMENT  OF  PRODUCTION  AMPLITUDES, 
n  (Abstract),  by  K.  T.  Mahanthappa,  R  E.  Norton,  and 
C.  Fronsdal.  [1962]  {1  Jp.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49(638)- 
717]  and  National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Fhyt.  Soc., 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  tn  Bu'l.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
359,  Apr.  23.  1962. 

The  integral  equations  indicated  In  the  foregoing  abstract 
are  reduced  to  the  Fredholm  form  by  the  Omnes  method, 
and  the  solutions  are  obtained  under  suitable  approxima¬ 
tions.  Consistency  of  the  solutions  and  applications  to 
physical  problems  are  discussed. 
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SIMPLIFIED  TWO-DIMENSIONAL  MODEL  FOR 
NUCLEAR- COUPLING  SCHEMES  'Abstract),  by  S.  A. 

Mos donate,  [1962]  [l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49(638)- 
717],  Army  Research  Office  (Durham),  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7;. 

1902. 

In  order  to  gain  Insight  into  the  relation  of  nuclear- 
coupling  schemes  to  the  basic  2  nucleon  Interactions,  it 
may  be  Instructive  to  consider  a  2- dimensional  analog 
of  the  nucleus.  This  model  contains  all  the  essential 
features  of  actual  nuclei,  such  as  saturation,  shell  struc¬ 
ture,  nuclear  deformation,  and  pairing  effects;  It  Is 
much  simpler  to  treat,  although  tt  lacks  some  detailed 
features  of  reality.  The  calculations  become  particularly 
simple  in  the  case  of  short-range  Interactions  with  har¬ 
monic-oscillator  wave  functions.  A  basic  interaction  of 
the  following  form  Is  assumed; 

V  -  c0«(rtj)  -  c,!PlJVtJ)  -«(rtj)ptj2]  - 

c2pUS(rij)plj  *  e3S(ri))4(rlk>4(rlkK 

The  4  para  "—.era  are  constrained  by  the  requirement 
that  the  total  nuclear  energy  is  a  minimum.  The  to*al 
energy  turns  out  to  be  exactly  3/9  as  large  as  for  uniform 
matter  of  the  mean- square  radius  as  the  oscillator  dis¬ 
tribution,  regardless  of  the  values  of  the  parameters. 
Also,  the  energy  lowering  due  to  any  quadngwle  moment 
implies  that  the  effective  quadrupole-quadrupole  interac¬ 
tion  Is  very  nearly  of  the  strength  required  to  give  rota- 
ticral  spectra  with  J*  -ff  where  It  not  for  pairing 
effects.  rigld 
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THE  WEAK  AND  THE  STRONG  COUPLINGS  AND 
GENERAL  COVARIANCE,  by  R  F.nkeistein  ud  W. 
Ramsay.  [1S€2]  [26]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)717]  and 
National  Science  Foundation)  Unclassified 

Algo  published  In  Ann.  Phys.,  v.  21:  408-433,  Feb.  1963. 

General  covariance  Implies  that  the  physical  continuum 
Is  characterized  by  its  connection,  as  well  as  by  Its  local 
structure,  and  therefore  by  die  symmetries  of  the  con¬ 
nection,  as  well  as  of  the  local  Lorentz  and  gauge  groups. 
The  connection  of  the  local  Lorentz  group  ts  as  usual 
associated  with  the  gravitational  field;  the  corresponding 
connection  of  the  gauge  grow  Is  associated  with  toe 
universal  weak  and  electromagnetic  couplings.  The 
strong  couplings  have  the  complete  symmetry  of  the  local 
gauge  grotg>-  Thr  -eak  couplings  have  toe  lesser  sym¬ 
metry  ot  the  connection,  which  in  turn  corresponds  to  a 


,'ubgrow  of  the  local  gauge  grow-  There  are  4  weak, 
charged  vector  bosons,  associated  In  pairs  with  the 
right  and  left-handed  connections  of  the  gauge  group; 
the  only  neutral  vector  ts  the  photon.  (Contractor's 
abstract) 
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EXCHANGE  NARROWING  OF  d  BANDS  IN  FERRO- 
MAC.NETS,  by  T.  Wolfram  and  J.  Callaway.  [1962] 

[7]p.  incl.  refs.  (AFO8R-4C60)  (AFAFOSR- 61-70) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phye,  Soc. , 

Baltimore,  MIL,  Mar.  26-29,  1C62. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc. ,  Series 
ff,  v.  7;  21*.  Mar.  26,  1962. 

Also  published  In  Phys.  Rev.,  *>.  127:  1605-1611, 

Sept,  1,  1962. 

A  »cml phenomenological  Hamiltonian  based  on  toe  gen¬ 
eralized  Hartree-  Fock  equations  for  a  2- component  spinor 
is  developed  which  describes  the  Interaction  of  an  elec¬ 
tron  in  the  o  band  with  the  win  waves  of  a  ferremagnet. 
Solutions  to  the  effective  Hamiltonian  are  examined  in 
the  tight-binding  approximation  using  a  self- consistent 
separation  of  toe  electron  and  spin  wave  variables.  The 
dynam*  -  Interaction  o*  the  electron  with  the  win  waves 
gives  rise  to  a  band- narrowing  factor  exp(-C)  analogous 
to  that  obtained  by  Yamas  hlta  and  Kurosawa  for  the 
polaron.  C  increases  with  temperature  and  estimates 
show  that  tt  may  be  on  the  order  of  unity  for  a  typical 
lerro magnet  at  low  temperatures. 
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MOMENT  SINGULARITY  EXPANSION  FOR  THE 
DENSITY  OF  STATES,  by  J.  Callaway  and  A.  J.  Hughes. 
[1962]  [5]p.  Incl.  dlagrs.  tables,  refs.  (APOSR-J35) 
(AFAFOSR-61-70)  AD  297117  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. .  Series 
It,  v.  7:  219,  Mar,  26,  1962. 

Also  published  in  Phys.  Rev.,  v.  128:  134-138,  Oct.  1. 
T9®L 

A  systematic  approximation  procedure  Is  developed  to 
determine  the  density  of  states  associated  with  a  particu¬ 
lar  energy  band.  The  density  of  states  Is  expressed  as 
the  sum  of  2  functions,  1  of  which  contains  the  discon¬ 
tinuous  derivatives  produced  by  critical  points,  and  ts 
determined  once  the  effective  mas  ses  st  these  points 
are  known;  the  other  is  smooth,  and  is  expanded  In 
Jacobi  polynomials.  The  coefficients  In  this  expansion 
arc  determined  ..-om  the  moments  of  the  distribution. 
Two  applications  of  the  method  are  given. 
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SPIN-WAVE  CONTRIBUTION  TO  THE  SPECIFIC 
HEATOFEuS,  by  D.  C.  McCollum,  Jr.  and  J. 

Callaway.  {1962]  (2]p.  Incl.  dlagrs.  (AFOSR-J52) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-61-70  and  National  Science 
Foundation)  AD 400390  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  6:376-377, 

Nov.  i,  life. 

Ferromagnetism  has  recently  been  reported  In  EuS 
and  in  other  Insulating  europium  salts.  EuS  has  the 
NaCl  structure,  the  europium  Ion  being  In  an  S  state  with 
S  -  7/2.  The  nature  of  the  ferromagnetic  exchange 
coupling  has  not  been  clear  since  direct  exchange 
through  overlap  of  the  4f  electron  wave  functions  is  un¬ 
likely  to  be  Important.  A  possible  Indirect  exchange 
coupling  mechanism  has  been  proposed.  Specific  heat 
measurements  on  EuS  were  undertaken  In  order  that 
the  results  might  be  compared  with  the  predictions  of 
splnwave  theory. 
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DIRECT  MEASUREMENT  OF  THE  ENERGY  OF 
ELECTRONS  OBTAINED  FROM  THE  SURFACE  OF 
SILICON  BY  FIELD  EMISSION,  by  A.  M.  Russell. 

[1962]  [2]p,  incl.  dlagrs.  {AF  AFOSR-61-70] 

Unclassified 

Published  tn  Phys.  Rev.  Ltrs.,  v.  9:417-418,  Nov.  15, 
M - 

Field  emission  of  electrons  from  a  silicon  point  is  dis¬ 
cussed.  In  particular,  measurements  of  the  critical 
bias  applied  to  the  collecting  electrode  as  a  'unction  of 
applied  voltage  are  considered  at  room  temperature.  It 
is  concluded  that  the  additional  negative  bias  required 
at  high  fields  is  caused  by  an  Increase  tn  the  potential 
difference  across  the  silicon  emitter. 
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PSEUDOPO TENTTA L  FOR  SODIUM  (Abstract),  by  A, 

J.  Hughes.  [1962]  (l]p.  (AF  AFOSR-61-70] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Calif.,  Dec.  27-29,  1962. 

Published  tn  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 

611,  Dec,  27,  1962. 

The  potential  energy  of  a  valence  electron  in  sodium  is 

represented  by  the  function  V(r)  -  -2  r  *  Qe'Br  r.  The 
second  term  is  repulsive  and  includes  the  effects  of 
orthogonality  of  the  valence  electron  to  the  core  electrons. 


The  following  method  was  used  to  determine  the  parame¬ 
ters  Q  and  B.  The  3s  sod  3p  radial  equations  were 
integrated  numerically  with  trial  values  of  Q  and  B  out 
to  a  radius  in  the  Coulombic  region.  The  logarithmic 
derivatives  were  then  calculated  and  compared  to  those 
required  by  the  Coulomb  wave  equation  for  the  experi¬ 
mental  eigenvalues.  The  Coulomb  logarithmic  deriva¬ 
tives  were  computed  from  a  semi  convergent  expansion 
in  decreaslug  powers  of  r  and  valid  at  large  r.  The 
parameters  were  then  varied  until  agreement  between 
logarithmic  derivatives  was  obtained.  The  final  values 
for  Q  and  B  were  found  to  be  20. 915  and  2. 0644,  re¬ 
spectively.  Using  these  values  for  the  potential,  the 
eigenvalues  for  the  4s,  4p  and  5s,  5p  states  were  deter¬ 
mined  and  found  to  agree  with  experimental  values  to 
within  1.5%. 
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California  U.  {Dept,  of  Physics]  Riverside. 

SPIN  WAVE  THERMAL  CONDUCTIVITY  (Abstract),  by 
J.  Callaway  and  T.  7V0lfram.  [1962]  {l]p  {AFAFOSR- 
61-70]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 

Stanford  U. ,  Calif.,  Dec.  27-29,  1962. 

PuDltshed  in  Bull.  Amer.  Phys.  Soc. .  Series  n,  v.  7: 
6I5T  Dec.  *57,  1962. 

In  insulating  ferromagnets  and  in  garnets,  thermal 
conduction  at  low  temperatures  may  proceed  primarily 
through  spin  waves.  The  thermal  conductivity  due  to 
spin  waves  has  been  calculated  under  the  assumption 
that  the  waves  are  scattered  by  boundaries  and  by  point 
imperfections  and  compared  with  the  conductivity  due 
to  phonons.  The  mean  free  path  for  the  scattering  of 
spin  waves  by  point  defects  has  been  calculated  and  found 

to  be  proportional  to  k  for  long  wavelengths.  The 

conductivity  is  proportional  to  T2  at  the  lowest  tempera¬ 
tures  where  boundary  scattering  Is  dominant,  with 
3  4 

corrections  of  order  T  and  T  resulting  from  dispersion 
and  defect  scattering. 
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California  U.  [Dept,  of  Physics]  Riverside. 

ULTRAVIOLET  ABSORPTION  BANDS  IN  COLD- WORKED 
KC1  (Abstract),  by  R.  W.  Wild  and  A.  N.  Jette. 

(1962J  [Ijp,  [AF  AFOSR-61-70j  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Baltimore,  Md. ,  Mar.  26-29.  1962. 

Published  tn  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
TWTMar.  26,  1962. 

A  series  of  uv  absorption  bands  has  been  observed  in 
single  crystals  of  Harshaw  KC1  at  low  temperature. 

Some  of  these  bands  occur  at  the  same  wave  lengths 
as  those  reported  by  Laty  for  addttively  colored  KC1. 

The  intensity  of  the  observed  bands  in  the  addttively 


'  105  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


colored  crystals  was  proportional  to  the  F-  center  con¬ 
centration;  the  authors  observed  them  tn  the  virgin 
Harshav  crystals  where  no  measurable  F  concentration 
was  found.  The  fact  that  the  intensity  appears  to  depend 
on  the  degree  of  cold  work  and  a  diffusion  time  lead  the 
authors  to  interpret  this  as  a  low- temperature  collector 
of  point  defects  along  dislocation  lines.  These  centers 
have  been  observed  to  be  stable  in  the  temperature  range 
from  78 4  to  193  "K  but  disappear  at  higher  temperatures. 


489 

California  U.  Dept  of  Physics,  Riverside. 

SPIN  WAVE- ELECTRON  INTERACTIONS  IN  MAG¬ 
NETIC  SOLIDS,  by  T.  Wolfram  Doctoral  thesis, 

Aug.  1962,  146p.  incl.  tfiagrs.  refs.  (AFDSR-4073) 
(AFAFOSR-61-70  nd  AF  AFOSR-62-318) 

AD  391499  Unclassified 

The  formal  theory  of  spin  waves  In  ferro-  and  anttferro- 
magnetic  Insulators  is  reviewed.  Some  recent  experi¬ 
ments  which  have  established  the  existence  of  the  spin 
wsve  and  its  associated  quantum  of  energy,  the  magnon, 
are  discussed.  Slater's  band  Jieory  of  spin  waves  tn 
insulators  and  Us  generalisation  by  Edwards  to  ferro¬ 
magnetic  metals  is  considered.  The  band-  type  states 
Interact  dynamically  with  the  spin  wave  states.  A  semi- 
phenomenological  theory  describing  the  Interaction  of 
electrons  and  spin  waves  is  formulated.  The  Intra- 
atomic  exchange  arising  in  the  Ha r tree-  Fork  equations 
is  treated  ss  an  operator  which  couples  the  Itinerant* 
electron  to  the  spin  'rave  system.  The  coupled 
Hamiltonian  is  then  separated  Into  effective  electron  and 
spin  wave  Hamiltonians.  The  average  effect  of  the  spin 
waves  on  the  electron  in  both  the  ferro  and  antlferromag- 
net  U  shown  to  result  in  a  dynamic  Interaction  wh'eh 
gtres  rise  to  a  localisation  of  the  electron  and  a  narrowing 
of  the  d-band  width.  The  electronic  band  width  depends 
o*rametrieaUy  iq>on  the  state  of  excitation  of  the  Spin 
v-ntem,  and  decreases  with  temperature.  In  the  ferro- 
magnet  this  Interaction  can  cause  an  asymmetry  in  the 
density  of  states:  the  density  of  states  for  the  spin  'down' 
sub-band  being  larger  than  that  of  spin  'up'  sub-band. 
(Contractor's  abstract) 
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California  U.  Dept,  of  Physics,  Riverside. 

METAL  TO  INSULATOR  TRANSITION  IN  ANTIFERRD- 
MAGNETS,  by  J.  Callaway.  J1962]  [6jp.  incl.  dlagrs. 
(AFOSR-J563)  (AF  AFOSR-62-318]  AD  412691 

Unclassified 

Also  published  In  Internal!.  Conf.  on  the  Physics  of 
Semiconductors,  Exeter  (Gt.  Brit. )  (July  1962),  London 
Inst,  of  Physics  and  the  Physical  Society,  1962,  p.  584- 
589. 

The  energy  band  theory  of  anti-  ferromagnetism, 
originally  proposed  by  Slater,  has  been  applied  to  a 
study  of  the  transition  between  metallic  and  Insulating 
states  of  an  antt-ferromagnet.  A  2-sub-latttce  model 
of  an  antt-ferromagnet  with  body-centered  cubic  crystal 
structure  was  considered.  An  electron  in  this  model 
experiences  a  period)-,  array  of  exchange  potentials. 


472 

California  U.  Dept,  of  Physics,  Riverside. 

EXCHANGE  NARROWING  OF  d  BANDS  IN  ANTIFERRO- 
MAGNETS,  byT.  Wolfram  and  J.  Callaway.  [1962] 
[5]p.  (AFOSR-J707)  (AF  AFOSR-62-318)  AD  413649 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  130:  45-49,  Apr  1, 


The  theory  of  exchange  narrowing  of  d  bands  presented 
in  a  previous  paper  for  the  ferromagnet  is  extended  to 
the  case  of  the  anttferromagnet  It  is  shown  that  the 
dynamic  sptn  wave-electron  interaction  gives  rise  to  a 

narrowing  tretor  e”*.  f  depends  upon  the  state  of 
excitation  of  the  sptn  system  and  increases  with  the 
number  of  an ttferro magnetic  magnons  and  hence  with 
temperature  It  is  suggested  that  this  effect  may  con¬ 
tribute  to  tte  high  resistivity  of  a  large  number  of  antt- 
ferromagnetic  compounds. 
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California  U.  Dept,  of  Phyalcs,  Riverside. 

INDIRECT  EXCHANGE  FERROMAGNETISM  IN 
INSULATORS,  by  J.  Callaway.  [1962]  [3]p.  (AFOSR- 
J269)  (AFAPOSR- 62-318)  AD  400685  Unclassified 

Also  published  lr.  Novo  Cimento,  Series  X,  v.  26: 
625-627,  Nov,  I,  1962. 
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California  U.  [Dept,  of  Pbystcsj  Riverside.. 

FERROMAGNETIC  TRANSITION  IN  EuS  (Abstract), 
by  R_  L.  Wild  and  R.  D.  Archer.  [1962]  [l]p. 

[AF  AFOSR-62-318]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 


The  discovery  of  Insultating  ferron  ignettsm  Including 
EuQ,  EuH2,  and  EuS  ,1-3)  has  raised  questions  con¬ 
cerning  the  nature  of  the  exchange  Interaction  responsi¬ 
ble  for  the  alignment  of  4f  electron  spins.  Direct  ex¬ 
change  bet  ween  4f  electons  on  differing  lattice  sites  is 
not  likely  to  be  important,  nor  Is  the  standard  energy 
band  theory  of  ferromagnetism  applicable.  An  Indirect 
coupling  mechanism  which  may  be  responsible  for  ferro- 
magnettsn  in  these  materials  Is  described  qualitatively.. 


Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7;. 


EuS  is  found  to  undergo  a  ferromagnetic  transition  at  a 
Curie  temperature  of  20  °K.  It  was  indicated  that  this  Is 
the  first  rare-earth  sulfide  to  show  ferromagnetic  be¬ 
havior.  The  possibility  of  this  ferromagnetic  <*tate  was 
sugges'ed  by  J.  Callaway.  The  sample  was  prepared 
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by  passing  purified  hydrogen-  sulfide  gas  over  99.8% 
pure  Eu^Oj  held  at  a  temperature  of  llOC’C.  The  ex¬ 
cess  sulfur  was  removed  by  heating  In  a  vacuum.  A 
pellet  was  pressed  at  10, 000  atm  and  made  into  a 
Rowland  ring  which  served  as  the  core  of  a  transformer. 
The  sample  was  found  to  have  NaCl-type  structure  by 
x-ray  diffraction.  Measurement  of  the  thermal  conduc¬ 
tivity,  magnetic  susceptibility,  and  specific  heats  as  s 
function  of  temperature  are  planned. 


Cambridge  Language  Research  Unit  (Gt  Brit ).. 

RESEARCH  ON  INFORMATION  STRUCTURE,  by  E.  W. 
Basin.  Annual  rept.  no.  2,  Jan.  1-Dec.  31,  1961. 

Mar.  12,  1962  {25  jo.  Incl.  diagrs.  refs.  (AFOSR-2533) 
(AF  61(052)331)  AD  289450  Unclassified 

It  is  shown  how  the  PACE  analogue  representation  of  an 
Information  structure  can  be  used  to  calc1  llate  numbers 
that  are  of  the  right  sort  to  Interpret  as  elementary  par¬ 
ticle  constants.  This  method  of  calculation  is  related 
to  that  employed  by  Heisenberg  using  a  non-linear  wave 
eqt.  ttoa.  The  first  part  of  the  report  describes  how  an 
Important  case  of  the  application  and  use  of  an  informa¬ 
tion  structure  Is  to  be  found  In  the  analysis  of  the  origin 
and  nature  of  the  fundamental  constants  of  elementary 
particle  physics.  The  second  part  relates  the  process 
of  calculation  of  such  constants  from  the  properties  of 
an  information  structure  to  the  non- linear  wave  equation 
technique  bc*ng  used  by  Heisenberg. 


Cambridge  Language  Research  Unit  (GL  Brit.). 

A  THEORY  OF  THE  ORIGIN  OF  MASS  WITHIN  A 
CONTROL  MODEL  OF  THE  ELEMENTARY  PARTICLES, 
byE.  W.  BastinandA.  Woodslde.  Feb.  20,  1962  (I2]p. 
incl.  diagrs.  (APCSR-2702)  iAIso  bound  with  Its 
AFOSR-2533;  AD  289450)  (AF  61(052)331)  AD  275843 

Unclassified 

A  new  method  Is  shown  for  calculating  elementary  particle 
constants  because  the  current  method  is  appropriate  only 
when  some  constants,  which  will  be  called  primary  con- 
starts,  are  assumed  to  be  known  already.  The  experi¬ 
mental  computing  method  for  derivtng  numbers  which 
have  the  right  logical  form  to  be  Interpreted  as  the  pri¬ 
mary  type  of  constant  characteristic  of  elementary  par¬ 
ities  Is  described.  A  summary  of  the  theoretical  status 
of  the  results  obtained  Is  presented.  The  theoretical 
step  that  SHU  has  to  be  taken  is  that  of  defining  combina¬ 
tions  of  systems,  which  will  be  done  by  developing  the 
Interpretation  of  the  described  model  to  include  the  idea 
of  partitioning  the  sets  of  elt-nents  In  a  single  level  to 
provide  quasi-independent  sub- systems.  This  concept 
of  a  physically  measurable  quantity  Is  extended  from  the 
field  of  natural  numbers  to  the  field  of  ratlonals. 


Cambridge  Language  Research  Unit  (Gt.  Brit. ). 

THE  CALCULATION  OF  CONSTANTS  OF  THE  STABLE 
PARltCLES,  by  E.  W.  Butin  and  A.  F.  Parker- Rhodes. 
1962,  21p.  incl.  dlagra.  (Rept  no.  ISU  8)  (AFOSR- 
5050)  (AF  61(052)331)  AD  414082  Unclassified 

The  algebra  of  Descriptive  Helrarchy  Is  used  to  deduce 
the  baste  dimensionless  ratios  relating  to  the  stable 
elementary  particle  eystem  (the  proton/electron  ajstem). 
To  carry  out  these  deductions,  a  control  system  (a 
basis  for  a  general  picture  of  the  physical  world)  Is  Intro¬ 
duced  based  on  the  ordinary  Idea  of  a  constant  of  nature. 
From  this  It  Is  eventually  shown  that  there  must  exist 
quantities  which  underlie  measurement  but  are  not 
themselves  particular  values  of  a  potentially  continuous 
variate.  The  fact  that  there  exists  universal  units  (e.  g. 
of  charge  or  spin)  forces  a  distinction  between  the 
classical  constants  of  nature  and  protarlthma  to  be  made. 


[Cambridge  Language  Research  Unit  (GL  Brit. )] 

PRESENTATION  OF  THE  HEISENBERG  REQUIREMENT 
OF  NON-DECOMPOSAD.UTY  IN  PARTICLE  THEORY 
BY  USE  OF  OVERALL  FEEDBACK  IN  A  CONTROL 
SYSTEM,  INSTEAD  OF  BY  THE  USE  OF  NON-LIN¬ 
EARITY  IN  DIFFERENTIAL  EQUATIONS,  oy  E.  W, 
Basttn  and  C.  W,  Kllmtster.  [1962]  [8jp.  incl.  <Bagr. 
(Bound  with  Its  AFOSR-2533:  AD  289450)  [AF  61(052)- 
331]  Unclassified 

A  discussion  Is  Presented  of  the  relationship  between 
the  CASPAR  method  of  calculating  constants  character¬ 
istic  Of  elementary  particles  and  current  quantum  me¬ 
chanical  methedi.  The  approach  used  here  ts  distinct 
1mm  quantum  field  theory  (Heisenberg's  non- linear 
theory)  in  that  tl  particle  constants  are  to  be  calculated 
then  the  calculation  must  depend  In  an  essential  way 
upon  the  existence  of  interactions  between  the  modes  of 
representation  at  the  particles.  The  CASPAR  thwry  Is 
based  upon  the  Idea  of  a  control  system  and  the  types  of 
mathematical  deduettun  that  are  admitted  within  It  have 
themselves  ultimately  to  be  built  up  from  this  Idea.  It 
will  be  apparent  that  there  Is  s  baste  formal  difference 
between  the  tueory  that  Is  being  described  and  quantum 
mechanics.  For  If  one  describes  the  control  system  in 
terms  of  a  differential  equation,  then  this  equation  will 
be  In  one  Independent  variable  whereas  the  wave  equation 
of  quantum  mechanics  ts  a  partial  differential  equation 
in  4  independent  variables.  The  various  arguments  given 
in  this  article  are  the  basis  for  the  use  of  control  sys¬ 
tems  which  are  being  used  In  designing  the  next  PACE 
experiment  If  the  forthcoming  experiment  Is  success¬ 
ful  It  will  then  tie  possible  to  initiate  discussion  with  the 
Heisenberg  sch>x>l  on  the  further  potentialities  of  the 
control  technique. 


Cambridge  Language  Research  Unit  (GL  Brit ). 


FREEING  THE  MIND.  VI.  THE  INTELLECTS  NEW 
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EYE,  by  If.  Masterman.  [1962]  [ljp.  (AFOSR-J546) 
(AF  61(052)542)  AD  411446  Unclassified 

Also  published  in  Times  Literary  Suppl. v  61  j  284, 


It  is  suggested  that  the  use  at  the  digital  computer  to 
process  non- numerical  data  can  stimulate  new  theoretical 
concepts,  tntitutive  as  well  as  mathematical.  Examples 
are  cited  from  experiments  involving  word  games,  ma¬ 
chine  translations  and  classlflcatory  problems.  Despite 
Its  application  to  linguistics,  medicine,  and  anthropology, 
the  potential  range  of  application  and  development  of  this 
new  theory  has  only  been  scratched. 


479 

Cambridge  U.  Cavendish  Lab.  (Gt.  Brit). 


TECHNETIUM  SYSTEMS:  THE  NEW  PHASES  ReAlg 
AND  TcA!6,  by  L.  M.  D’Alte  Da  Vetga.  [1962]  [2]p. 
(AFOSR-3817)  (AF  EOAR-61-24)  Unclassified 

Also  published  In  Philos.  Mag.,  v.  7:1247-1248,  July 

T55JT - 

Two  previously  unreported  phases,  ReAlg  and  TcAlg, 
were  found  and  appear  to  be  isostructural  with  MnAlg. 
Powder  photographs  of  the  3  systems  are  similar  and 
the  systematic  absences  for  ReAlg  and  TcAlg  are  con¬ 
sistent  with  the  space  groo,>  Ccmm  previously  proposed 
for  MnAlg.  The  crystals  ire  prismatic  needles  of  the 
form  (110)  and  cell  otmetslons  are  a  -  6. 59,  b  -  7. 61, 
and  c  i  9. 02A  for  ReAlg;  and  a  -  6. 58,  b  *  7. 83,  and 
c  =  9.00A  for  TcAlg. 


THE  DEPENDENCE  OF  CROSS-SUP  ON  STACKING- 
FAULT  ENERGY  IN  FACE- CENTERED  CUBIC  METALS 
AND  ALLOYS,  by  P.  R.  Thornton,  T.  E.  Mitchell,  and 
P.  B.  Hirsch.  Annual  summary  rtpt.  no.  3,  July  9, 
1962.  17p.  tncl.  diagrs.  tables,  refs.  (AFOSR-2934) 
(AF  61(052)98)  AD  289147  Unclassified 

Also  published  in  Philos.  Mag.,  v.  7: 1349-1369,  Aug. 

1582. 

The  results  of  an  experimental  study  of  the  temperature 
and  strain-  rate  dependence  of  rjn  for  Cu-  Zn  alloys  are 

described  and  interpreted  in  terms  of  Seeger's  theoreti¬ 
cal  analysts  of  r^.  The  values  of  Uie  stacking- fault 

energy,  y ,  derived  tn  this  way  are  compared  with  the 
estimates  of  y  for  the  same  alloys  obtained  directly  from 
electron  microscope  observations  of  dislocation  nodes. 
The  two  sets  of  values  are  found  to  disagree,  Sind  the 
nature  of  the  discrepancy  Is  such  as  to  throw  serious 
doubts  on  the  applicability  of  the  Seeger  analysis  to 
Cu- based  alloys  with  e/a  ->  1-10.  The  lower  limits  of 
v  for  pure  Cu  and  Ag,  from  electron  microscope  data, 

2  2 

are  -  60  ergs  'em  and  -  20  ergs '  cm  ;  the  values  of  v 

2 

deduced  from  Seeger's  analysts  are  -  170  ergs,  cm 

and  -  30  ergs/cm*,  respectively.  The  lower  limit  of  y 
for  Cu  Is  Inconsistent  with  the  previously  accepted  figure 
based  on  the  assumption  that  v  is  twice  the  twin  boundary 
energy,  and  this  assumption  is  now  held  to  be  invalid. 
Seeger's  model  of  cross-slip  at  Lomer-Cottrell  barriers 
is  examined  critically,  and  found  to  be  Incompatible  with 
the  observations  tn  Cu  and  A1  that  screws  are  held  up 
preferentially.  It  is  proposed  that  screws  are  stopped 
by  becoming  heavily  jogged  in  the  dense  tangles  observed 
by  transmission  microscopy,  and  that  cross- slip  occurs 
at  these  tangles  by  processes  controlled  by  jogs.  (Con¬ 
tractor's  abstract) 
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Cambridge  II.  Cavendish  ,'ab.  (CL  Brit.). 

THE  ALUMINUM-  RHENTJM  AND  ALUM1NUM- 


Camb ridge  U.  Cavendish  Lab.  (Gt.  Brit. ). 

THE  ELECTRON  DISTRIBUTION  IN  CHROMIUM,  by  M. 
J.  Cooper.  [1962]  [6]p.  Incl.  tables,  refs.  (APOSR- 
J43)  (AF  EOAR-61-24)  AD  297113  Unclassified 

Also  published  in  Philos.  Ma*r.  ,  v.  7  :  3059-2064,  Dec. 

T5827 

X-ray  Intensity  measurements  for  Cr  powder,  AgKh 
radiation,  were  placed  on  an  absolute  scale  by  direct 
measurement  of  the  power  in  the  incident  beam  Effects 
due  to  preferred  orientation,  surface  roughness  and 
extinction  were  shown  to  be  negligible  and  measurements 
using  Culta  radiation  confirmed  the  absence  of  effects 
which  vary  with  wavelength.  The  experimental  scatter¬ 
ing  factors  determined  from  the  Intensity  measurements 
were  found  to  agree  with  the  theoretical  values  for  the 
ground- state  free  atom  on  a  relative  scale,  but  to  be 
about  5%  lower  on  an  absolute  scale.  This  Is  similar 
to  the  i%  difference  reported  by  Batierman,  Cbtpman 
and  DeMarco  for  measurements  on  Fe,  Cu  and  Al,  and 
comparison  of  measurements  from  a  sample  of  this  Cu 
with  those  from  Cr  confirmed  the  agreement  of  the 
absolute  scales.  (Contractor's  abstract) 


482 

Cambridge  U.  Cavendish  Lab.  (Gt.  Brit. )., 

THE  STRUCTURE  OF  THE  cr- PHASE  CojMOj,  by  J.  B. 

Forsyth  and  L.  M.  D'Alte  Da  Vetga.  [1962]  [4]p.  incl. 
diagrs.  tables,  refs.  (APOSR-J741)  (AF  BOAR-61-24) 
AD  413642  Unclassified 

Also  published  tn  Acta  CrysL ,  v.  16:  509-512,  June  10, 

I585T  - 

The  o-phase  structure  of  COjMOg  has  been  confirmed  by 

single- crystal  measurements.  The  structure  has  been 
refined  and  the  Interatomic  distances  compared  with 
thos  <  tn  CcnjMOg  and  3  other  e-pbases.  The  distribution 

of  atoraB  tn  the  available  sites  has  been  determined: 
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cobalt  occupies  the  12- fold,  molybdenum  the  15-fold, 
and  a  mixture  of  Co  and  Mo  the  14-fold  coordinated 
positions.  (Contractor's  abstract) 
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Cambridge  XJ.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit.).. 

ANOMALOUS  SINGULARITIES  IN  PHYSICAL  REGIONS, 
byP  V.  Landshoff.  (1982]  [2]p.  (AFOSR-J221) 

(AF  EOAR-63-79)  AD  400440  Unclassified 

Also  published  In  Phys.  Ltrs. ,  v.  3: 116-117,  Dec.  15, 

T5S57 

An  explicit  example  Is  given  of  a  singularity  for  a  pro¬ 
duction  process,  using  perturbation  theory.  It  Is  argued, 
however,  that  these  singularities  cannot  occur  in  scatter¬ 
ing  processes. 


46' 

Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit.). 

FINAL-  1TATE  INTERACTIONS  IN  THE  ELECTRO- 
DISINTEGRATION  OF  DEUTERIUM,  by  J.  Nuttall  and 
M.  L.  Whlppman.  [1982]  [7]p.  tncl.  diagrs.  tables,  refs. 
(AFOSR-64-0369)  (A F  EOAR-63-79)  AD  434524 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  130:2495-2501, 

JuSHT,  1563. 

The  cross-section  for  the  Inelasttc-deuteron  scattering 
process  Is  calculated  using  a  semtrelatl viatic  approxima¬ 
tion.  The  final- state  interaction  between  the  outgoing 
nucleons  is  eat1  mated  using  approximate  wave  functions 
derived  from  the  Gammel- Thaler  potential.  The  re- 
scattering  correction  ts  found  to  lead  to  a  decicase  In 
the  peak  value  of  the  cross  section,  varying  from  about 

-5i  at  an  electron  momentum  transfer  of  I.4F"J  to  about 
-2%  at  a  momentum  transfer  of  4F”  .  Various  relativ¬ 
istic  corrections  are  considered,  and  an  ambiguity  tn  the 
normalization  of  the  semlrelativtatie  wave  functions  is 
discussed.  Finally,  the  neutron  form  factors  are  re 
determined. 


Cambridge  U.  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

ON  THE  ANALYTIC  CONTINUATION  OF  THE  SCATTER¬ 
ING  AMPLITUDE  THROUGH  A  THREE- PARTICLE  CUT, 
by  D.  I.  Olive  [1962]  [19jp.  tncl.  diagrs.  refs. 
(AFOSR-64-C378)  (AF  EOAR-63-79)  AD  434535 

Unclassified 

Also  published  In  Nuovo  Ctmento,  Series  X,  v.  28: 
1318-1336,  June  16,  1963. 

The  scattering  amplitude  ts  analyzed  ento  the  sheet 


reached  by  encircling  the  lowest  3-particle  singularity  In 
an  anticlockwise  direction  by  using  generalized  normal 
threshold  discontinuity  formulae  derived  from  uni  tartly. 
The  Integral  equation  ts  not  Fredholm  because  of  the 
connectedness  structure  of  the  3- particle  amplitude  but 
this  difficulty  Is  overcome  by  a  manipulation  which  intro¬ 
duces  extra  Integrations  in  which  complex  normal  thresh¬ 
olds  may  octur.  If  there  is  a  2- particle  state  2'  with  a 
particle  In  common  with  the  S-partiele  state,  then  the 
normal  threshold  corresponding  to  the  state  2',  which 
vanishes  on  this  particular  3-particle  sheet,  ts  verified. 
Three-particle  sheets  reached  by  different  routes  arc 
also  considered. 
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Cambridge  U.  -  Dept,  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt.  Brit. ). 

UNTTARTTY  AND  THE  EVALUATION  OF  DISCONTINU¬ 
ITIES.  n,  by  D.  I.  Olive.  [1962]  [10]p.  lncl.  refs. 
(APOSR-64-0379)  (AF  BOAR-63-79)  AD  434534 

Unclassified 

Also  published  In  Nuovo  Ctmento.  Series  X.  v.  29:  326- 
335,  July  16,  1963. 

Hie  discontinuity  across  the  cut  rue  to  the  normal 
threshold  N  In  the  scattering  amplitude  Is  found  to  be  a 
modification  of  the  term  tn  uctarity  involving  the  state 
N.  The  result  shows  that  it  Is  easiest  to  continue  onto 
the  unphyslcal  sheet  reached  by  encircling  the  normal 
threshold  tn  an  anticlockwise  direction  and  enables 
unltarity  to  be  replaced  by  a  system  of  simpler  equa¬ 
tions.  The  ref  ult  is  understood  in  perturbation  theory 
and  ts  presented  'n  terms  of  a  specially  introduced  path 
notation  for  unphysical  sheets.  Although  the  argument 
Is  mainly  restricted  to  2-particle  thresholds,  it  permits 
the  analytic  continuation  round  the  lowest  3-pa, ’tide  cut. 
The  difficulties  tn  extending  the  analysts  to  multtptrttcle 
processes  are  reviewed.  (Contractor's  abstract. 
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C  imbrldge  V.  Dep*.  of  Applied  Mathematics  and 
Theoretical  Physics  (Gt  Brit.). 

HIGH- ENERGY  BEHAVIOR  IN  PERTURBATION 
THEORY,  by  J.  C.  Polkinghorne.  [19621  [4)p.  lncl. 
diagrs.  (A POSR- 64-0528)  (AF  ElOAR-63-79) 

AD  <36360  Unclassified 

Also  publish  in  Jour.  Math.  Phvs. ,  v.  4:  503-506, 
*pi~T§S3: "  — 

The  dominant-high  energy  behavior  of  a  wide  class  of 
Feynman  diagrims  is  Investigated.  When  the  leading 
contributions  i  re  summed,  they  are  shown  to  give  a 
beharior  consii  ,ent  with  the  Regge-pole  hypothesis. 
Series  expansions  for  the  trajectory  and  residue  of  the 
dominant  Regge  pole  are  obtained  In  this  approximation, 
(Contractor's  abstract) 
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Cambridge  U.:  Dept,  o t  Zoology  (Gt  Brit.). 

STUDY  OF  THE  DEVELOPMENT  AND  INTEGRATION 
OF  NEST- BUILDING  SKILLS  IN  CANAI3ES.  THE 
EFFECT  OF  ABLATION  OF  THE  TO  REBRAIN  ON 
AVIAN  BEHAVIOUR.  CURIOSITY  AND  FEAR  RE¬ 
SPONSES  TO  STRANGE  STIMULI,  by  R.  A.  Hlnde. 

{Final  repL]  1962  i'7jfi.  incl.  ref*.  (AFOSR-2504) 

(AF  61(052.97)  AD*  2S0104  Unclassified 

The  development  and  Integration  of  nest- building  skills 
In  cana  i  is  was  studied  by  manipulation  of  environmental 
stimuli  and  control  of  the  hormonal  state.  Special  atten¬ 
tion  was  given  to  the  short-term  am1  long-term  aspects 
of  interaction  between  environmental  and  internal  fac¬ 
tors.  The  effects  of  forebrain  ablations  on  discrimina¬ 
tion  learning  and  general  activity  in  pigeons  and  on  the 
reproductive  development  of  canaries  were  studied.  The 
nature  of  approach-avoidance  conflict  is  now  being 
sto<B  ed. 


489 

Cambridge  U.  [Dept,  of  Zooiogy]  (Gt.  Brit.-. 

ROLES  OF  THE  MALE  AND  THE  NEST-CUP  IN  CON 
TROLLING  THE  REPRODUCTION  OF  FEMALE  CA¬ 
NARIES.  byR.  P.  Warren  and  R.  A.  Hlnde.  {196i;{4j>. 
Incl.  dtagr.  refs.  [AF  61{052>97j  Unclassified 

Published  in  Animal  Behav. .  v.  9:  64-67,  Jan. -Apr. 

resr - 

The  Influence  of  the  male  and  of  nesting  faculties  on  the 
progress  of  the  reproductive  eyrie  of  female  canaries 
in  spring  was  assessed.  Stimuli  from  the  male  may  In¬ 
fluence  the  start  of  def  atheriration  and  certainly  In¬ 
fluence  the  occurrence  of  nest- building  In  the  female. 
Stimuli  from  the  nest  Influence  defealhertzation  and 
egg- laying. 


490 

Cambridge  U.-  [Dept,  of  Zoology]  (GL  Bril.). 

TEMPORAL  RELATIONS  OF  BROOD  PATCH  DEVELOP¬ 
MENT  IN  DEOMESTT  GATED  CANARIES.  byR.  A  Hlnde. 
[1361:  j9io.  Incl.  Ulus,  dlagrs.  refs.  (AF  61(052)37) 

AD  6320S1  Unclassified 

Published  in  Ibis,  v.  104:  90-97,  Jan.  1962. 

An  attempt  has  been  made  to  trace  the  temporal  course 
oi  brt-od  patch  development  in  some  detail,  and  to  assess 
Us  relabonshlp  with  the  changes  In  reproductive  be¬ 
havior  vrhlrh  occur  as  the  breeding  cycle  progresses. 

The  ler^joral  relations  between  the  loss  of  feathers, 
vascular*  ration,  nest- building,  egg- laying  and  Incubation 
Indicate  the  extent  to  which  these  afferent  aspects  of 
reproductive  development  share  causal  factors.  In  order 
Hat  such  temporal  correlations  should  be  meaningful, 
it  was  necessary  that  they  should  be  based  on  birds  show¬ 
ing  a  reasonable  variability  In  their  reproductive  cycles. 
This  was  ensured  by  providing  sub- optimal  breeding 


conditions:  If  ranartc  -i  are  not  allowed  to  build  nests, 
many  of  the  females  undergo  a  protracted  reproductive 
development,  and  many  of  the  clutches  laid  are  net 
incubated.  (Cc. no-actor's  abstract) 


431 

Cambridge  U.  Psychological  Lab.  (Gt.  Brit.  i. 

EFFECTS  OF  FRONTAL  CORTEX  LESIONS  ON 
OBJECT  DISCRIMINATION  LEARNING  BY  MONKEYS, 
byJ,  Oxburv  a  id  L  W’eiskrantz.  [1962]  [2]p.  IncL 
dlagrs.  table  (APOSR-3321)  (AF  61(052)185! 

AD  632629  Unclassified 

Also  published  In  Nature,  v.  195:  310-311,  July  21. 

BS  - 

The  domination  of  stimulus  preference  factors  in  the 
performances  of  monkeys  with  frontal  lesions  was  tested 
In  a  modified  version  of  the  Wisconsin  general  testing 
apparatus.  The  test  was  designed  specifically  to  provide 
data  in  a  form  amenable  to  mathematical  analysis  of  the 
frequency  with  which  various  strategies  were  adopted. 
There  appears  tc  be  a  discrepancy  between  the  results 
presented  here  and  previous  data  which  Indicated  that 
frontal  monkeys  are  Impaired  on  object  discrimination 
problems.  Reasons  argued  In  explanation  Include  a 
recently  proposed  hypothesis  that  f rental  lesions  may 
result  in  an  inability  to  maintain  selective  attention. 


492 

Cambridge  U.  Psychological  Lab.  (G*.  Brtt.1- 

VTSUAL  FIELD  DE FECIT  MONKEYS,  by  A.  Cowey. 
[1962]  [ljp.  (APO.-P.-3522)  (AF  61(052)185) 

Unclassified 

Also  published  In  Nature,  v.  193:  302,  Jan.  20,  1962. 

The  visual  fields  of  rhesus  monkeys  have  been  studied 
perlmetricaUy  before  an)  after  removal  of  parts  of  the 
striate  cortex.  Four  rhesus  monkeys  were  tested 
several  months:  3  had  the  macular  projection  area  re¬ 
moved  bilaterally  and  the  4th  an  entire  occipital  lobe 
removed.  Visual  field  defects  of  expected  size,  shapes 
and  position  were  produced  but  the  animal's  ability  to 
respond  to  a  flash  of  light  was  not  abolished.  It  Is  con¬ 
cluded  that  up  to  half  the  striate  cortex  may  be  removed 
in  the  monkey  without  producing  a  region  of  total  blind¬ 
ness  in  the  visual  field.  The  monkey  may  therefore  be 
very  different  from  man  in  this  respect;  the  explanation 
for  the  residual  vision  is  far  from  clear.  Further  elec- 
tropbyslologlcai  and  behavioral  experiments  are  In 
progress  In  an  effort  to  resolve  this  problem. 
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Cambridge  U.  Psychological  Lab.  (Gl  Brit. '. 

EFFECTS  OF  STIMULATION  ON  FRONTAL  CORTEX 
AND  HIPPOCAMPUS  ON  BEHAVIOUR  IN  THE  MONKEY, 
by  L.  WeLikrantz,  Lj.  MlhaHovfc,  and  C.  G.  Gross 
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‘1962j|19jp.  lt,T.  Hitts,  dUgrs,  refs,  (AFQSR-4180) 

:  AF  61(052)185)  AD  632630  Unclassified 

Also  published  In  Brain,  v.  85:  487-504,  1962. 

The  effects  of  stimulation  cf  various  regions  at  intensities 
b«!ow  the  threshold  for  overt  motor  responses,  was 
studied  on  a  variety  of  behavioral  tasks,  with  the  follow¬ 
ing  results:  (1;  A  reversible  deficit  in  delayed  alternation 
was  obtained  by  bilateral  stimulation  in  ttc  region  of 
sulcus  principalis.  During  stimulation,  performance 
approached  chance  levels;  42}  Unilateral  stimulation  in 
the  region  of  sulcus  principalis  produced  a  significant 
and  reversible  deficit  in  delayed  alternation,  although 
the  decrement  was  not  as  greast  as  that  produced  by 
bilateral  stimulation:  {3}  Ho  such  deficit  was  obtained 
from  stimulation  of  regions  near  sulcus  arcuatus:  (4)  No 
effect  of  frontal  stimulation  on  auditory  discrimination 
performance  could  be  found:  :  j]  Hippocampal  stimulation 
had  a  slight  effect  on  both  delayed  alternation  and  auditory 
discrimination;  and  ( 6)  Unilateral  or  bilateral  stimula¬ 
tion  near  sulcus  principalis  produced  a  decrement  in 
the  speed  with  which  object  discrimination  tasks  were 
solved.  No  such  decrement  was  obtained  for  the  more 
iifSeait  2- dimensional  patters  discrimination  problems. 

Contractor's  abstract} 
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Cambridge  Psychological  lab.  ;Gt.  Brit.  . 

EVIDENCE  FOR  DISSOCIATION  OF  IMPAIRMENT  ON 
AUDITORY  DISCRIMINATION  AND  DELAYED  RE¬ 
SPONSE  FOLLOWING  LATERAL  FRONTAL  LESIONS 
IN  MONKEYS,  by  C.  G.  Cross  and  L.  Wetskiaatz. 

IS62  '24'p.  ;nci,  dtagrs.  tables,  refs.  (AI  61(052)- 
i?5  AD  632631  Unclassified 

Published  in  Exper.  Neurol.,  v.  5:  453-476.  June  1962. 

Impairments  on  both  delayed- response  and  auditory- 
discrimination  tasks  have  been  reported  to  follow  lateral 
frontal  cortical  lesions  In  monkeys.  The  present  study 
is  primarily  concerned  with  tbi  relationship  of  these  2 
deficits.  Three  monkeys  received  ablations  of  sulcus 
principalis:  3  received  ablations  of  lateral  frontal  cortex 
excluding  sulcus  principalis.  Acquisition  and  retention 
of  aucEtory-ifiscrtminaiion,  deiaved-  response,  and 
visual-  discrimination  tasxs  by  the  2  groigis  were  com¬ 
pared.  Sulcus  principalis  lesions  produced  greater  im¬ 
pairment  on  the  delayed- response  tasks.  The  lesions 
sparing  sulcus  principalis  produced  greater  impairment 
on  the  auditory-  discrimination  tasks.  The  performance 
of  the  groups  did  not  differ  or.  She  visual- disc  limitation 
tasks.  These  results  suggest  that  the  delayed-  response 
defiat  and  the  deficit  in  auditory  discrimination  that 
follow  large  frontal  lesions  may  be  Associated  by  smaller 
frontal  lesions.  The  results  confirm  that  the  focus  for 
impairment  on  tests  of  the  delayed- response  type  is  in 
the  region  of  sulcus  principalis.  The  experimental  data 
do  not  indicate  the  focus  (if  any)  for  the  auditory- dis¬ 
crimination  deficit,  nor  do  they  permit  the  deflntdon  of 
the  nature  of  this  deficit.  {Contractor's  abstract) 
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Cambridge  U.  Psychological  Lab.  (CL  Brit. ). 

VISUAL  ILLUSIONS  IN  SPACE,  by  R  Gregory.  [1962] 
[4b.  incl.  Ulus,  diagre.  (AFOSR-J595  [AF  BOAR- 61- 
13]  AD  40G095  Unclassified 

Also  published  in  New  Scientist,  v.  15:  446-449. 

Aui  iff. 

Some  of  the  environmental  conditions  expected  in  space 
are  simulated  in  the  laboratOi  7  to  test  Iheir  effect  on 
the  visual  perception  of  man.  Investigations  are  con¬ 
ducted  on  perceptually  reversed  lattice  figures  during 
movement,  object  ambiguity,  effects  of  oblique  lighting, 
and  reversals  in  depth.  Results  suggest  if  manned 
space  operations  will  be  subject  to  Inconvenience  and 
error  arising  from  visual  illusions.  With  all  Its  Hmtta- 
fibiis.  the  perceptual  system  of  man  appears  to  be  far 
more  efficient  at  identifying  objects  against  a  confused 
background  than  any  Instruments  yet  developed. 
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Cambridge  U.  Sub-  Dept,  of  Veterinary  Anatomy 
:Gt.  Brit.'. 

UNIT  ACTTV’TY  IN  THE  HYPOTHALAMUS  AND  THE 
SYMPATHETIC  RESPONSE  TO  HYPOXIA  AND  HYPER¬ 
CAPNIA,  by  B.  A.  Cross  and  I.  A.  Sliver.  [1962] 

,19sp.  inc;.  illus.  refs.  (AF03R-4839)  i Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61:0521301  and  Public  Health  Service)  AD  416S1S 

Unclassified 

Also  published  U  Exper.  NeuroL .  v.  7:  373-353.  May 
1963 

The  activity  ;f  232  neurons  in  the  hypothalamus  and 
other  fnrebrain  regions  was  recorded  with  sterectaxi rally 
oriented  steel  nr  croelectrodes  in  rabbits  under  Hght 
urethane  anesthesia,  inhalation  of  Nj  cr  NjO  for  10  to 
3£  sec  reduced  brain  oxygen  tension  fey  30  to  90l  and 
accelerated  the  firing  rate  of  27 >  of  neurons  tested. 
Slowing  to  hypoxia  occurred  tn  36c.  inhalation  of  80% 
(X>2  and  20?  Oj  for  ’  to  15  sec  elevated  brain  oxygen 

tension  and  90?  of  fit-  neurons  tested  gave  a  response 
to  fins  stimulus.  In  -he  hypothalamus,  31  to  46  neurons 
were  accelerated  by  hypercapnia.  A  high  proportion 
of  tested  neurons  in  the  posterior  and  lateral  areas  of 
the  hypothalamus  were  excited  by  hypoxia,  hypercapnia 
and  pain  cr  auditory  stimuli.  In  addition  to  the  effects 
on  neuron  firing,  hypoxia  and  hypercapnia  prodieed  a 
rise  In  arterial  pressure,  bradycardia  and  an  activation 
of  the  eiectrocorti  cogram  Similar  changes  were 
elicited  by  electrical  stimulation  cl  the  sympathetic  zone 
of  the  hypothalamus.  It  is  suggested  that  the  cerebro¬ 
vascular  supply  may  be  regulated  tn  part  by  sympathetic 
neurons  tn  the  hypothalamus  responsive  to  hypoxia  or 
hypercapnia.  (Contractor's  abstract) 


111  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Cambridge  U.  Sub-Dept.  of  Veterinary  Anatomy 
(Gt  Brit.). 

UNIT  ACTIVITY  IN  THE  HYPOTHALAMUS  OF  THE 
CYCLIC  FEMALE  RAT;  EFFECT  OF  GENITAL 
STIMULI  AND  PROGESTERONE,  by  C.  A.  Barraclough 
and  B.  A.  Cross.  [1952]  [21  Jp.  tncl.  Ulus,  diagrs. 
tables,  refs.  (APQSR-J553)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  61(352)301 
and  Public  Health  Service)  AD  415325  Unclassified 

Also  published  in  Jour.  Endocrinol.,  v.  26-339-359, 

June  1961 

Unit  activity  in  the  hypothalamus  and  other  diencephalic 
regions  was  recorded  with  stereotaxically  oriented  steel 
microelectrodes  in  adult  female  rats  under  light  urethane 
anesthesia.  Spontaneous  firing  rates  of  neurones  varied 
from  e  1  10  sec  to  50  sec.  but  the  majority  fired  at 
1-10  sec.  Some  variations  in  the  pattern  of  firing  are 
described.  Acceleration  of  firing  rate  was  most  readily 
induced  by  pain  stimuli  (64  %  of  neurones)  and  then  by  cold 
(60%),  probing  the  cervix  (47%).  smell  (20%).  light  (5%) 
and  noise  (3%)  tn  that  order.  A  minority  of  neurones  we-e 
Inhibited  by  the  stimuli.  Many  neurones  responded  tv 
several  different  stimuli,  most  commonly  bv  accei  'raring 
to  cervical  probing,  cold  and  pain.  Inhibitory  convert  «cr 
was  also  observed,  e.  g. .  blockade  of  the  response  to 
ce’-vtcal  probing  by  an  olfactory  stimulus,  and  inhibition 
by  cervical  probing  of  the  response  to  cold  or  pain.  The 
proportion  of  neurones  excited  by  smell  In  prooestrous 
rats  was  more  than  double  that  In  oeslrous  or  dioestrous 
rats.  Oestrous  rats  had  relatively  more  neurones  which 
were  unresponsive  or  inhibited  by  the  test  stimuli..  Slow 
Intravenous  injection  of  40G  u  g. progesterone  induced  a 
selective  depression  of  the  respond*-  of  lateral  hypo¬ 
thalamic  neurones  to  cervtca.  probing.  The  effect  was 
maximal  at  about  33  min  and  fuL  recovery  occurred  in 
1  hr.  The  possible  siptifica  <ce  of  these  observations 
is  discussed  with  particular  reference  to  the  neural 
control  of  luteotrophin  secretion. 


response  t  >  the  various  stimuli  rev*  computed.  Results 
indicate  ti-at  the  cervix  was  the  .ac-.t  sensitive  site  and 
with  few  exceptions  neurones  responding  to  geniuti  stim¬ 
uli  were  also  affected  by  one  or  mom  other  sensory 
modalities.  Some  Interactions  n_-:ed  were:  one  stimuli 
suppressing  the  response  io  ano'ber,  and  a  gradual  loss 
of  response  to  cervix  stimulation  produced  by  the  slow 
intravenous  injection  of  progesterone  in  propylene  glycol. 
Control  injections  of  propylene  glycol  were  without 
effect. 
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Carnegie  Inst,  of  Tech.  (Dept,  of  Mathematics] 

Pittsburgh.  Pa. 

BOUNDS  FOR  THE  SOLUTIONS  OF  A  CLASS  OF  NON¬ 
UNEAR  PARTIAL  DIFFERENTIAL  EQUATIONS,  bv 
L\  Nehari.  jl962]  ]8jp  (AFOSR-3342)  [AF  49(638)227} 
AD  447673  Unclassified 

Also  published  in  Proe.  Amer.  Math.  Soc. ,  v.  14:  829- 
836.  Oct.  :«sr 

Let  u  be  a  solution  of  Au  *  flu;  in  a  sphere  S: 

2  2  2 

x.  ....  -  x  --  r  .  The  author  obtains  bounds  lor  u 
1  n 

at  an  arbitrary  point  of  S  for  certain  classes  of  functions 
f.  An  interesting  special  case  of  his  results  is  the  fol¬ 
lowing  upper  bound  for  irfOl:  if  log  fit!  is  nondecreasing 

and  convex  for  all  t,  then  '  dt  til)  *  r^  4n_  (Math. 
Rev.  abstract)  *  ufo) 
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Carnegie  Ins  .  of  Tech.  [Dept,  of  Mathematics] 

Pittsburgh,  Pa. 

ON  AN  INEQUALITY  OF  LYAPUNOV,  bv  Z.  Smart . 
11962!  |6jp.  (AFOSR-3343)  (AF  49(638)227} 

AD  414029  Unclassified 


496 

Cambridge  U.  Sub-Dept.  of  Vetertnarv  Anatomy 
(Gt.  BriU. 

NERVOUS  AND  HORMONAL  INFLUENCES  ON  THE 
RESPONSE  OF  SINGLE  HYPOTHALAMIC  NEURONES 
TO  GENITAL  STIMULATION  IN  THE  RAT  (Abstract),  by 
C.  A.  Barraclough  and  B.  A.  Cross.  =1962]  jlj>. 
jAF  61(052)301!  Unclassified 

Presented  at  annual  Coaf.  of  the  Society  for  the  Study 
of  Fertility.  London  (Gt.  Brit.  ..  June  27-30.  1S62. 

Published  in  Jour.  Rep  rod.  Fe  til.,  v.  4:  213,  Oct. 


Microelectrodes  were  placed  is  the  lateral  hypothalamic 
area,  and  impulse  activity  in  induithal  neurones  to 
genital  and  sensory  stimuli  were  displayed  on  an  oscil¬ 
loscope  and  simultaneously  recorded  with  commentary 
on  tape.  The  amplitude,  waveform,  and  firing  frequency 
of  306  neurones  were  examined  and  the  percentage 


Also  published  in  Studies  in  Mathematical  Analysis  and 
Related  Topics,  ed.  bv  G.  SxegO.  C.  Loewner  and 
others.  Stanford  U.  Press,  1962,  p.  256-261. 

Using  the  methods  of  study  of  positive  matrices,  the 
following  result  is  derived.  Let  a^xi  Cl.  k  =  1,  . . . ,  n) 

be  continuous  functions  of  x  In  the  interval  a  *  x  »  b.  and 
set  Ajk  -  'a^ixi  dx.  If  the  system  of  differential 
equations  y[(x)  =  Z  ”  }  a^xjy fc{x)  (1  =1.  ....  n)  has 

a  solution  :v,(x! . v_(x):  such  that  every  function 

Vj(x)  has  a  zero  in  [a.bj  (but  does  not  vanish  there 

identically),  then  one  of  the  roots  of  the  equation 
del  Aj^->.  '  0  is  larger  than  unity.  This  result  is 

then  us-  d  to  derive,  besides  another,  the  following 
important  theorem.  Let  Pjfx)  be  real  and  continuous  in 

a  *  x  *  b.  if  the  (fifferential  equation  y*n!  -  pn(x)y,n‘1’i  - 
...  -  p.iXjy  -  0  has  a  non- trivial  solution  via)  that  has 
n  zeros  In  ]ib',  thenS^  2k(b-a!n~k  's^p^OO-dx  > 
n-1 

2  .  This  result  is  the  analogue  of  Lyapunov's 


-  112 


AIR  TORCE  SCIENTIFIC  RESEARCH 


well- known  result  for  the  second- oi  iter  equaiior.  y  - 
bCv  y  -  C.  that  if  pix)  is  continuous  '.r  ja,  bi  and  there  l» 
a  solution  j<x)  ‘hat  vanishes  a!  2  points  of  !a,  ol.  then 

„  b  , 

»!x!  satisfies  the  inequality  ,Y>— a)  Ja  pi*!  d*  4, 

(Mat!-  Rev.  abstract! 


Carncvie  Inst,  of  Tech.  Dept,  of  Psychology.-  Pittsburgh, 

Pa 

THE  EFTbCTOF  SYSTEMATIC  AND  NONSYSTEVATIC 
PRESENTATION  Of  STIMULI  ON  PERIPHERAL  VISUAL 
ACUITY,  b?  H.  W.  Kam,  L.  VF.  Gregg,  and  G.  F.  Pits. 
;19€2j  [Tip.  incl.  diagrs.  table,  (AFOSR-2549)  -AF  <9- 
<636)770)  Unclassified 

Also  published  in  Jour,  Psychol.,  v.  53:  491-497.  Apr. 

1962. 

The  present  investigation  is  one  of  a  series  of  studies 
concerned  with  the  role  of  experiential  variables  on  the 
perceptual  response.  Viewing  the  acidly  response  as 
a  perceptual  phenomenon,  the  present  experiment  was 
designed  to  determine  the  effect  of  specific  perceptual 
cue  oa  acuity  measures  in  the  peripheral  retina.  The 
critical  feature  of  the  experiment  was  the  systematic 
and  ronsystemaric  presentation  of  acuity  targets  at 
varym;  exposure  times.  Differences  obtained  on  sys¬ 
tematic  vs  noesystematic  modes  of  presentation  would 
indicate  the  presence  of  a  specif! c  experiential  factor 
contributing  to  the  perceptual  act.  The  main  conclusion 
drawn  for  these  experiments  is  that,  when  called  upon  to 
make  a  >1  vital  acuity  response,  S  will  resort  to  behaviors 
which  experience  has  shown  will  yield  a  maximum  reso¬ 
lution  of  visual  detail.  Thus,  the  superior  resolving 
power  of  the  central  over  the  peripheral  retina  causes 
S  to  view  peripheral  stimuli  centrally,  and  prior  knowl¬ 
edge  of  stimulus  loci  facilitates  the  perceptual  act. 
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Carnegie  Inst,  of  Tech.  (Dept,  of  Psychology;  Pittsburgh, 
Pa. 

PERCEPTUAL  RESPONSE  AS  A  FUNCTION  OF  THE 
SEQUENTIAL  PROPERTIES  OF  MULTIPLE  VISUAL 
STIMULI,  by  L.  W.  Gregg  and  H.  W.  Kara.  [1962/ 

,7>.  incl.  tfiagrs.  tables.  (AP03R-2913)  {AF  49<638>- 
770i  AD  414297  Unclassified 

Also  p  ublished  In  Jour.  Exper,  Psychol.,  v,  65:  124- 
130.  Feb.  1963. 

Circles  located  at  the  poir  13  of  a  triangle  were  differ¬ 
entially  leaded  with  runs  of  dots  and  no  dots  averaging 
2.  4.  and  8  ir  length.  DiSerent  combinations  of  loading 
and  location  were  tachistascopicaliy  presented  io  3  ex¬ 
perimental  groups  with  a  c  jntroi  group  receiving  random 
dot  and  no -dot  combinations  at  all  locations.  Experi¬ 
mental  groups  performed  significantly  better  in  terms 
of  error  reduction  than  did  the  control  r  roup.  However, 
variance  analysis  failed  to  show  an  effect  of  run  length, 
per  se.  Despite  the  statistical  res  ults,  an  effect  of  run 
length  is  suggested  by  an  analysis  in  which  straight  lines 
were  fitted  to  the  data  by  the  method  of  least  squares. 


Carnegie  Inst,  of  Tech.  Metalr  Research  Lab. , 

Pittsburgh,  Pa, 

FART  !.  raCLEA'ION  AND  GROWTH  IN  Cl. "POSITION 
OF  METALS  FROM  VAPOR  AND  OXIDATION  OF 
ALLOYS.  PARTn.  THE  THERMODYNAMIC  PROPER¬ 
TIES  OF  SOLID  GOLD-  NICKEL  ALLOYS  AT  775-935  "C. 
by  R.  D.  Cretz.  G  if.  Pound  and  others.  Final  rept. 
June  30,  1962  ;3?]p.  incl.  diagrs  suiles,  refs. 
.AFO5R-3007)  (AF  18(600)1572!  AD  278068 

Unclassified 

Part  I.  The  dn.e  required  to  build  up  a  critical  con¬ 
centration  of  adsnrbed  Ag  on  a  tungsten  substrate  has 
beer,  measured  for  s*veral  lmpingent  flexes.  The  fol¬ 
lowing  conclusions  have  been  made  from  observations: 
fl)  Ag  increases  or  decreases  the  work  function  oi  the 
substrate  depending  on  which  area  of  the  substrate  is 
observed,  (2}  Wo rk  function  changes  due  to  adsorption 
are  the  same  for  all  lmpingent  fluxes  used,  but  occur 
either  sooner  or  later  depending  on  whether  the  flux  is 
large  or  small:  (3!  Ag  diffuses  to  the  side  of  the  sub¬ 
strate  which  is  not  in  the  direct  path  of  the  lmpingent 
beam:  !4)  The  initial  site  at  which  nucleation  occurs  is 
approximately  the  (310)  plane  of  the  substrate;  (5)  The 
apparent  critical  concentration  of  adsorbate  required 
to  produce  nucleation  decreases  with  increasing  imping- 

ent  flux,  tending  to  an  asymptotic  value  of  1 . 5  x  10 

atoms  cm2  sec;  and  (6)  The  true  critical  concentration 
required  to  produce  nucleation  Is  the  same  ior  all  fluxes 
14  2 

and  is  1.5x10  atoms  cm  sec.  Part  II.  Emf  meas¬ 
urements  have  beer,  made  on  10  Au-Ni  alloys  at  tempera 
lures  775",  825  ,  900",  and  935  C.  The  derived  activi¬ 
ties  of  both  N1  and  Au  show  large  positive  deviations  for 
Raoul t  s  law.  The  enthalpies  of  mixing  are  positive, 
and  both  the  free  energy  and  entropy  of  mixing  are 
positively  in  excess  of  the  ideal  values  at  all  composi¬ 
tions.  These  results  are  consisted  with  the  miscibility 
gap  in  the  system  and  are  qualitatively  interpreted  in 
terms  of  the  large  size  difference  and  electronic  inter¬ 
actions  between  Au  and  M  Tabulated  values  of  the 
activities,  free  energies,  entropies,  and  enthalpies  of 
mixing  are  given  in  the  appendix.  (Contractor’s  abstract, 
modified) 
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Carnegie  Inst,  of  Tech.  /Metals  Research  Lab. ! 

Pittsburgh,  Pa. 

NUCLEATION  IN  THE  SOLIDIFICATION  OF  METALS, 
by  G.  M.  Pound.  ;1957j  II9jp.  incl.  dlagrs.  table, 
refs.  iAFOSR-3591)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1572, 
Office  of  Nava!  Research,  art*  United  £1.7.  nee  ring 
Foundation)  ■Jnclassifsec" 

Also  published  in  Seminar  on  Liquid  Metals  and 
Solidification.  Chicago,  111.  (Nov.  2-8,  1S<57),  Cteve.gPd, 
Amer.  Ft-  jr  Metals,  *958.  p. 

For  abstract  see  item  z.  CAR. 08:007,  Vt’.  II- 
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Carnegie  lose  of  Tf  eh  Metals  Research  l^b 
Pittsburgh,  Pa. 

THERMAL  ETCH  PITS  AT  DISLOCATIONS  IN 
LITHIUM  FLUORIDE,  by  T.  Ejima,  3.  P.  Birth.  and 
W.  H.  Robinson.  SepL  19,  1962  ;12]p.  tAFOSR-953- 
(Also  bound  with  Its  AFCSH-3994;  AD  280S»i  f  AF  *9- 
(638)5515  frrUssifled 

A  study  of  the  thermal  etching  A  lithium  fluoride  has 
shown  that,  undhr  certain  conditions  oi  temperature, 
pressure,  and  time.  thcrm,-tl  etch  pits  can  be  produced 
at  dislocation  sides  on  the  surface  cf  lithium  fluoride. 
The  dependence  of  fee  pits  on  these  carnations  and  their 
development  Is  correlated  wCth  the  theory  of  crystal 
dissolution.  The  existence  of  the  thermal  etch  pits  at 
dislocation  cites  ha„  be^n  correlated  wife  chemical  etch 
pits  formed  at  dlslecatt  vn  sies  in  lithium  fluoride.  A 
treatment  of  the  nucleation  of  a  <£sc-  shaped  hole  In  a  low 
Index  surface  at  a  dislocation  is  given. 
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Carnegie  last,  of  Tech.  Metals  Research  Lab. . 

Pittsburgh,  Pa. 

MECHANISM  OF  EVAPORATION  Or  METAL 
CRYSTALS,  by  'A.  H.  Robi nson .  Final  rept.  Sept.  10. 
1961  [65'ip.  inc*.  !Uus.  diagrs  tables,  refs.  <AFOSR- 
3994>  (A F  49(6331551;  AD  290305  Unclassified 

The  objective  of  this  research  is  to  de!<  rmtne  quantita¬ 
tively  the  evaporation  rates  iron  single  crystal  and 
polycrystal  metal  surfaces  as  a  function  of  time,  tempera¬ 
ture.  crystal  orientation,  and  degree  of  crystal  perfec¬ 
tion.  Results  are  compared  with  theoretical  piedlctlon. 
The  method  of  investigation  Includes  a  study  of  thermal 
etching  with  fee  formation  of  etch  pits  at  the  sites  of 
dislocations  in  fee  crystals.  This  aspect  of  the  study  is 
correlated  with  x-ray  studies  to  determine  crystal  per¬ 
fection. 


SOT 

Carnegie  last,  of  Tech.  jMetals  Research  Lab.  ' 

Pittsburgh.  Pa. 

A  CHEMICAL  POLISHING  TECHNIQUE  FOR  SILVER, 
by  H.  J.  Levinstein  and  W,  H.  Robinson.  [1962]  j2jp 
IncL  Ulus.  (AFOSR-44751  f  AF  49(S38s551  S 
AD  295954  Unclassified 

Also  published  in  Trans.  Meta!!.  Soc.  AIME.  v.  224: 
12S2-12S5rDec7 1962. 

A  method  of  chemically  polishing  Ag  for  meiallographic 
examination  has  been  developed.  The  samples  are  pre¬ 
pared  by  polishing  on  0.  2  0,  3  0  paper.  They  are  then 
polished  on  SOC  micro-cut  paper,  follower  hf  a  final 
mechanical  polish  on  a  cloth  containing  5  u  diamond 
paste.  The  samples  are  then  chemically  po'ished  ir.  a 
solution  of  100  cc  ol  saturated  chromic  acid  and  5  cc  of 
ait  HC1  solution.  The  chemical  polishing  is  performed 
by  swabbing  with  a  cotton  ball  saturated  with  fee  solution. 


During  the  chemical  polishirg,  the  sample  Is  rinsed 
frequently  in  running  water.  Polishing  In  this  manner 
for  5  min  is  sufficient  to  remove  the  strained  material 
from  the  previous  polishing  operations.  The  amount  of 
material  removed  is  appro® mately  4  u  min.  In  sur¬ 
face  obtained  is  flat  and  free  of  pits.  If  the  solufon 
employed  is  of  improper  HC1  content,  an  interfa.  °  color 
film  will  form  cn  fee  sample.  This  Him  can  be  -erroved 
either  by  swabbing  with  a  cotton  ball  saturated  «  •’ 
ortho-phosphoric  acid  or  by  wiping  !h<-  surface  ---J<  i 
running  water  wife  a  soft  tissue 
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Carnegie  Inst,  of  Tech.  Metals  Research  Lab. . 

Pittsburgh,  Pa. 

ETCH  PITS  AT  DISLOCATIONS  IN  SILVER  SINGLE 
CRYSTALS,  bv  H.  J  I-evmstevn  and  ’A'.  H  Robinson. 
1962  [4jp.  inc<  ;S!us.  refs.  AFOSR-J15  iAF  49- 
<638’551’  AD  21-7114  Unclassified 

Also  published  !r.  Jo.  -.  App!  Phvs. .  v  33  3149- 
31'-  y.  Nov.  1 962! 

A  chemical  etching  solution  has  been  found  which  results 
in  etch  p!i  lormation  at  dislocations  in  fee  '170  and  'll! 
surfaces  of  silver  single  cyrstais..  Etch  pits  as  small  as 
50<J  to  209CA  may  be  obtained  in  the  "111*  surface  of 
silver  permitting  fee  observation  if  dislocation  densities 
10  2 

of  as  high  as  10  lines  cm  .  The  slip  band  structure 
of  deformed  silver  nas  been  examined  bv  is  technique 
and  has  been  found  to  be  telluiar  m  appearance.  Con¬ 
tractor's  abstract' 
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Carnegie  Inst,  of  Tech.  Metals  Research  Lab. . 

Pittsburgh,  Pa. 

DISLOCATION  CONFIGURATION'S  IN  DEFORMED 
SILVER  SINGLE  CRYSTALS,  by  H.  3.  Levinstein  and 
W.  H.  Robinson.  Sept.  ’.0.  1962  33 ;p  incl.  illus. 
diagrs.  table,  refs.  iAiso  bound  with  its  A FOSR- 3994: 
AD  290305’  (AF  49’C36-55i;  Unclassified 

Published  in  The  Relation  Between  fee  Structure  and 
Meehan’ cal  Properties  of  Metals  Proc.  c*  the  Conf  ■■ 
Tedfengton  (Gt.  Brit,'  fjan.  7-S.  ISOt-.  London. 

Her  Majesty's  Stationery  Office,  v.  1-  179-203.  1963 

Sliver  single  crystals  oriented  ior  single  slip  were  de¬ 
formed  incrementally  ir.  both  simple  shear  and  tension, 
and  the  dislocation  arrangements  were  observed  after 
each  increment  of  strain  by  optical  examination  of  the 
etch  pitted  surface  or  by  examining  replicas  of  these 
surfaces  by  electron  microscopy.  In  addition,  seme 
observations  were  made  on  specimens  d-efc-  med  ir 
compression.  For  a  given  specimen,  several  increments 
of  strain  were  made  during  Stare  I  of  fee  deformation 
and  also  during  stage  !T.  Stage  1  is  characterised  by 
slip  bands  consisting  cf  clusters  of  dislocations  wnich 
are  cellular  In  appearance,  that  is  regions  having  high 
dislocation  density  arranged  in  cell  walls.  or  bou-dants 
surrounding  regions  of  very  low  dislocation  density. 

As  deformation  in  stag-  I  progressed,  she  number  of 
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sl'.p  bands  increased  * !:‘ ir  the  widt-*  of  the  bands  re- 
n-amed  virtually  constant  at  a  size  depending  on  the 
initial  dislocation  density  of  the  as- groan  crystal.  Stage 
R  of  the  deformation  curve  began  when  the  entire  gauge 
length  of  the  spec! me;:  had  acquired  a  uniform  cellular 
array  of  dislocations  of  'he  same  density  as  in  the  slip 
bands  occurring  t  .-tiall)  stage  l.  The  cellular  arrange¬ 
ment  of  dislocations  persists  throughout  stage  n,  the  size 
o!  the  clusters  decreasing  with  increasing  strain. 
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Case  Inst,  of  Tech.  . Dept .  rf  Physics'  Cleveland.  Ohio. 

LOW  TEMPERA T*  RE  3 1 CDY  OF  THE  ELECTRONIC 
BANT)  STRUCTURE  OF  dFTALS  AND  THEIR  DILUTE 
ALLOYS,  by  W.  L.  G-*-  don  and  T.  G.  Eck.  Final  rept. 
Jan.  1962*42;?!.  inti.  Cites,  dtagrs.  refs.  (AFOSR- 
2041.  (AF  49t63S;62l:  AD  273018  Unclassified 

The  original  >  ,-iective  of  this  research  was  to  investigate 
the  band  structure  of  several  pure  metals  through  the 
combined  lecr-.TJqijts  if  de  Haas- van  Alphen  i  DHYA)  effect 
and  cyclotron  res-i.ia  -.re  of  the  type  suggested  by-  Azbe! 
and  Kaner.  With  His  information  available,  it  seas 
raped  ihai  DHVA  studies  i.s  sufficiently  dilute  alloys  of 
these  metals  wou*  1  p*rm!t  a  study  of  the  changes  lr.  band 
structure  with  ali  -Ting.  A  combination  of  interesting 
and  useful  results  in  pure  metals  together  with  difficulty 
in  preparation  of  metallurgical!)*  trurtaorthy  alloy  single 
crystals  led  to  a  shift  of  emphasis  to  pure  metals.  At 
ine  same  time,  another  tool  for  su  dying  band  structure 
a  as  employed,  galvar.omagnelic  effects,  particularly 
tr.e  variation  with  magnetic  field  strength  of  the  compo¬ 
nents  of  electric  field  parallel  and  transverse  to  the 
•  iectric  current  in  the  limit  of  high  magnetic  field. 


Cast  Inst,  of  Tech.  Dept,  ci  Physics.  Cleveland.  Ohio. 

MAGNETO  RESISTANCE  1  NVESTIG  A  TtON  OF  THE 
FERMI  SURFACE  OF  MAGNESIUM,  by  R.  W.  Stark. 

T.  G.  Eck  and  others.  [1962!  !3;p.  incl.  dtagrs. 
AFOSH-3120!  (AF  AFOSR-S2-222)  AD  613357 

Unclassified 

Presented  at  meeting  of  the  Amer.  r  hys.  Stic. . 
Baltiir.ure,  Md  .  Mar.  26-29.  1952, 

Abstract  published  ir.  Bull.  Amer.  Phys.  Soc. ,  Series 
H  v.  7:  231,  Mir.  26,  1962  (Title  var.es! 

Also  published  lr  Phys.  Rev.  Ltrs  ,  v.  b:  360-362, 

Stay  1.  1962. 

A  defiled  study  of  the  transverse  magnetoreistar.ee  of 
se-.eral  single- crystal  specimens  of  magnesium  has 
1*  to  made  in  fields  up  to  225*00  gauss.  The  residua!-. 

resistance  ratios  (P  ,  'K  R.  .  K3  of  these  specimens 
500  4.2 

acre  in  the  range  from  450  to  900.  Tie'  r-suits  of  this 
stud,*  are  tn  agreement  with  the  gross  features  reported 
hy  Aleksee-.skii  and  Gaidukov  Results  are  interpreted 
in  terras  of  the  nearly- tree- electron  model  of  (he  Fern:; 
■ij-face  as  modified  hj  the  unpublished  sand  caicmatssn 


of  L.  Falleov.  The  connectivity  of  the  hole  arms  along 
the  hexagonal  axis  due  to  spin-orbit  coupling  as  discussed 
by  Cohen  and  Falleov,  does  not  appear  to  be  present  si 
these  magnetic  fields. 
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Case  InsL  of  Tech.  Dept,  of  Physics,  Cleveland,  Otto. 

OSCILLATORY  MAGNETIC  BREAKDOWN  IN  ZINC,  by 
R.  W.  Stark.  (1962]  |4|p.  Incl.  tfliigrs.  (AFOSR- J55.3! 
(AF  A  FOSR- 62- 222)  AD  42  2694  Undasstfled 

Also  published  in  Phys.  Rev.  Ltrs.,  v.  9:  432-485, 
Dec.TS,  1962: 

The  results  of  transverse  uugnetoresistance  studies  of 
single  crystals  of  Zn  arc  reported.  An  argument  is 
given  to  infer  that  periodic  magnetic  breakdown 
occurs,  which  accounts  for  the  large  amplitude  of  the 
Sbubntkov-de  Haas  effect.  The  part  played  by  c*<? 
needle  portion  of  the  third  band  electron  surface  is 
discussed  in  detail. 


513 

Case  Inst,  of  Tech.  'Dept  of  Physics]  Cleveland.  Otto. 

GALVANO  MAGNETIC  PROPERTIES  AND  FERMI 
SURFACE  OF  ZINC  .’Abstract),  by  R.  W.  Stark.  [1962] 
,l]p.  [AF  AFOSR- 62-222]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Cleveland.  Ohio.  Ncv.  23-24.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc..  Series  II.  v.  7: 
5467  NovTS,  1962. 

A  detailed  investigation  of  the  galvanomagnetic  proper¬ 
ties  of  several  single- crystal  spe clement  of  Zn  has 
been  completed  in  magnetic- field  strengths  of  23000  G. 
These  specimens  all  had  residual- resistance  ratios 
(R  R  )  of  23000.  "Hie  results  of  this  invest! ga- 

*3arU  rV  *.  * 

rion  Indicate  that  the  Fermi  surface  of  Zn  supports 
dtscre'e  bands  of  open  trajectories  along  the  [OfiOJ  ], 

[191b  ,  and  [1120]  irecticns.  An  addtticna.'  solid  angle 
of  magnetic-field  directions  within  1.3  of  'he  c  axis 
produces  open  trajectories  parallel  to  the  basal  plane, 
ftas  same  small  solid  angle  of  magnecc-field  directions 
gives  rise  to  de  Haas- Schubnlimv  oscillations  is  the 
transverse  magnetoresistance,  which  ire  of  unexpectedly 
large  amplitude.  The  data,  including  the  large  amplitude 
of  the  de  Haas-Schobnikov  oscillatim-is,  can  be  explained 
on  the  basis  of  a  free- electron  model  far  the  Fermi  sur¬ 
face  of  Zn  modified  to  include  magnetic  b-eakdawn 
effects  between  the  second- ba.id  hole  surface  and  the 
third-hand  electron  surfaces,  such  as  those  already 
observed  tn  Mg. 
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Case  Ujt.  of  Tech,  jDc-p!,  of  Physics]  Cleveland,  Ohio. 

LOW- HELD  de  HAAS-  van  ALFHEN  STUDIES  OF 
BERYLLIUM  (Abstracts,  by  R.  Genst*  ?i  11962]  (lip. 

(A  F  A  FOSR-  62-222;  i  nr  lass!  Red 

Presented  at  meeting  of  the  Aaset .  Pbys.  Hoc. , 

Cleveland.  Ohio.  Nov  23-24.  1962. 

Published  In  Bull.  Am;r.  Ph*s.  Soe. ,  Series  IT.  v.  7;. 
iU,  Nov.  23.  1962. 

Portions  of  the  Fermi  surface  of  Be  have  been  stuifled 
by  de  Haas- ran  Alfhen  methoci*  In  magnetic  Felds  op  to 
23  kGoier  the  temperature  if,*  of  2"  to  4.2'K.  A 
null- deflection  torsion  balance  was  employed  to  present 
automatic  recording  of  the  oscillations  In  the  diamagnetic 
susceptibility  as  a  function  of  field.  There  arc  2  groups 
of  strong  oscillations  present:  one  having  maximum 
period  9  x  10  G"1  arising  from  nearly  cylindrical 

sections  lying  in  Hie  basal  plane,  and  the  other  corre¬ 
sponding  to  2  extremal  portions  with  maximum  peril  ds 

of  10.  2  x  10"8  and  10.5  x  10~8  observed  with  H  along 
the  hexagonal  axis  In  crystals  of  sufficiently  high  purity 
{R300  R4.2K  of  200  or  higher).  Other  groups  of 

oscillations  appear  with  much  lower  amplitude.  A  more 
complete  description  is  presented  of  all  the  Fern:;  sur¬ 
face  portions  observed.  Preliminary  results  of  other 
Investigators  also  show  isolated  periods  in  these  ranges. 
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Case  insl.  of  Tech.  (Statistical  Lab.  ]  Cleveland,  Ohio. 

EXACT  POWER  OF  SOME  TESTS  BASED  ON  A 
GENERALIZATION  OF  MOOD  S  STATISTICS  (Abstract), 
by  F.  C.  Leor.e.  I.  M.  Chakra  varti,  and  G.  E.  Hay  ram. 
(1962)  {l]p.  }AF  49(638)361]  Unclassified 

Presented  at  annual  meeting  of  tl.  Inst.  Math.  Stat. , 
Minneapolis,  Minn. .  Sept.  7- 10,  1962. 

Pnblls  bed  In  Ann.  Math.  Stat. ,  v.  33:  1496,  Dec.  1962. 

The  exact  power  of  blood’s  ttst  based  on  the  median  >'i 
c  combined  samples  Is  developed.  The  power  function  for 
the  median  teat  Is  obtained  for  altei  natives  of  translations 
of  the  exponential  distribution  as  well  as  alternatives  of 
chance  in  location  and  scale  of  the  rectangular  distribu¬ 
tion.  These  powers  are  compared  with  the  2-  sample 
case  developed  earlier.  Tables  of  the  power  for  selected 
values  of  a  sample  size  arc  presented. 
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Case  Inst,  cf  Tech.  (Statistical  Lab.  ]  Cleveland,  Ohio. 

TABLES  OF  NON- CENTRAL.  CHI-SQUARE  l Abstract), 
by  G.  E.  Havnam  and  F.  C.  Leone.  {5 Sa.2]  ( 2^p. 

(AF  49(638)361;  Unclassified 

Presented  at  annual  meeting  of  the  Inst.  Math.  Stat. 
Minneapolis,  Mian.,  Sept.  7-10,  1962. 


Published  in  Ann.  Made  Stat.,  v.  33:  1491-1492, 

Dec,  1062. 

Three  tables  of  the  cumulative  non- central  chi-square 
have  been  computed.  These  cover  a  range  of  values  of 
non- centrality  parameter  from  0  to  34  and  of  degrees 
of  freedom  from  1  to  100.  Further,  the  powe*  of  the 
non-central  chi-square  distribution  has  been  computed 
for  selected  values  of  alpha  ranging  from  0. 001  to  0. 1. 
The  construction  and  use  of  these  tables  is  discussed. 


Case  Inst,  of  Tech.  Statistical  Lab. .  Cleveland.  Ohio. 

RECURRENCE  RELATIONS  FOR  THE  FIRST  TWO 
INVERSE  MOMENTS  OF  THE  POSITIVE  BINOMIAL 
VARIABLE,  by  "  Tovindarajtilu.  May  1962,  6p.  'id. 
table.  (Publlcattoi.no.  1063)  (APOSR-3162)  (AF 
AFOSR-62-72)  AD  285527  Unclassified 

Also  published  tn  .lour.  Amer.  Stat.  Assoc. ,  v,  58:  468- 
473,  June  1963~ (Title  varies) 

Recurrence  formula  for  the  second  inverse  moments 
of  the  positive  binomial  variable  was  derived.  The 
method  of  obtaining  recurrence  formulae  for  Us  higu— 
inverse  moments  was  Indicated.  The  cumulative  rounding 
error  propagated  by  using  these  formulae  recurrently 
was  considered.  Bounds  for  the  propagated  rounding 
error  were  obtained.  By  comparing  some  of  the  mo¬ 
ments  evaluated  by  the  use  of  recurrence  formulae,  with 
the  true  values,  it  ts  noted  that  the  rounding  error  In¬ 
volved  In  the  first  2  Inverse  moments  will  be  at  most  1 
unit  tn  the  last  decimal  place  and  the  error  will  be 
practically  zero  when  p  ts  large.  (Contractor's  abstract) 
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Case  Inst,  of  Tech.  Statistical  Lab. .  Cleveland,  Ohio. 

THE  FIRST  TWO  MOMENTS  OF  THE  RECIPROCAL 
OF  THE  POSITIVE  HYPErtGrCMK TSflC  VARIABLE,  by 
Z.  Govtndarajulu.  May  1362  [V4]p  ir.'t  tables. 
(Publication  no.  1061)  (A FOSR- 3i S3;  .AF  AFOSR-62- 
72)  AD2B1730  Unclassified 

Starting  from  the  definitions,  lb*-  first  2  Inverse  mo¬ 
ments  of  a  positive  hypergeometric  variable  have  been 
computed  accurate  to  5  decimal  places  for:  N  =  1(1)20, 

M  --  1(1)N,  n  1(1  )M:  N  --  25(5)50.  M  N  =  5$<5*>100%, 
n  =  1(1)M;  N  -  55(5)lCO(10iI40.  M/N  -  5$(5%)100%, 
n.  N  (_-  M.  N)  54(5^)100^.  Many  theoretical  results 
of  interest,  recurrence  formulae  among  the  Inverse  mo¬ 
ments,  and  various  approximations  for  the  first  2  inverse 
moments  have  been  obtained.  The  rounding  error  In¬ 
volved  in  using  tbe  formulae  re-srrently,  in  order  to 
compute  the  moments,  ts  at  most  1-2  units  in  the  last 
decimal  place.  The  approximate  values  have  been  com¬ 
pared  with  the  true  values  for  some  sets  of  values  of  N, 

M  and  n.  For  large  values  of  N  and  t,  the  Beta  approx¬ 
imations  are  accurate  up  to  2-3  decimal  places,  pro¬ 
vided  they  exist.  (Contractor’s  abstract) 


116 
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Case  Inst.  of  1  -rh.  [Statistical  Lab.  ]  Cleveland,  Ohio.  Case  li-st.  '  f  Tech.  Statistical  Lab. ,  Cleveland,  Ohio. 


EXACT  TVv  ER  OF  SOME  TWO- SAMPLE  AND 
C-SAMVLF.  NON-  PARAMAGNETIC  STATISTICAL  PRO¬ 
CEDURES,  it  fl  E.  Haynam.  Doctoral  thesis,  June 
1962,  103p.  i  Hi.  diagrs.  tables,  refs.  (Rept.  no., 

1064)  (AFCSn-3164)  (AF  APOSR-62-72) 

Unclassified 

Expressions  for  the  exact  power  of  the  2- sample  Mann- 
Whuney-Wilcoxor,  U  test  procedure  against  alternatives 
of  exponential  and  rectangular  populations  have  been  de¬ 
nied.  Several  examples  for  total  sample  t  izes  of  11  and 
15  have  been  compared  with  Mood's  median  test.  Mood's 
test  is  more  powerful  than  the  U  test  in  all  Instances  in 
which  the  number  of  observations  from  the  null  popula¬ 
tion  exceeds  the  number  from  the  alternative  population. 
The  converse  Is  true  when  the  number  of  observations 
f  rom  the  null  population  is  less  than  the  number  from  the 
alternative.  Expressions  for  the  asymptotic  efficiency 
of  the  Mann- Whitney- Wilxoxoc  U  test  relative  to  Mood's 
and  Massey's  tests  and  the  likelihood  ratio  test  have 
been  derived  for  exponential  populations.  The  asymptotic 
efficiency  of  the  U  test  relative  to  the  likelihood  ratio 
test  is  zero.  Mood's  and  Massey's  test  procedures  for 
2  samples  have  been  extended  to  the  case  of  discriminat¬ 
ing  among  populations  on  the  basis  of  c  ordered  samples. 
Expressions  for  the  exact  power  have  been  derived  for 
Mood’s  test  with  exponential  and  rectangular  populations 
and  for  Massey's  test  with  exponential  populations. 

With  exponential  translation  alternatives,  the  tests  are 
biased.  The  exact  null  distributions  of  goodness  of  fit 
t  its  for  1-  way  and  2- way  contingency  table  indicate 
that  even  for  samples  as  small  as  10,  the  exact  distribu¬ 
tion  is  c'oseiy  approximated  by  a  chi-square  distribution 
with  the  appropriate  degrees  of  freedom.  (Contractor’s 
abstract) 
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Case  Inst,  of  Tech.  Statistical  lab. .  Cleveland,  Ohlc . 

RELATIONSHIPS  BETWEEN  MOMENTS  OF  NORMAL 
AND  CHI  (I  D.  F. )  ORDER  STATISTICS,  by  Z. 
Govindarajulu.  Mar.  1962,  13p.  (Publication  no.  -357) 
(APOSR-3340)  (AF  APOSR-62-72)  Unclassified 

Formulae  expressing  the  (regular  and  mixed)  moments 
of  order  statistics  and  expected  values  of  the  quasi¬ 
ranges  In  samples  from  the  standard  normal  population, 
purely  in  terms  ef  the  moments  of  order  statistics  in 
samples  from  the  folded-  standard-  normal  population  or 
chi- population  with  1  d.  f. ,  have  been  derived.  Only 
certain  moments  of  chi-order  statistics  can  be  expressed 
in  terms  of  the  moments  of  the  normal  order  statistics. 
The  cumulative  rounding  error  involved  in  using  these 
formulae  recursively,  has  been  studied.  (Contractor's 
abstract) 


TABLES  OF  THE  CUMULATIVE  NON-CENTRAL 
CHI-SQUARE  DISTRIBUTION,  by  G.  E.  Haynam,  Z. 
Govindarajulu,  and  F.  C.  Leone.  Nov.  1962,  89p.  incl. 
tables.  (Publication  no.  104)  (APOSR-4620)  (AF 
AFOSR-62-72)  AD  426500  Unclassified 

Three  extensive  tables  related  to  the  cumulative  non- 
central  cM-square  distribution  are  presented:  (1)  the 
power  of  the  non-central  chi-square  distribution;  (2)  the 
non- centrality  parameter  cf  the  non-central  chi-square 
distribution:  and  (3)  the  degrees  of  freedom  of  the  non- 
central  chi-square  distribution.  Also,  a  short  discus¬ 
sion  of  the  errors  involved  in  the  computation  is  pre¬ 
sented.  !  Contractu  rs's  abstract) 
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Case  Inst,  of  Tech.  Statistical  lab. ,  Cleveland,  Ohio. 

PERCENTILE  POINTS  OF  ORDER  STATISTICS  IN 
SAMPLES  FROM  BETA.  NORMAL,  CHI  (I  D.  F.) 
POPULATIONS,  by  Z.  Govindarajulu  and  N.  W.  Hubaeker. 
Nov.  1962,  41p.  incl.  tables,  refs.  (Publication  no. 

101)  (ArOSR-4698)  (A F  AFOSR-62-72)  AD  296221 

Unclassified 

If  p/r.i.  N)  denotes  the  nth  probability  point  of  the  ith 
sma  lest  order  statistic  in  random  samples  of  size  N 
drawn  from  the  Beta  distribution.  iJtr.i, N)  ts  computed 
accurate  to  8  dect.nal  places  fer  N  =  1(1)30(5)60,  i  - 
1(1)  1-[N2]  and  »  =0.01.  0  02.,  0.10.  0.25,  0.50,  0.7S, 
■).  30,  0. 975,  0. 99.  Also,  the  25th,  50th  and  75th  per¬ 
centile  points  of  the  Beta  distribution  for  N  =  65(5)100. 

.  •-  1(1)  1-[N  2]  are  computed  with  the  same  accuracy. 
Using  the  above  values  the  percentile  points  of  the 
normal,  chi  (1  d.  f. )  and  W-lbull  order  statistics  in 
samp  es  of  sizes  up  to  and  including  30  are  comp  ited 
accurate  to  4  or  5  decimal  places.  (Contractor's 
abstract,  modified) 
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Case  Inst,  of  Tech.  Statistical  Lab. .  Cleveland,  Ohio. 

BEST  UNEAR  UNBIASED  ESTIMATION  OF  LOCATION 
AND  SCALE  PARAMETFRS  OF  WEIBULL  DISTRIBU¬ 
TION  USING  ORDERED  OBSERVATIONS,  by  Z. 
Govindarajulu  and  M.  Joshi.  Nov.  1962,  37p.  tncl. 
tables,  refs.  (Publication  no.  102)  (AFOSR-4699) 

(AF  AFOSR-62-72)  AD  296220  Unclassified 

Best  linear  unbiased  estimation  of  location  and  scale 
parameters  oi  u>e  Weihull  distributions  using  ordered 
observations  of  a  random  sample  Is  considered.  It  is 
assumed  that  the  shape  parameter  of  the  Wetbul!  distri¬ 
bution  is  known.  For  sample  sizes  up  to  and  including 
5.  all  possible  censoring  is  considered.  For  sample 
sizes  greater  *han  5,  one-sided  censoring  Is  considered. 
The  coefficients  are  tabulated.  For  each  sample  size 
and  the  value  of  the  shape  parameter,  the  first  row  of 
coefficients  corresponds  to  the  best  limsar  unbiased  of 
me  location  parameter  and  the  second  row  of  coefficients 
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corresponds  to  the  best  estimation  of  the  scale  parame¬ 
ter.  The  expected  values  and  the  variances  of  the 
Weibull  order  statistics  are  computed  accurate  to  4  or  5 
decimal  places.  For  each  combination  of  N  and  t,  the 
first  row  gives  the  expected  values  and  the  second  row 
gives  the  variances.  Product  moments  and  covariances 
are  presented.  The  accuracy  Is  4  to  5  decimal  places 
except  tor  sample  sizes  11  and  12  where  the  accuracy 
is  3  decimal  places.  Each  column  of  values  corresponds 
to  a  certain  value  of  the  shape  parameter.  Throughout, 
the  same  values  of  practical  interest  are  considered  (or 
the  shape  parameter  of  the  Wetbul!  distribution.  (Con¬ 
tractor's  abstract,  modified; 
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Case  Inst,  of  Tech.  Statistical  Lab. ,  Cleveland,  Ohio. 

RECURRENCE  RELATIONS  TOR  THE  FIRST  TWO 
INVERSE  MOMENTS  OF  THE  POSITIVE  B1MONLAL 
VARIABLE,  by  Z.  Govindaratulu.  May  1962,  6p.  incl. 
table.  (Publication  no.  1063)’  (AFOSR-64-0206) 

(AF  APOSR-62-72!  AD  432S6 8  Unclassified 

Also  published  tn  Jour.  Amer.  Stat.  Assoc.,  v.  58:  468- 
473,  June  1363.  (Title  varies) 

For  abstract  see  Hem  no.  517,  Vol.  VI. 
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Case  Inst,  of  Tech.  {Statistical  Lab.  j  Cleveland,  Ohio. 

CUMULATIVE  SUM  CONTROL  CHARTS.  MATHEMATI¬ 
CAL  PRINCIPLES  APPLIED  TO  THEIR  CONSTRUCTION 
AND  USE.  PART  I,  by  N.  L.  Johnson  and  F.  C.  Leone. 
[l#62j  (7jp.  tncl.  dlagrs.  tables,  refs.  (APOSR-65- 
2603,  pL  1)  (AF  APOSR-62-72)  AD  62843 1 

Unclassified 

Also  published  in  Indus.  Quality  Control,  V.  18:15-21, 
June  1462. 

The  cumulative  sum  control  chart  (CSCC)  is  considered 
in  relation  to  the  standard  Shewhart  control  chart.  The 
authors  in  no  way  contend  that  the  CSCC  will  replace 
the  standard  control  chart,  but  show  that  it  has  definite 
areas  of  applicability.  In  particular,  by  comparison  of 
average  run  length  (ARL)  for  different  types  of  charts, 
some  indication  is  given  as  to  the  situations  in  which 
one  system  is  likely  to  be  advantageous  as  compared 
with  the  other.  It  appears  that  the  CSCC  is  especially 
well  adapted  to  detecting  abrupt  changes  in  a  parameter 
value  (e.  g. ,  in  mean  or  tn  proportion  defective). 
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Case  Inst,  of  Tech.  {Statistical  Lab.  ]  Cleveland,  Ohio. 

CUMULATIVE  SUM  CONTROL  CHARTS.  MATHEMAT¬ 
ICAL  PRINCIPLES  APPLIED  TO  THEIR  CONSTRUC¬ 
TION  AND  USE.  PARTH,  byN.  L.  Johnson  and  F.  C. 
Leone.  {1962]  (8 Ip.  Incl.  diagra.  tables.  (APOSR-65- 
2603,  pL  2)  (AF  APOSR-62-72)  AD  628431 

Unclassified 


Also  published  In  Indus.  Qualitv  Control,  v,  19:  29-36, 
JulyT§62. 

Cumulative  sum  control  charts  based  on  sample  variances, 
and  ranges  are  considered.  In  the  case  of  variances, 
a  rather  general  technique  is  described  which  allows 
incorporation  of  results  from  samples  of  different  sizes 
in  the  same  CSCC.  For  ranges,  the  usual  case  of  uni¬ 
form  sample  size  is  treated. 
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Case  Inst,  of  Tech.  {Statistical  Lab,]  Cleveland.  Ohio. 

CUMULATIVE  SUM  CONTROL  CHARTS.  MATHEMATI¬ 
CAL  PRINCIPLES  APPLIED  TO  THEIR  CONSTRUCTION 
AND  USE.  PART  HI,  by  N.  L.  Johnson  and  F.  C. 

Leone.  {1962]  [7 Ip.  tncl.  dlagrs.  tables.  (APOSR-65- 
2603.  pt.  3)  (A F  APOSR-62-72)  AD  628431 

Unclassified 

Also  published  tn  Indus.  Quality  Control,  v.  19:  22- 
28,  Aug_ 1962. 

An  example  Is  presented  comparing  cumulative  sura 
control  (Poisson  and  binomial  variables)  and  standrad 
range  char's .  Tables  are  given  to  aid  In  selecting 
parameters  for  constructing  a  mask  for  control  limits. 
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Catholic  U.  of  America.  {Dept,  of  Chemistry] 

Washington,  D.  C. 

THE  INFLUENCE  OF  WATER  ON  THE  RATE  OF 
TRANSMISSION  OF  HYDROGEN  THROUGH  PALLADI¬ 
UM,  by  W.  E.  Reid.  Jr.  1962,  50p.  tncl.  tSagrs. 
tables,  refs.  (APOSR-4682)  (AF  49-' 638)475) 

AD  408357  Unclassified 

The  transmission  rate  of  through  Pd  was  studied  by 
electrodepositing  H2  on  the  surface  of  thin  Pd  foils  and 
determining  the  evolution  rate  on  the  opposite  side  of 
the  foils.  The  transmission  rates  were  studied  as  func¬ 
tions  of  current  denstty  and  foil  thickness  for  environ¬ 
ments  of  dry  H2  at  1  atm  and  liquid  water  respectively 
on  the  diffusion  side  of  the  foils.  The  Pd  foil  separated 
2  compartments  of  a  Teflon  cell.  The  polarization  com¬ 
partment  contained  2N  HjSO*  saturated  with  H2  at  1  atm. 
Int  steady  state  evolution  ot  K2  from  the  diffusion  side 
of  the  foils  was  measured  volumetrically  as  a  function 
of  the  polarization  or  deposition  current  i  and  expressed 
equivalently  as  a  current  j.  The  resulting  curves  had  an 
Initial  straight  line  portion  and  became  more  horizontal 
at  higher  values  of  current  density.  The  reciprocal 
values  of  the  initial  slopes  as  well  as  the  values  of 
1  j  varied  linearly  with  foil  thickness.  The  trans- 
max 

mission  rates  at  the  higher  current  densities  for  H2  at 
1  atm  on  the  diffusion  side  of  the  foils  were  approxi¬ 
mately  3  times  those  obtained  when  water  was  on  the 
diffusion  side.  A  comparison  of  possible  mechanisms 
for  the  Hj  evolution  reaction  on  palladium  indicates  tha' 
the  slow  step  ..1  this  reaction  is  the  discharge  of 
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hydrontum  ions  II  H2  at  1  atm  is  on  the  diffusion  side 

of  the  foil,  the  calculate'!  value  of  the  diffusion  coeffi- 
-7  2 

cient  is  D  3.16x10  cm  sec  at  25 "C.  This  value 
is  in  good  agreement  with  the  value  used  by  Barrer  using 
the  time  lag  method.  If  mater  is  on  the  diffusion  side 
of  the  foil,  the  calculated  value  is  D  =  0.  42  x  10"  1  cm2 
sec  at  25  C.  (Contractor's  abstract) 
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Catholic  U.  of  America.  (Dept,  of  Mathematics] 
Washington.  1)  C. 

ON  A  FACTORIZATION  OF  CHARACTERISTIC  FUNC¬ 
TIONS  WTHcH  HAVE  A  FINITE  NUMBER  OF  DERIVA¬ 
TIVES  AT  THE  OMGIN,  by  R,  G.  Laha  and  E.  Lukacs. 
(1962]  j4]p.  (AFOSR-J626)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AF08R- 
61-32  and  National  Science  Foundation}  AD  415195 

Unclassified 


Catholic  U.  of  America.  ‘Dept,  of  Chemistry] 
Washington,  D.  C. 


Also  published  in  Pub.  Inst.  Stat.Univ.  Paris,  v.  11: 

21-2247  1562. 


THE  MAXIMUM  RATE  OF  .HFFUSION  OF  ELEC¬ 
TROLYTIC  HYDROGEN  THROUGH  PALLADIUM  AND 
PALLADIUM-SILVER  ALLOY  DIAPHRAGMS.  byJ.  A. 
Pauley.  lS62(37jp.  Incl.  dlagrs.  tables,  refs. 
iAPOSR-4683i  (AF  49(638)475'  AD  407019 

Unclassified 

The  limiting  current  of  H-  thr  ugh  Pd  and  Ag-Pd  alloys 
was  measured  and  was  found  to  decrease  with  incr  easing 
Ac  content  of  the  alloy  and  with  the  thickness  of  the 
diaphragm.  The  diffusion  coefficient  was  calculated  for 
Pd  and  the  20 1  and  30 1  Ag-Pd  alloys  and  the  values  of 
the  exchange  currents,  i^g.  for  various  values  ol  O 
i  fraction  of  the  surface  sites  available  for.  H2  adsorption} 

mere  calci dated.  The  results  of  these  computations  are 
presented  In  table  form.  Increasing  the  Ag  content  of  the 
alley  deer  eases  the  rate  of  the  jumr  of  Hj  into  the  bulk 
of  the  metil  and  this  step  assumes  greater  Importance 
in  the  diffusion  of  H2  through  Fd  as  the  Ag  content  is 
increased  to  30%. 
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Catholic  U.  of  America.  [Dept,  of  Chemistry] 

Washington,  D.  C. 

THE  EFFECT  OF  TEMPERATURE  AND  PRESSURE 
ON  THE  MAXIMUM  DIFFUSION  RATE  OF  HYDROGEN 
THROUGH  PALLADIUM,  by  P.  L.  Damour.  1962,  54p 
mcl.  dlagrs.  tables,  refs.  (AP06R-4685)  (AF  49(638)- 
475}  AD  407670  Unclassified 

Tr.e  transmission  rate  of  H2  through  Pd  foil  has  been 
studied  for  a  series  of  foil  thickness  at  4  temperatures 
and  4  pressures.  The  results  support  the  assumption 
that  the  rate  of  the  combination  reaction  of  H2  atoms  on 
.he  face  of  the  foil  is  extremely  large.  Proof  Is  pre- 
C'-rted  that  as  the  foil  becomes  poisoned  this  surface 
■  .omation  reaction  is  retarded,  and  can  be  slowed 
;*-n  to  such  a  value  that  the  penetration  reaction  i>e- 
imes  the  fastest.  The  diffusion  constant,  D,  was 
aiuated;  the  extrapolated  value  at  25  C  is  D  - 
"  S  i  ■  .  1  x  10“  ”  cm2  sec.  The  activation  energy  of  the 
aiTust  »n  reaction  was  found  to  be  6.  6  *  1. 0  keal.  TT.e 
difius*  .n  constant  over  the  temperature  range,  5.  6°  to 
15. 3  C.  is  represented  by  D  - 
2 

0.023  exp(- 6600,  RT)  cm  sec. 


The  following  theorem  ts  proved:  If  flt)  is  a  character¬ 
istic  function  with  derivatives  up  to  the  even  order  2N 

at  the  origin  and  if  f(t)  =  jfj(t}f'1[f2(t)]tt2  ,. .  [fjtlj  c, 

where  each  fj(t)  is  also  a  characteristic  function  and 

.  0  (j  -  1, 2,  ....  n).  then  each  !(t)  has  derivatives  ip 

to  order  2N  at  the  origin.  The  case  ‘  °2  '  •  ■  ■  1 

o  -  1  Is  Devinatz’s  theorem.  (Math.  Rev.  abstract) 
n 


Catholic  U.  of  America.  ]Dept  of  Mathematics] 
W’ashmgton,  D.  C. 

ON  IDENTICALLY  DISTRIBUTED  STOCHASTIC 
INTEGRALS,  by  R.  G.  Laha  and  E.  Lukacs.  [1962] 

(8)p.  (AFOSR-64-1607!  ‘.sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  APOSH-61-32  and 
National  Science  Frundallonl  AD  446898 

Unclassified 

Also  published  In  Trans.  Third  Prague  Conf.  on  Infor¬ 
mation  Theory,  Statistical  Decision  Functions,  Random 
Processes,  Liblice  [Czechoslovakia]  (June  5-13,  1962), 
Prague,  Czechoslovak  Academy  of  Sciences,  1964, 
p.  467-474. 

Let  X(t),  1 1  (a,  b)=  R,  be  a  process  with  independent 
Increments,  all  moments  finite,  and  mean  value  and 
variance  functions  of  bouroed  variation  on  ja,bj.  Form 
the  integrals  in  quadratic  mean 
b  .b 

Y  =  a(t)dX(t),  Z  =  _  b(t)dX(t),  where  aft)  and  b(t) 
va  a 

are  continuous  In  tC  [a,  b]  with  max(a(t)'  *  max^btt). 

it  is  proved  that  Y  and  Z  are  Identically  distributed  if 
and  only  if  X(t)  is  a  Wiener  process  and 

(aft)]* dt  -  ~b  Ib(t'jk dt  for  k  =  1  and  2.  Then  a 
a  "a 

similar  theorem  Is  established  for  t «  [a,  »].  (Math. 
Rev.,  abstract) 
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Catholic  U.  of  America.  Dept,  of  Physics, 

Washington,  D,  C. 

QUANTUM  MECHANICS  OF  BEATS  BETWEEN  WEAKLY 
COUPLED  OSCILLATORS,  by  P.  H.  E.  Meljer  and  T. 
Tanaka.  il962jiSjp.  (AFOSR-J536!  (AF  49(638)452) 

AD  408580  Unclassified 

Alsojublished  In  Amer.  Jour.  Phys. .  v.  21;.  161-165. 

Mar.  1965. 

Although  the  weakly  coupled  double  pendulum  seems  to 
be  a  standard  illustration  in  classical  mechanics,  it  is 
seldom  mentioned  In  quantum  mechanics.  It  shares  this 
face  with  the  damped  harmonic  oscillator,  but  while 
there  is  a  good  reason  lor  avoiding  the  last  one  tn  quan¬ 
tum  me-  Sanies,  the  first  can  be  treated  with  the  same 
procedure  as  tn  classical  rr.echa.  cs.  The  exact  solution 
is  then  compared  with  the  soluti  ons  obtained  by  time- 
independent  and  time-dependent  perturbation  methods. 

It  turns  out  that  there  are  some  additional  steps  to  be 
taken,  compared  to  the  usual  textbook  treatment  of  the 
f  me-  independent  perturbation  theory,  due  to  the  fact 
i hat  all  the  levels  of  the  unperturbed  problem  are  degen- 
.  rate.  It  is  shown  that  the  diagunalizatior.  of  the  secular 
matrix  m  the  time- independent  problem  is  equivalent  to 
a  problem  of  rotation  of  angular  momentum  operators  in 
function  s.cice.  The  time-dependeni  problem  needs, 
again,  additional  steps  due  to  the  degeneracy,  and  it 
yields  the  well-known  beat- behavior.  (Contractor's 
abstract) 
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Catholic  U.  of  America.  (Dept.  of  Physics; 

Washington,  D.  C. 

CONFIGURATION  INTERACTION  IN  Be2  (Abstract),  by 

H.  O.  Warren  and  V.  F.  Grlffing.  [1962!  (lip.  (AF  49- 
(638)906)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs,  Soc. , 
Baltimore,  Md. .  Mar  26-29.  1932. 

Published  in  Bull.  Amer.  Ptivs.  Soc. .  Series  R,  v.  7: 
204TMar.  26.  1962. 

i 

The  energy  of  a  single-determinant  “  ,•  ground- state, 

wave  function  for  Be,,  was  improved  by  superposition  of 

determinant  spin  configurations  constructed  using  virtual 
orbitals  from  the  same  ground- state,  SCF  calculations. 
Coefficients  and  molecular  energy  were  obtained  by  the 
vaitattonal  procedure  at  each  of  seven  mternudear  dis¬ 
tances,  and  for  superpositions  of  10,  15,  2C.  25  ,  30,  and 
37  configurations.  Binding  in  the  ground  state  was  indi¬ 
cated  when  up  to  20  configu  rations  were  mixed,  but  dis¬ 
appeared  upon  more-extensive  mixing.  The  ground-state 
energy  at  the  largest  distance  closely  approached  the 
spectrosi  >p i  ca  1  i y  determined  energy  of  2  unexcited, 

I 

beryllium  atoms.  Some  stable,  excited  TR  states 
were  Indicated.  The  same  virtual  orbitals  were  used  to 
3  3  3  .  3 

construct  configurations  of  T1  n t  *.  and  t  * 


symmetries.  For  each  of  these,  the  lowest- lying 
state  resulting  from  mixing  configurations  at  the  largest 
distance  approached  to  wtthlr  1  ev  the  energy  of  the 
separate  atoms  calculated  from  spectroscopic  data. 
Some  stable,  triplet  states  were  Indicated. 
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Catholic  L‘.  of  America.  [Dept,  of  Physics] 

Washington,  D,  C. 

MOLECULAR  ORBITAL  STUDY  OF  THE  SYMMETRIC 
UNEAR  H4  COMPLEX  (Abstract),  by  P.  F.  Piper  and 

V.  F.  Griffing.  [1962]  [ljp.  [A F  49(638)906] 

Unclassified 

Presetted  at  meeting  of  the  Amer,  Phys.  Soc. , 
Baltimore,  Md..  Mar.  26-29,  1962. 

Published  tn  Bull.  Amer.  Phys  Soc.,  Series  n.  v.  7: 
5547  Mar.  26,  1962. 

LCAO-MO-SCF  calculations  of  the  energies  of  a  series 
of  symmetric,  linear  configurations  of  in  the  "’Ig* 

state  were  carried  out  on  a  digital  computer  in  order  to 
obtain  improved,  approximate,  wave  functions.  Molec¬ 
ular  orbitals  were  constructed  as  linear  combinations 
of  modified  Slater  orbitals  for  the  following  sets  of 
atomic- basis  functions:  la  on  each  nucleus.  Is  and  2po 
on  each  nucleus,  and  Is.  2s.  2po  and  2p*  on  each 
nucleus.  For  each  of  the  AOs,  the  value  1.1  was  used 
for  *Jie  screening  parameter.  It  was  found  that,  using 
Is  AO's  only,  the  energy  was  lowered  with  respect  to 
a  previous  claculation  done  with  the  screening  parameter 
equal  to  1.  The  virtual  orbitals  obtained  from  the  SCi 
calculation  on  the  extended- basts  set  are  being  used  to 
construct  determinant!!  spin  functions  for  a  ground-state 
configuration-interaction  study. 
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Catholic  U.  of  America.  [Dept,  of  Physics] 

Washington.  D.  C. 

THEORETICAL  INVESTIGATION  OF  THE  GROUND 
STATE  OF  UNEAR  H,  (Abstract),  by  S.  H.  Brown  and 
V,  F.  Griffing.  (1962]  [ljp.  [AF  49(638)91.5; 

Unclassified 

Presented  at  meeting  of  the  Amer,  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  tn  Bull.  Amer.  Phvs.  Soc.,  Series  IT.  v.  7-. 
^>4,  Mar.  26.  1962. 

The  approximate  wat  *>  functions  and  molecular  energies 
of  the  state  of  H3  are  ..  -w  being  calculated  by  making 
linear  combinations  of  configurations  which  are  con¬ 
structed  using  virtual  orbitals  from  a  single,  ground- 
state.  LCAO-MO-SCF  calculation.  These  are  based  on 
modified  Slater- type  Is.  2s.  2po,  2p*  atomic  orbitals. 
Thirty-eight  configurations  are  taken  for  4  internuclear 
distances  of  asymmetric  Hj  and  6  tnteruuclear  distances 
of  symmetric  H3. 
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Catholic  U.  of  America.  Dept,  of  Physics, 

Washington,  D.  C. 

PARTIAL  AND  TOTAL  CAPTURE  PROBABILITIES  OF 

NEGATIVE  MUONS  BY  J12,  by  M.  Ruel  and  J.  G. 
Brennan.  [19621  [4 jp.  tncl.  tables,  refs.  (AFOSR-J317) 
(AF  AFOSR-62-56)  AD  408026  Unclassified 

Also  published  in  Phys.  Rev.,  v.  129-860-869,  Jan.  15, 
1963 

The  capture  probability  of  negative  muons  by  the  C1^ 
nucleus  is  calculated  as  a  sum  of  partial  transition  rates 
12 

to  the  individual  levels  of  B  The  calculation  is  based 
on  an  extreme  stngle-partlcle  shell  model.  The  calcula¬ 
tion  is  in  application  of  the  general  formalism  developed 
by  Morita  and  Fujil  for  predicting  the  transition  rate  be¬ 
tween  2  definite  nuclear  states,  following  muon  capture. 
Regarding  bound-state  captures,  the  agreement  between 
theory  and  experiment  is  good.  An  exception  is  the  pre¬ 
diction  concerning  the  1.67-mev  level  of  B1^,  the  calcu¬ 
lated  transition  rate  being  too  large  by  a  factor  whose 
lower  limit  is  about  2.  This  casts  some  doubt  on  the 
spin  and  parity  assignments  currently  accepted  for  this 
level.  The  total  capture  probability  is  too  small  by  a 
factor  of  2,  as  is  the  ratio  of  unbound- to- bound  captures 
The  discrepancy  is  accounted  for  in  part  by  the  existence 
of  little- known,  highly  excited  virtual  state  of  B1^.  These 
conclusions  are  of  limited  scope  because  of  the  use  of 
the  single-particle  shell  model. 


Catholic  U.  of  Brazil,  Rio  de  Janeiro 

see  Pontifical  Catholic  U.  of  Rio  de  Janeiro  (Brazil). 
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Catholic  U.  of  Chile.  Lab.  of  Physiology,  Santiago. 

THE  IN  VITRO  EFFECT  OF  PROGESTERONE  AND 
ESTROGENS  ON  THE  OXYTOCIN  RESPONSE  OF  RAT 
UTERUS,  by  L.  Barnaf!  and  H.  Croxatto.  [1962  [4]p. 
tncl.  dlagrs.  (AFOSR-1941)  (AF  49{ 638)584) 

Unclassified 

Also  published  In  Acta  Physiol.  Latlnoamer. ,  \.  13: 
26-29,  T953?" 

The  in  vitro  effect  of  progesterone,  estrogens,  testos¬ 
terone,  and  desoxycorttcosterone  acetate  was  studied 
on  32  isolated  non-pregnant  rat  uteri  before  ind  after 
oxytocin  stimulation.  All  of  these  substances  clock  the 
response  to  oxytocin.  It  Is  suggested  that  this  inhibitory 
effect  is  due  to  a  change  on  the  pretneabillty  of  the 
myometrtai  cell  membrane. 
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Catholic  U.  of  Chile.  Lab.  of  Physiology,  Santiago. 

TEE  IN  VITRO  EFFECT  OF  PROGESTERONE  AND 
F3TRQGEKS  ON  THE  OXYTOCIN  RESPONSE  OF  RAT 


UTERUS,  by  L.  Barnafl  and  H.  Croxatto.  [1962)  [4jp 
tncl.  dlagrs.  (AFOSR-64-OlOO)  (A F  49(638)' 34; 

AD  429379  'nclaasifled 

Aiso  published  In  Acta  Physiol.  Latinoamei  ,  v.  13: 


For  abstract  see  item  no.  538,  Vol.  VI. 
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Centre  National  de  la  Recherche  Sctentiflque,  Paris 
(France). 

[PLATEAUS  OF  DEPOLARIZATION  AND  PAHOXYSTI- 
CAL  RATES  OF  POINTS  IN  HYPERTHERMIA  IN  CER¬ 
TAIN  IDENTIFIABLE  NEURONES  OF  APLYSIAj 
Plateaux  de  depolarisation  et  trains  paroxystiques  de 
polntes  en  hyperthermte,  sur  certains  neurones 
Identifiables  d'Aplysia,  by  A.  Arvamiaki-Chalazordtls, 
[1962j[3jp.  tncl.  Ulus.  (AP06R-4173)  (AFEOAR-61- 
30)  Unclassified 

Also  published  ir.  Compt.  Rend.  Seances  Acad.  Set.  , 
v.  255:  1523-1525,  Sept.  24,  1962. 

The  cause  of  paroxytic- hyperpeiari zat‘on  point— plateau- 
discharge  activity  determined  by  hyperthermia  on  cer¬ 
tain  identifiable  neurones  of  Aplysia  is  attributed  to  the 
differential  effects  of  temperature  on  cellular  loci  with 
distinct  cytostructural  characteristics.  (Contractor's 
abstract) 
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Centre  National  de  ,a  Recherche  Sctentiflque,  Parts 
(France). 

THERMIC  INHIBITION  OF  SLOW  ELECTRIC  WAVES 
OF  A  QA:  T  IDENTIFIABLE  NEURON)  Inhibition 
thermique  d™  ondes  electriques  lentes  d'un  neurone 
geant  idenfifizbie  (Neurone  Br  d'Aplysia  fasciata),  by 
N.  Chain  z-roitts.  [1962’  [2)p.  incl  Ulus.  (AFOSR- 
4.338!  (AF  BOAR- 61-30;  Unclassified 

Also  published  in  Compt.  Rend.  Seances  Acad.  Sci. , 
v.  2557  iWT653,  Oct.  1,  1963. 

The  identifiable  soma  of  type  Br  revealed,  by  hypotherm¬ 
ia,  the  origin  of  large  hype rpolari ration  potentials 
which  capable  of  reaching  30  mev.  These  pole  . dais 
tut' hit  'll  activity  in  the  cell  for  several  minutes.  The 
effec  is  iversible  by  letumtng  to  the  initial  tempera¬ 
ture  -,C  ntractor  s  abstract) 
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Centre  National  de  la  Recherche  Sclentlfique,  Paris 
l  France'. 

[NEUROPHYSIOLOGY  OF  APLYSIA  GANGUON).  by 
A.  Arvamtaki-Chalac'ands  and  N.  Chalazonitts.  Final 
rept.  Apr.  1,  1931-Mar.  31,  1962  [4jp  (APOSR-J1052) 
(AF  EOAR-61-30-.  iD  420034  Unclassified 
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The  studies  have  been  performed  on  identifiable  neurons 
of  the  nerve  centers  of  Aplysla,  either  initially  spontane¬ 
ously  active,  or  submitted  to  excitatory  or  inhibitory 
synaptic  actions  at  various  frequencies,  impinging  the 
center  through  different  pathways.  The  individual  activi¬ 
ties  of  2  to  4  cells  were  simultaneously  recorded  through 
2  to  4  Independent  m  eroelectrodes  and  dc  amplifier 
channels.  Emphagi-  was  placed  on  the  input- output  rela¬ 
tionships  and  on  the  bases  underlying  organization  of 
spatio- thermal  patterns  of  activity,  basically  implied  in 
function  and  behavior. 
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Century  Geophysical  Corp. .  Tulsa,  Okia. 

STUDY  OF  THE  EARTH  AS  A  SEISMIC  ELECTRIC 
TRAhBDUCER,  by  S.  D.  Buchanan.  Semiannual  techni¬ 
cal  summary  rept.  June  IS,  IS'..-’  '21  jp.  incl.  diagrs. 
tables.  (AF  49(638)1085)  .AD  412434  Unclassified 

Tests  were  conducted  In  5  areas  whose  electroseismicity 
was  known  from  work  performed  previously  in  conjunc¬ 
tion  with  quarry  tests.  Tests  consisted  of  shooting 
charges  of  one  pound  of  dynamite  or  less  at  distances 
not  in  excess  of  1,000  ft  from  the  measuring  site.  Re¬ 
sults  obtained  in  the  good  E.  S.  areas  were  compared 
with  those  obtained  in  the  bad  E.  S.  areas.  From  this 
comparison  a  basis  for  measuring  the  electroseismlcity 
of  an  area  resulted.  The  electroeelsm.elty  of  14  Nevada 
test  site  areas  was  determined  using  the  comparison 
criteria  established  above.  Using  the  results  obtained 
2  Areas  were  selected  from  which  2  nuclear  blasts  were 
measured.  A  series  of  controlled  experiments  was  made 
tn  conjunction  with  small  blasts  of  the  order  of  one  pound 
of  dynamite.  These  experiments  were  performed  at 
one  of  the  better  local  E.  S.  areas  and  consisted  of  an 
evaluation  of  a  3-dlmensloual  E.-  S.  array.  Electrode 
arrangements  for  these  tests  are  shown.  A  self  potential 
and  resistivity  log  was  made  of  one  of  the  boles  in  order 
that  the  E.  S.  results  might  be  correlated  with  local  ge¬ 
ology.  Additional  tests  were  made  to  determine  the 
feasibility  of  a  mode!  study  of  the  phenomenon.  (Con¬ 
tractor's  abstract) 
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Century  Geophysical  Corp. ,  Tulsa,  Okla. 

STUDY  OF  THE  EARTH  AS  A  SEISMIC  ELECTRIC 
TRANSDUCER,  by  S.  D.  Buchanan,  D.  P  Hearn  and 
others.  Final  rept.  Oct.  25,  1962  [80}p.  incl.  diagrs. 
tables,  refs.  (AF  49(538)1085)  AD  2389S6 

Unclassified 

For  quarry  blasts  of  the  type  and  size  encountered  in 
this  investigation  (600  to  13,000  pounds),  a  detection 
range  of  approximately  10  miles  is  indicated.  Ripple 
firing  of  the  quarry  blasts  considerably  reduced  the 
maximum  distance  at  which  the  eleetroseismlc  signal 
produced  by  these  blasts  could  be  detected.  There  Is 
extreme  variability  in  the  ability  of  different  areas  to 
produce  an  eleetroseismlc  signal.  Creek  bottoms,  in 
genera),  were  found  to  be  more  active  as  eleetroseismlc 
transducers  than  hilltops  or  barren  tableland.  The  in¬ 
ability  to  find  active  eleetroseismlc  areas  near  the 


GNOME  blast  or  the  Nevada  Test  Site  precluded  the 
possibility  of  making  a  determination  of  the  true  poten¬ 
tial  of  the  eleetroseismlc  technique  as  a  tool  for  detect¬ 
ing  nuclear  blasts.  However,  it  is  felt  that  had  suitable 
areas  been  found,  a  signal  could  have  been  recorded  at 
both  stations  for  the  GNOME  blast  and  at  Location  7  m 
Nevada.  A  vertical  electrode  span  was  found  to  offer 
an  improvement  in  S  N  ratio  of  15-1  over  that  for  a 
surface  electrode  span.  The  maximum  signal  on  a 
vertical  electrode  span  occurred  when  the  down  hole 
electrode  was  at  the  sand- shale  interface.  For  the 
model  study,  the  electroseismic  signal  amplitude  in¬ 
creased  as  the  percent  ot  sand  in  a  sand- shale  mixture 
was  increased.  The  effect  of  changing  the  conductivity 
of  the  interstitial  water  on  the  amplitude  of  the  electro- 
seismic  signal  was  found  lobe  minimal. 
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STUDIES  IN  MATHEMATICAL  BIOPSYCHOLOGY,  by 
H.  D.  Landaht  and  H.  White.  Final  rept.  Apr.  1,  1962, 
29p.  incl.  diagrs.  refs.  (AFOSR-2451)  (AF  49(638)- 
414)  AD  287857  Unclassified 

A  brief  report  on  a  study  of  visual  adaptation  is  given 
Principal  results  are  a  second  order  differential  equa¬ 
tion  for  the  concentration  of  rhodopsin.  a  model  that 
explains  how  the  sensitivity  of  the  rod  depends  on  the 
concentration,  a  model  that  explains  the  shape  of  the 
b-wave  of  the  elect  roretinogram.  and  the  fitting  of  some 
data  on  illumination  thresholds  on  the  basis  of  these 
models.  The  problems  of  real  and  appai  ent  movement 
are  discussed  in  terms  of  simple  neural  nets.  An  ex¬ 
pression  is  derived  for  maximum  distances  between 
stimuli  for  various  time  intervals  and  stimuli  intensities. 
Results  compare  favorably  with  available  data  so  pre¬ 
liminary  results  on  the  simplest  possible  mechanism 
give  an  output  which  depends  on  the  velocity  and  the 
width  of  a  sharply  defined  stimulus,  there  being  a  max¬ 
imum  with  respect  to  velocity.  Movement  of  a  poorly 
defined  stimulus,  e.  g. ,  intensity  S  =  0  for  x  0, 
sox  for  O-xyi,  and  5  constant  for  x  -  A  gives  an 
output  proportional  to  the  velocity  cf  movement  c..d  to 
S,  and  independent  of  A,  (Contractor's  abstract,  modi¬ 
fied) 
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ON  VISUAL  ADAPTATION:  l.  PHOTOCHEMISTRY,  by 
H  White.  [1962;  [9jp,  incl.  diagrs.  refs.  {APOSR- 
J615>  (Sponso>  ed  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)414  and  Public  Health  Ser¬ 
vice!  AD  404149;  AD  414012  Unclassified 

Also  published  In  Bull.  Math.  Blophvs. ,  v.  24-  351- 
351  Dec.  1962. 

Quantitative  aspects  of  the  photochemistry  of  visual 
adaptation  are  considered.  A  simplified  model  is  given 
that  fits  data  on  changes  of  rhodopsin  concentration  during 
and  following  strong  illumination,  A  variation  on  Wald's 
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compartment  hypothesis  Is  shovn  to  fit  the  quasi -linear 
dependence  of  log  threshold  upon  pigment  concentration. 
Finally,  there  is  a  brief  review  of  pertinent  data  on  cone 
pigments.  I  Central  tor's  abstract! 


Chicago  U.  Committee  on  Mathematical  Biology.  111. 

THE  DERIVATION  OF  D  ARCY  THOMPSON'S  THEORY 
OF  TRANSFORMATIONS  FROM  THE  THEORs'OF 
OPTIMAL  DESIGN,  by  R,  Rosen.  [1962]  ,'t '.q>.  lncl. 
diagrs.  (AFOSR-2459)  (AF  <9<63EiSi7s  Unclassified 

Also  published  in  Bull  Math.  Biophys.  .  v.  21-279-290. 
Sept.  fa62. 

I*,  is  shown  informally  tnat  Cohn  s  theory  of  Optimal 
Forms  can  be  construed  as  a  comparative  theory,  and 
that  when  this  is  done,  the  celebrated  theory  cf  trans¬ 
formations  of  DArcy  Thompson  follows  as  a  consequence. 
The  implications  of  this  type  of  theoretical  foundation 
fci  the  Thompson  theory  with  regard  to  problems  of 
comparative  morphology  are  discussed,  and  some  sug¬ 
gestions  for  the  further  Implementation  of  the  theory- 
are  described.  (Contractor's  abstract! 
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CHURCH'S  THESIS  AND  ITS  RELATION  TO  THE  CON¬ 
CEPT  OF  REALIZABILITY  IS  BIO  FOGY  AND  PHYSICS, 
bv  R  Rosen.  ,1962  -lOlp.  lnci.  refs.  (AFOSR-3206> 
AF  49' 638)9171  AD  409639  AD  403590 

Unclassified 

Also  published  lr.  Bull.  Math.  Biophys  .  v.  24:  375- 
393,  Dec.  iS62. 

An  attempt  to  characterize  the  physical  realizabilltv 
ji  a:,  abstract  mapping  process  in  terms  of  the  Turing 
computability  of  an  associated  numerical  function  is  de¬ 
scribed.  Such  an  approach  rests  heavily  on  the  validity 
of  Church's  thesis  for  physical  systems  capable  of  com¬ 
puting  numerical  functions.  This  means  in  effect  that 
one  must  investigate  ir  what  manner  Church's  thesis  can 
be  converted  into  an  assertion  concerning  the  nonexist¬ 
ence  of  a  certain  class  of  physical  processes  (namely, 
tnose  processes  which  are  capable  of  calculating  the 
values  of  numerical  functions  which  are  not  Turing- 
computabiei,  A  formulation  which  may  be  plausible  Is 
suggested,  and  it  ts  then  shown  that  the  truth  of  Church's 
thesis  lr,  this  form  ts  closely  connected  with  the  effec¬ 
tiveness  of  theoretical  descriptions  of  physical  systems, 
it  is  shown  that  the  falsity  of  this  form  of  Church's  thesis 
;s  related  to  a  fundamental  incompleteness  in  the  possi¬ 
bility  of  descnbtng  physical  systems,  much  like  the  in¬ 
completeness  which  GSdel  showed  to  be  Inherent  in 
axiomatizations  of  elementary  arithmetic.  Various 
implications  of  these  matters  are  briefly  discussed. 

■  Contractor's  abstract) 
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REACTIVE  INTERMEDIATES  IN  CYCLOPROPANE 
CHEMISTRY,  bv  W,  G.  Brown.  Final  rept.  Dec.  31, 
1962,  6p.  lncl.  diagrs.  iAfOSR-4875)  (AF  49(638)784} 
AD  413469  Unclassified 

Studies  were  made  of  the  chemistry  of  1, 1- dimethyl-  2, 
3-dinitrocyclopropane.  Unlike  the  mono-nitro  compound, 
the  ring  hydrogens  are  liable  to  acetate  Ion,  —  catalyzed 
hydrogen  -  deuterium  exchange.  With  a  stronger  base, 
hydroxyl  Ion,  the  compound  readily  undergoes  a  ring 
cleavage  similar  to  those  known  for  nibrocyclopropyl 
ketones.  Further  studies  were  made  on  the  photochemi¬ 
cal  transformations  of  ary!  ketones  containing  cyclo- 
propyl  substituents,  ss  well  as  analogous  compounds 
with  larger  rings.  The  preliminary  findings  disclose 
patterns  of  phoiolytic  reactions  not  hitherto  exemplified. 
One  example  Is  the  formation  of  2-methyl-4-bentoyl-l- 
butene  upon  IA  Irradiation  of  1- benzoyl- 2.  2-dimethyl- 
cyclopropane.  {Contractor's  abstract,  modified) 


550 

Chicago  U.  Dept,  of  Chemistry.  Ill. 

A ,  A- IMMETHYH ,  6-DIPHENYL-6- VALEHDLACTONE, 
by  W.  G.  Brown  and  F.  Greenberg.  [1962]  ]I]p. 

]'AF  49(638)784]  Unclassified 

Published  in  Jour.  Org.  Chem. ,  v.  28:  598,  Feb.  1963. 

Steuer  and  Krause  described  the  prepara tioi  of  a 
compound  believed  to  be  l,3-dlbenzoyl-2. 2- dimethyl- 
propane  by  a  Friedel-  Crafts  condensation  of  3,3- 
dimethylgiutaryl  chloride  (I)  with  CgHg.  A  repetition 

of  this  work  showed  that  the  product  actuallv  was 
3-fl-dlmethyl-5-6-diphenyl-4-valerolactone(n). 
t(20. 8g),  treated  wllfc  29g  of  AlCL,  tn  150  ml  CgHg  at 

O',  the  mixture  stirred  2  hr  at  room  temperature,  and 
the  product  crystallized,  gave  5,8g  of  n,  which  melted 
at  91.7-92.  2’.  The  Grtgnard  synthesis  from  0. 95g 
diethyl  3, 3-dimethylglutaratc  (0. 95g)  gave  1.02g  of  IT. 
Successive  treatment  of  II  wtU-  NHjOH,  HC1,  and 
FeCl3  gave  the  wine  color  for  esters  and  lactones. 
Infrared  and  nuclear  magnetic  resonance  spectra  were 
given  for  II. 
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ON  ONE-SIDED  LOCALIZATION  OF  TRIGONOMETRIC 
SERIES,  by  A.  Zygmund.  jl962][13]p.  (AFOSR-J449) 
(AF  49(638)551)  Unclassified 

Also  published  in  Studies  In  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  SzegS,  C.  Loewner  and 
others.  Stanford  U.  Press,  1962,  p.  435-447. 

tnx 

Let  S  be  a  trigonometric  series  Ucne  with 
coefficients  c  tending  to  0  as  n  -  i  -,  The  series  S  is 
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localizable  at  the  point  x^  to  the  right  tf  there  is  another 

trigonometric  series  T  such  that  for  some  <  '  0. 

(1)  T  is  equlconvergent  with  S  in  the  interior  of  (x^.  Xp  * 

e);  (2)  T  converges  to  0  in  the  interior  of  (x^— e,  Xq),  In 

this  definition  S  Is  necessarily  localizable  at  x^  to  the 

left.  The  main  theorem  is  as  follows.  A  necessary  and 

sufficient  condition  for  S  -  Ec  eln*  to  be  localizable  at 
n 

xfl  Is  that  the  integrated  series 

Sj  -  CgX  *  C0  •  T.'  (tn  ln)ein:X  converges  at  x^. 

<7-.  cn.kexp  itp  *  k>*0 
and  lim  _  —  —  - -  0 

n-t’  I  k-;|  ni  2  k 

Some  related  theorems  are  also  given.  (Math.  Rev. 
abstract) 


over  near  fields  of  special  rha.acter  satisfy  these  same 
3  conditions.  The  following  theo  *m  is  proved:  Let  G 
be  a  doubly  transitive  permutation  group  satisfying 
conditions  1-3  Then  G  is  one  of  the  groups  discussed 
above..  (Math.  Rev.  abstr.  .) 
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ON  THE  STABILITY  OF  A  MACLAUHIN  SPHEROID 
OF  SMALL  VISCOSITY,  by  P.  H.  Roberts  and  K. 
Stewartson,  [1962]  [Hjp.  tncl.  refs.  (AFOSR-J865) 
(Sponsored  jotntly  by  Air  Force  [Office  of  Sdentifi :  Re¬ 
search]  under  AF  AFOSR-62-136  and  Army  [Research 
Office  (Durham)])  AD  415835  Unclassified 

Also  published  ip  Astr.vphys  Jour.,  v.  137:777-790, 
Apr7  1.  T$?3. 


Chicago  U  [Dept,  of  Mathematics]  111. 

A  CLASS  OF  DOUBLY  TRANSITIVE  PERMUTATION 
GROUPS,  by  M.  Suzuki.  [1962]  [3]p.  [AF  49(638)858] 

Unclassified 

Published  in  Proc.  Intemat'l.  Cong,  of  Mathemati clans, 
Stockholm "(Sweden)  (Aug.  15-22.  1962}  Djursholm, 
InstitutMUtag-Lefner,  1963,  p.  285-287. 

The  author  discusses  some  recent  work  concerning  the 
classification  of  certain  classes  of  doubly  transitive 
permutation  groups.  (Math.  Rev.  abstract) 
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The  stability  of  a  viscous  Maclaurln  spheroid  's  solved 
asymptotically  for  smal  kinematic  viscosity,  v.  It  is 
shown  that,  in  this  limit,  the  frequency  of  oscillation, 
n.  with  respect  lo  the  mode  which  becomes  neutrally 
stable  in  the  absence  of  viscosity  at  the  ooint  of  bifurca¬ 
tion  (where  the  eccentricity,  e,  of  the  meridional  section 
is  approximately  0.8127),  is 


n  *  1 
0 


5ii. 


a2Q  (e) 


-  0(v). 


In  the  foregoing  formula  n^  denotes  the  frequency  In 

the  absence  of  viscosity,  a  is  the  radius  of  the  equatorial 
section,  and  Q(el  is  a  certain  function  of  e  which  changes 
sign  at  e  -  0.8127  and  is  positive  for  smaller  values  of 
e.  From  equation  (1)  It  follows  that  the  Maclaurln 
spheroid  ts  Indeed  unstable  beyond  the  point  of  bifurca¬ 
tion  when  viscosity  is  present.. 


[Chicago  U.  Dept,  of  Mathematics,  III.  j 

ON  GENERALIZED  (ZTJ-GHOUPS,  by  M.  Suzuki. 

[1962]  [4jp.  [AF  49(630858]  Unclassified 

Published  in  Arch.  Math.,  v.  13:  199-202,  1962. 

Doubly  transitive  permutation  groups  which  satisfy  the 
following  conditions  are  studied:  (1)  the  degree  of  G  Is 
1  »  n  where  r.  is  a  power  of  2.  (2)  the  subgroup  H  con¬ 
sisting  of  elements  which  leave  one  fixed  symbol  invari¬ 
ant  contains  a  normal  subgroup  Q  which  is  regular  on 
the  remaining  n  symbols;  (3)  the  subgroup  consisting  of 
elements  leaving  2  distinct  symbols  invariant  is  a  cycle 
group  of  odd  order.  A  class  of  groups  satisfying  condi¬ 
tions  1-3  can  be  constructed  as  follows:  Let  e  (x,  y)  - 

x  ,  y.q  -  x.,  y  *!  -  x_,  be  the  hermlttan  defined 
1*  ■'l  2  2  3  3 

over  GF  (q^),  where  q  is  a  power  of  2,  the  projective 
unitary  group  contains  a  normal  simple  subgroup  of 

Index  1  or  3  denoted  by  HO  (3,q2).  Then  HO  (3,  q2)  acts 
as  a  permutation  group  on  the  points  x  -  (Xj,  Xj,  *j) 

in  the  projective  plane  with  e>  (x,  x)  -  0.  It  can  then  be 
2  3 

verified  that  HO  '3,q  )  satisfies  1  -  3  with  n  -  q  ,  In 
addition,  some  croups  of  semtllnear  transformations 
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ON  HIGHLY  ROTATING  POLYTHOPES.  I.  by  P.  H. 
Roberts  [1962]  [13]p.  incl.  tbagrs.  lAFOSR-1277) 
(AF  AFOSR-62-1361  AD  424346  Unclassified 

Also  published  In  Astrophys,  Jour.  ,  v.  137-  1129-1141, 
MaylS;  T55T 

This  paper  is  concerned  with  the  equilibrium  of  a 
highly  rotating  mass  of  fluid  which  obeys  a  polytropic 
equation  of  state.  Since  exact  solutions  are  possible 
only  when  the  angular  velocity  O  of  the  configuration  is 
1  2 

small  compared  with  (QB  )  .  where  f>  is  the  mean 

density  and  G  is  the  gravitational  constant  the  methods 
expounded  in  this  paper  are  necessarily  approximate. 

It  ts  supposed  that  ihc  equidenslty  surfaces  are  similar 
and  similarly  situated  oblate  spheroids,  and  the  prob¬ 
lem  is  reduced  to  finding  the  appropriate  eccentricity 
of  these  spheroids  and  th-.  variation  of  density  with 
equatorial  radius.  Three  methods  oi  making  these  de¬ 
terminations  are  preposed  and  are  examined  tn  detail 
for  the  polvtrope  of  index  unity.  Tliese  methods,  re¬ 
spectively,  depend  on  (1)  a  variational  principle. 
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(2!  sattsM.'.g  hydrostatic  equilibrium  exactly  in  the 
equatorial  plane,  and  (3)  satisfying  hydrostatic  equilibri¬ 
um  exactly  on  the  polar  axis.  Method  1  is  shown  to  lead 
to  results  which  are  a  compromise  between  those  of 
methods  2  and  3.  Some  attention  Is  given  to  the  question 
of  whether  or  not,  a*  O  is  Increased,  the  polytrope  will 
bifurcate  to  a  Jacobi  form  before  equilibrium  Is  broken 
by  centrifugal  forces  at  the  equator..  It  Is  concluded 
that  if  the  polytropic  index  is  less  than  unity  (approxi¬ 
mately!.  bifurcation  will  indeed  occur. 
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MOTE  ON  A  NONUNEAR  EIGENVALUE  P  HOB!  .EM,  by 
M.  Shsnbrot.  !1962]  [7Jp.  (APOSR-J1622)  (Al  AFOSR- 
62-136!  AO  429262  Unclaaclficd 

Also  published  in  Proc.  Amer.  Math.  Soc. .  v.  14:  552- 
o"58,  Aug.  1963. 


Also  publtshed  In  Astrophys.  Jour. ,  v.  138:  809-81#, 

©riTirreer — 

In  Part  1  (Item  no.  555,  Vol.  VT)  a  variational  method 
was  given  for  determining  approximately  the  structure 
of  a  rotating  polytrope.  On  specifying  an  n-parameter 
family  of  equidensity  surfaces,  the  variational  method 
gave  the  "best'  values  for  these  n- parameters  and  the 
"best"  {'tensity  to  assign  to  each  surface.  In  this  paper 
a  two- parameter  family  of  surfaces,  namely,  oblate 
spheroids  of  variable  eccentricity  is  assumed.  The 
variational  method  is  used  to  derive  differential  equations 
for  the  eccentricity  e(m)  and  the  density  p(m),  as  a 
function  of  the  equatorial  radius  m.  It  is  proved  that, 
for  small  e,  ihe  theory  agrees  with  that  of  Clairaul  and 
also  with  that  o,  Chandrasekhar  for  5  slightly  distorted 
polytrope. 
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The  author  considers  the  equation  Xu  -  Au  •  V  In  a 

Hilbert  f.uce  H  where:  (1)  /.  is  a  compact  symmetric 
ope.utor  with  simple  eigenvalues  Its  eigenfunctions 

v  span  H-  Moreover,  11 5  min  „  u  -  u.  then 
n  n  j«n  n  J  • 

* 

Here  o  -  I..  12)  Bi  is  an  operator  de- 


B.  is 
x 


fined  for  all  X  In  the  disk  X  e  (a  t  -1)!  ’A 

uniformly  bounded  by  "b’  in  that  disk  and  satisfies  a 
Lipschitz  condition  £  L1  >  *  u  .  He  proves 

the  theorem:  There  exist  infinitely  many  eigenvalues 
>  a  and  eigenfunctions  of  the  above  equation.  The 

sequence  Xn;  approaches  zero.  Moreover,  there  is 
an  integer  N  such  that  K^,  -  Hj.  and.  If  x  Is  any  element 

of  H,  it  can  be  represented  in  the  form 
N-l 

X  -’J  tv  t  u  , 

1  vnn  x;  n  n 

Finally,  If  A  and  the  series  giver,  tn  (1!  above  are 
small  enough,  N  may  be  taken  as  unity,  so  that  the 
sequence  un;  Is  complete  in  H.  Here  H  denotes  the 

subspace  spanned  by  { v\,,  v,^  j.  . . .  '  and  K^.  denotes 

the  subspace  spanned  by  all  but  the  first  N  -  1  of  the 
eigenfunctions  of  the  equation.  If  infinitely  many  such 
exist,  tn  order  to  establish  the  series  expansion  of 
the  theorem,  an  existence  proof  including  many  estimates 
is  needed.  Also  needed  here  is  a  theorem  of  Paley  and 
Wiener.  An  application  is  made  to  the  equation 

,  d  du 

Lu  -£  p  *r 


COMPARISON  OF  LOCALIZED  AND  DELOCALIZED 
MODELS  FOR  n  -  v  STAR  TRANSITIONS:  A  POSSIBLE 
INTERPRETATION  OF  THE  OBSERVED  SYM-TETRA- 
ZtNE  FLUORESCENCE,  by  M  A.  El-  Bayouml  and  D. 

R.  Kearns  '1962]  |2jp.  (APOSR-64-2335!  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)923  and  Atomic  Energy  Commission) 

AD  452018  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. .  v.  36:  251 6- '517, 
May”!  962. 

The  merits  and  failures  of  different  theories  of  n  -  v 
transitions  in  monocyclic  a  zincs  are  reviewed.  A 
semtempirtcal  theory  is  developed  which  accounts 
more  successfully  for  most  of  the  experimental  observa¬ 
tions. 
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QUASI-  FREE  PROTON- PROTON  SCATTERING  IN 
LIGHT  NUCLEI  AT  450  MEV,  by  H.  Tyren,  S.  Kuliander. 
and  R.  Ramachandran.  Final  rept.  Oct.  15,  1962  ]8 ]p. 
ind.  diagrs.  tables,  refs.  (AFOSR-4787)  (AF  49(638)- 
958)  AD  408559  Unclassified 

Quasi- free  proton- proton  scattering  In  light  nuclei 
has  been  studied  experimentally  at  450  mev  incident 
proton  energy.  Energy  and  angular  correlations  of  the 
2  emerging  protons  have  been  measured  using  2  double 
focusing  magnetic  spectrometers  and  a  multi-channel 
electronic  detector  svstem.  (Contractor's  abstract) 


Chicago  U.  Dept,  of  Mathematics,  Ill.  ] 

ON  HIGHLY  ROTATING  POLYT ROPES,  tl.  by  P.  H. 
Roberts.  |1962][ll]p.  (APOSR-64-0978)  (AFAFOSR- 
62-136)  AD  440152  Unclassified 
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Chicago  V.  (Dept,  of  Psychology]  IU. 

FREQUENCY  DISCRIMINATION  AFTER  BILATERAL 
SECTION  OF  THE  BRACHTUM  OF  THE  INFEHIOR 
COLUCULUS,  by  J.  M.  Goli&erg  and  W.  D.  Neff. 

(1961]  |26]p.  incl.  Ulus  tflagrs.  tables,  refs.  (Sponsored 
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jtnmly  by  Air  Force  Office  of  Scientific  Research  under 
|AF  49(638  926;  and  Office  of  Naval  Research; 

Unclassified 

Published  in  Jour.  Cornpar.  Neurol.,  v.  116:265-290, 

15857 - 

Nine  cats  were  trained  to  make  an  auditory  frequency 
discrimination.  The  brachium  of  the  inferior  colliculus 
was  then  sectioned  bilaterally  and  after  recovering  from 
operation  the  animals  were  retrained.  The  cats  could 
be  divided  into  3  groups:  (1;  evoked  potential  to  click 
stimuli  were  recorded  from  auditory  cortex  at  time  of 
sacrifice  and  microscopic  examination  of  the  brain  stem 
sections  revealed  that  the  brachium  of  the  Inferior  col¬ 
liculus  was  not  completely  sectioned:  (2)  evoked  potentials 
were  recorded  from  auditory  cortex  even  though  the 
brachium  was  completely  sectioned;  and  (3)  auditor) 
cortex  was  not  electrically  responsive  to  click  stimuli 
and  the  brachium  was  completely  sectioned.  It  is  con¬ 
cluded  that  animals  in  which  the  auditory  system  is 
completely  sectioned  at  th’  level  of  the  brachium  of  the 
inferior  colliculus  cannot  relearn  in  1000  trials  the 
same  frequency  discrimination  that  animals  in  which  the 
geniculo- cortical  auditory  system  is  eliminated  by 
ablation  of  auditory  cortex  can  relearn  m  less  than  300 
trials. 
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Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Hi. 

COMPILATION  OF  HYPERFRAGMENT  BINDING 
ENERGIES,  by  N.  Cravton,  R.  LevbSetti  and  others. 
(1962j  [4]p.  Hid.  dlagrs.  tables,  refs.  (AfOSR-1817) 
(In  cooperation  with  Northwestern  U. ,  Evanston,  Ill. ) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)209.  and  National  Science 
Foundation!  AD  295884  Unclassified 

Also  published  in  Rev.  Modern  Phys. ,  v.  34;  186-189, 

- 

The  purpose  o!  this  work  is  to  present  new  results  on 
»- meson!  c  decays  of  '  heavy  hypernuclei  "  (A  •  5s  and  si 
the  same  time  to  report  on  an  up-to-date  compilation 
of  binding-energy  data  for  ail  hypernuciear  species. 
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Chicago  U.  [Enrico  Fermi  Inst,  for  Nucle.r  Studies!  ill. 

[NUCLEAR  EMULSION  STUDIES  OF  THE  PROPERTIES 
OF  HTPERNUCLEli  by  R.  Levi-Settl  and  V.  L.  Telegdl. 
Final  rept.  :1962!  '12^.  tnei.  refs.  (AFOSR-4298) 

(A F  49(638  -209:  AD  283985  Unclassified 

Considerable  Information  concerning  the  properties  of 
hypemuclet  has  been  determined.  It  has  been  established 
that  the  A- nucleon  interaction  ts  charge  Symmetric, 
.-amely  the  A-n  interaction  ie  essentially  as  strong  as 
the  A-p  Interaction.  This  c occlusion  is  drawn  from  the 
study  of  the  binding  energy  of  mirror  hypernuciei.  Also 
established  was  the  fact  thai  the  A-h  interaction  is  spin 
dependent.  7h‘s  conclusion  stems  from  both  the  analysts 
of  the  binding  energies,  and  from  the  experimental 


determination  of  the  spins  of  hypernuciei  like 
3  4  8 

AH  ,  ,  and  aLi  .  The  A- nucleon  interaction  is 

found  to  be  stronger  in  the  antiparaUcl  orientation  of 
the  A  and  N  spins,  in  contrast  with  the  opposite  situation 
tor  the  nucleon- nucleon  tN-N)  Interaction.  It  also  be 
f-amc  possible  to  estimate  the  depth  of  the  potential 

well  experienced  by  a  Ahyperon  in  infi  dte  nuclear 
matter  from  an  analysis  of  the  binding  -.  .nergy  of  very 
heavy  hyperfragraents  —  a  value  of  mev  was 
found.  Tlse  weak  A-nucleon  InteractSCi:.  wag  explored 
in  studies  of  the  decay  modes  and  lifetimes  of  hyper- 
nuclei.  Several  new  ..hecks  concerning  the  so-called 
AT  -  •  rule  have  been  supplied.  The  lifetime  of 

Ali  was  measured  yielding  a  result  winch  raifirmeo 

4 

the  spin  assignment  1  -  0  for  ^H  .  The  sWw  A-N  de- 

exdtation  processes  *  N  -  N  -  N.  and  A  -  p  -  N  »  p 
were  investigated  showing  that  these  2  processes 
occur  with  comparable  frequency.  Several  properties 
bearing  on  the  nuclear-physics  aspects  of  hypernuciei 
were  explored  Including  phenomena  of  final  state  inter¬ 
action  as  well  as  production  processes  of  hyperfrag¬ 
ments.  It  was  also  shown  that  (T"n)  hyperfragments 
do  not  exist.  FlnaHy,  several  Improvements  in  meas¬ 
uring  techniques  are  reported. 
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Chicago  U.  Enrico  Fermi  Inst,  foi  Nuclear  Studies,  II!. 

A  PROBABLE  EXAMPLE  OF  THE  DECAY  T®  .-  A  . 
e*  ,  e~  IN  NUCLEAR  EMULSION,  by  D.  H.  Fans,  R. 
Levt-Setti  and  others.  Feb.  1962,  8p.  inch  Ulus, 
table,  refs.  (Rept.  no.  EFTNS  62-7;  (AFOSR-4423) 

(AF  49(638)209)  AD  2S5966  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  127-  605-606, 

JuIfTSTi§B2. 

An  event  has  been  observed  in  nuclear  emulsion  which 
is  attributed  to  the  production  of  a  E®  hyperon  and  its 
subsequent  decays  via  the  mode  E®  -  A  *  eT  ♦  e~.  From 
the  apparent  concurrence  of  !ne  tracks  involved  in  the 

dislnte  adons,  it  has  been  deduced  that  the  T°  lifetime 
- 1 4 

for  this  event  is  «-  1C  sec. 
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Chicago  U.-  Enrico  Fermi  Inst,  for  Nuclear  Studies.  Ill. 

A  DETERMINATION  OF  THE  SPIN  OF  AL!8,  by  D.  H. 

Davis,  R.  Levt-Setti,  and  M.  Raymund.  [19f>2j  [5 jp. 
incl.  dlagrs.  table,  refs.  (A FOSR- 65-0464)  (AF  49- 
(638)209!  Unclassified 

Presented  at  meeting  of  the  Araer.  Phys.  Soc. . 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Abstract  published  in  Bull.  Amer  Phys.  Soc.,-  Series 
liT  v.  j:.  469,  Aug.  27,  1962. 
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Als,.  pimltshed  jn  Nuclear  Pf.ys  ,  v.  4!  73 -)7,  Feb 
!‘»63! 

The  available  dfta  on  ,1.)'*  -  -  Mrv  .  He*  decay  have 

been  analysed  in  terms  of  intermediate  Be**  mates.  Out 
uf  41  events.  32  are  interpreted  as  Lvvohi  <  the  2*. 

it 

2. 9- mev  level  of  Be  ,  while  the  remainder  seem  to 

g 

pr  coed  through  other  Be  states  (including  the  ground 
state..  The  center- of  mass  angular  distribution  of  the 

two  He"*  nuclei  ( relative  to  the  »  direction!  has  been 

studied  for  the  32  decays  to  the  2"  state  of  Be*\  A  com- 
(.a."son  wttn  the  theoreiii  prediction  of  Dalifz  indicates 
if 

that  ihe  spin  of  Lt  Is  most  likely  unity 
A 
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Chicago  V..  Enrico  Fermi  Inst,  for  Nuclear  Studies,  !ll. 

HYPERFRAGMENT  PRODUCTION  BY  4.5  GEV  C  •>' - 
MESON  INTERACTIONS  IN  EMULSION  NUCLEI.  A 
REAPPRAISAL,,  by  J.  Zakrzewski,  D.  H.  Dans.  and 
O.  Snjeggestad.  [1962]  [8jp.  loci,  dizgrs.  refs.  (AFOSR 
65-0336.  ;AF  49(633,209;  AD  617872  Unclassified 

Also  published  m  Nuovo  Cimecto,  Series  X.  v.  27  .  652- 
659,  Icb.  1  f  1963 . 

The  hyperf ragmen!  production  by  fast  »-  meson  imerac- 
t.ons  ts  shown  to  be  well  explained  by  the  model  of  Jones 
ot  al.  fr.  particular,  the  shor  -  ranee  hyperfragmems 
are  shown  to  be  predominantly  very  heavy  and  not  light 
as  had  been  supposed.  The  conclusions  of  Stlversiem, 

Fry  et  al  and  Lokanathan  et  al,  are  critically  examined 
with  recourse  to  this  fact 


Cti  '■a,,  i  ...  Enrico  Fermi  Inst,  for  Nuclear  Studies,  111. 

B!NTN>:'  ENERGY  OF  A'  HYPERONS  IN  HEAVY 
P.YPER.NUCLEI  (60  A  lOOi,  by  D.  H.  Davis,  R. 
Le-.-.-Sc.b  and  others.  '10621  [3  fp  Incl.  diagrs.  table. 
'AKdR-6S-3c37j  (AF  49(638)209}  AD  617044 

Unclassified 

A. so  ■  uoLshed  ,'i  Phys.  Rev.  Ltrs. .  v.  9:464-466, 

Dec  'L'lMf.  " 

From  a  study  of  the  io»al  visible  energy  .r'*sse  In  the 
non- mesoni."  decays  o;  A-hyperauclei  in  emulsion,  which 
are  the  spaiUtton  prods -Is  of  sil-er  and  bromine  with 
masses  In  the  range  .1  'A  to  A  100.  an  upper  limit  of 
about  35  mev  is  placed  the  value  of  the  rinding  energy 
E.  From  the  observance  of  5  *  meson;  c  decays,  which 
are  attributed  to  rypfrirag.iei'b-  of  the  same  order  of 
mass,  a  more  precise  »sKc.,i tmr  si!  this  limit  is  made, 
namely,  about  25  mev.  T  esc  fragments  resulted  from 
the  .r.teracttons  of  K*  r,i; sens  of  8£K>  met  c  and  1. 5 
get  c.  At  300  mev  c  3  rxa.t'gies  >i  iflrsonic  decay  were 
accompanied  by  about  H00  cur- mesc'dr  disintegrations. 


Chicago  U.  (Enrico  Fermi  Inst,  for  Nuclear  Studies]  Ul. 

BINDING  ENERGIES  OT  HEAVY  HYPERNtTLEI,  by  N. 
Crayton,  P.  H.  Davis  anl  others  [1952]  (Sjp.  Incl. 
mag.-,  tables.  (Sponsored  JAntly  by  A!>  Force  Office  of 
Scienttflt  Research  undtr  [AF  49(638)209]  and  National 
Srience  Foundation)  Unclassified 

Pisbiished  tn  Proc.  1962  tnternat ...  Conf.  on  Higfa- 
Enetgy  Physics,  at  CERN,  Geneva  (Switzerland) 

•  July  4-11,  1962),  Geneva,  CERN,  Scientific  Information 
Service.  1962,  p.  382-384.. 

The  binding  energies  and  decay  modes  of  the  Identified 
heavy  hyperf-agments  from  56  n'-mesonic  decays  of 
hypeT.jciei  with  a  mass  greater  than  5  are  tabulated. 

A  compila.ioo  of  present  data  averaged  with  previously 
published  data  is  also  presented. 
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Chicago  U.  [Enrico  Fermi  Inst,  for  Nuclear  Studies]  Ill. 

DETERMINATION  OF  THE  AH4  LIFETIME,  by  N. 

Crayon,  D.  K.  Davis  and  others.  [1862]  [3]p.  Incl. 
Ulus,  diagrs.  table.  (Sponsored  jointly  by  Air  Force 
Offlr,  of  Scientific  Research  under  |AF  49(638)209] 
and  National  Science  Foundation'!  Unclass'fled 

Published  lr  Proc.  1962  Tnte.-nat'l,  Conf  on  High- 
EnergyThyslcs  at  CERN,  Geneva  (Switzerland) 

(July  4-11  1BG2),  Geneva,  CERN,  Scie-tific  Informa¬ 
tion  Service,  1962,  p.  460-462. 

T'.e  /fl4  lifetime  was  measured  by  observation  of  both 

aeeays  ai  rest  and  in  flight  by  the  mode  ftH4  -  He4  » 

In  an  emulsion  stack  exposed  to  a  stopping  K’  beam.  9 
decays  in  flight  a, id  43  decays  at  rest  were  found.  From 

these  the  maximum  likelihood  estimate  of  the  ^H4  mean 
lifetime  was  determined  to  be  (1. 18  x  10**®  sec. 
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Chicago  U.  [Enrico  Fermi  Inst,  for  Nuclear  Studies;  Ill. 

HYPERNUCLEI,  by  V.  L.  Telegdi.  [1962]  Jjp.  incl. 
diagrR.  table.  (AF  49:  638)20:)]  Unclassified 

Published  In  Scient.  Amer. ,,  v.  206-  50-56,  Jan.  1952. 

An  historical  review  cf  hypernue’ei  ts  presented.  Vari¬ 
ous  hyperor.s  and  fheir  properties  are  given  ir  table 
form. 


127  - 


AIR  FORCE  SCIENTIFIC  RESEARCH 


570 

Chicago  U.  [Enrico  Fermi  Inst.  for  Nuclear  Studies]  1.1. 

MES1C  DECAYS  OF  HYPERNUCLEI  FROM  K  INTER¬ 
ACTIONS  AT  REST  AND  AT  -  800  M?v  c  (Attract)  by 
N.  Crayton.  D.  H.  Darts  and  others.  [1962]  (l  jp.  !l-i 
cooperatton  with  Northwestern  U  .  Evanston,  til. ) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  49(630)209]  and  National  Science 
Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  I’hvs.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer  Phys  Soc. .  Series  It,  v.  7 
?§,’  Jan.  ST  1962. 

Two  emulsion  stacks  have  been  exposed  to  the  tsSD  me.-  c 
separated  K~  beam  at  the  Bevalron.  Botl.  stacks  are 
built  up  oi  '1.2  mm  thick  K-5  pellicles.  Stack  1  consists 
of  82  such  pellicles  ef  area  4  In.  x  6  in.  and  contains 
-  6  %  10*  stopping  K  .  Stack  2  consists  of  117  pellicles 
of  area  6  In.  x  8  in.  and  was  exposed  to  -  10®  K'  Incident 
at -.800  mev/c.  To  date  -  400  mesic  hyperfragments 
(MHF)  have  been  found  In  stack  1  and  -  100  MHF  in  stack 
2.  Measurements  on  these  events  are  now  In  progress, 
and  preliminary  results  wi).  be  presented.  In  particular 
a  comparison  of  MHF  production  by  K'  at  rest  and  in 
flight  will  be  attempted.  In  addition  data  wtU  be  presented 
bearing  on  the  binding  energy  (BA)  for  those  hypernu,  lei 
where  BA  is  rather  poorly  known,  as  well  as  on  rare  de¬ 
cay  modes  of  hyperfragments.  If  sufficient  data  are  avail¬ 
able  by  then,  an  estimate  will  also  be  given  for  the  life¬ 
time  of  the  A  bound  in  nuclear  matter.. 
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Chicago  U.  Bunco  Fermi  last,  for  Nuclear  Studies,  III 

Hic:»  ENERGY  ELECTRO  5S  OF  SOLAR  ORIGIN,  by  P. 
Meyer  and  R.  Vogt.  Apr.  1962  [8]p.  lncl.  diagrs. 
(AFOS5R-2970)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  A.F  49<5S8fl008.  National 
Aeronautics  and  Space  Administration,  and  National 
Science  Foundation)  Unclassified 

Also  published  in  Phvs.  Rev.  Ltrs. .  v  387-389 
MayT5?2T 

The  existence  of  electrons  ;n  the  primary  cosmic  radia¬ 
tion  has  been  established  over  the  past  yr  The  ques'ion, 
whether  these  electrons  have  their  origin  m  the  galaxy, 
within  the  solar  system,  or  both,  has  retrained  open. 
.Attempts  were  made  to  investigate  whether  electrons  in 
the  energy  range  from  100  mev  to  several  bev  may  .  ® 
emitted  by  the  sun  during  solar  flares  which  are  known 
to  produce  protons  of  xttnilar  energy.  An  observation 
is  reported  here  which  shows  that  electrons  may  be 
emitted  by  the  sun  d-ring  a  solar  Tare  and  that  the  active 
region,  which  passed  center  meridian  on  July  14.  1961 
did  Irefcved  emit  electrons  with  energies  about  100  raev 
which  could  be  observed  at  the  earth. 
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Chicago  U.  Enrico  Fermi  Inst,  fer  Nuclear  Studies,  Ill. 

PRIMARY  COSMIC  RAY  AND  SOLAR  PHOTONS  II 
by  P.  Meyer  and  R.  Vogt.  [1962J  ;5jp.  lncl.  diagrs. 
table,  refs.  (APOSR-J461)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  A f  AfOSR-62- 
23,  National  Aeronautics  and  Space  Administration, 
National  Science  Foundation,  and  Office  of  Nave’ 
search:  and  Royal  Canadian  Air  Force)  AD  407  , , 

Unclassified 

AlEopubllshed  in  Phvs.  Rev..  129-  2275-2279. 

Ma?i;  is  §?. —  ‘ 

During  July  and  Aug.  19C1,  the  energy  spectrum  of 
primary  eo3mlc-ray  protons  was  Investigated  in  the 
energy  range  from  80  to  350  mev.  The  observations  were 
made  in  5  high- altitude  balloon  flights  at  geomagnetic 
latitudes  X  >  73  N.  Solar  flare  and  quiet  day  spectra 
were  obtained  A  comparison  of  the  1960  and  1961  re¬ 
sults  leads  to  the  following  conclusions:  (1‘,  A  significant 
flux  of  low-energy  protons  Is  continually  present  in  the 
primary  radiation  In  the  years  of  high  solar  activity. 

1 2)  This  Rux  decreases  with  the  declining  level  of  solar 
activity  as  the  galactic  cosmic- ray  flux  increases.  It  is, 
therefore,  suggested  that  it  is  of  solar  origin.  (3)  The 
time  dependence  of  the  obst  rved  proton  flux  suggests  the 
following  alternatives:  (a'  the  particles  are  produced  or 
released  mere  or  les  s  continuously  by  the  sun  and  do 
not  originate  only  in  the  large  Hare  events;  or  (b)  the 
partteks  are  produced  In  individual  large  solar  flares 
and  subsequently  stored  over  long  periods  of  time. 

This  second  alternative  would  require  a  new  and  as  yet 
unknown  storage  mechanism  with  a  characteristic  time 
of  about  30  or  more  days  (Contractor’s  abstract) 
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Chicago  U.  Enrico  Fermi  Inst,  for  Nuciear  Studies,  111. 

THE  PHYSICAL  SIGNIFICANCE  AND  APPLICATION 
OF  L.  Bq,  AND  Rq  TO  GEO  MAGNETICALLY  TRAPPED 

PARTICLES,  by  E.  C.  Stone  [1962;  !l0;p.  incl  diagrs. 
(AFOSR-J1552)  (AF  AFOSR- 62-23)  AD  427408 

Unclassified 

A  iso  published  in  Jour.  Geophys,  Research,  v.  66-4x57- 

7i<^rj^ry"re7T963. 

In  a  dipole  field,  many  different  invariant  shells  it.-  B,n) 
share  exactly  the  same  lines  of  force.  These  invariant 
shells  are  therefore  members  of  a  degenerate  svs  i-ri. 

In  the  geomagnetic  fieid,  which  is  assumed  static  ia 
without  electric  field,  these  degenerate  systems  aie 
split  by  azimuthal  asyir -  ■-  're.  A  distinction  .  u  made, 
therefore,  between  the  use  of  parameters  at  invariant 
of  charged  particle  motion  (invariant  representation.) 
and  their  use  as  constants  lor  all  particle!-  on  a  it-’-e  of 
forc»-  (degenerate  representation).  It  is  found  that 
Mcliwains’s  L  saiue  associates  nendegeaerate  geomag¬ 
netic  shells  with  iipcle  degenerate  systems  if  L  at  a 
P'Hnt  in  space  is  rede*!..  -d  to  imply  only  to  pan-les 
mirroring  at  that  poim.  Emf  .-asts  is  placed  on  the  re¬ 
defined  L  as  ar  .  .’.variant  laramete’  of  particle  motion 


12S  - 


AIR  FORCE  SCIENTIFIC  RESEARCH 


and  on  the  near  equality  of  the  L  value  of  a  particle  and 
the  equatorial  radius  Rq  of  the  line  of  force  on  which  the 
particle  is  mirroring.  Although  the  original  definition  of 
L  resulted  in  a  very  useful  parameter,  the  present  defini¬ 
tion  allows  a  physical  interpretation  of  L  as  originally 
applied  and  extends  its  usefulness  beyond  that  allowed  by 
the  original  definition  With  the  present  definition,  the 
different  values  of  L  along  a  line  of  force  can  be  identified 
with  the  radial  separation  of  particles  mirroring  on  that 
line  as  they  drift  in  longitude.  This  separation  is  =■  2c 
of  the  she!!  radius  and  represents  the  accuracy  with  which 
a  s'ngle  magnetic  field  parameter,  such  as  the  minimum 
field  Intcnsiu  of  a  line,  describes  all  particles  on  the 
liirf  (a  (regenerate  representation).  Beyond  3  earth  radii, 
it  it  found  that  gties  a  representation  of  comparable 

accuracy.  However,  an  invariant  representation  (L.  Bm) 
or  (1,  Bm)  Is  limited  only  by  the  accuracy  of  the  deter¬ 
mination  of  the  mirror  field  B  and  the  longitudinal  n- 
m 

variant  I,  both  of  which  depend  on  the  accuracy  of  the 
magnetic  field  representation.  (Contractor's  abstract) 
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LOADING  OF  EMULSIONS  STACKS  WITH  AQUEOUS 
SCI  UTIOXS  OF  LITHIUM  ACETATE,  by  D.  H.  David, 

R.  Levi-Settl  and  others.  [1962j  [13 Jp  incl.  lllus. 
dlagri.  tames.  (APOSR-64-0510)  (AF  APOSR-62-358 j 
AD  433375  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X.  Supp!.  no. 
3,'V  26  345-???,  1962 

It  is  shown  that  thick  pellicles  can  be  loaded  with 
lithium  acetate  solutions  still  maintaining  all  the  desirable 
geometrical  and  physical  properties  of  normal  emulsion. 
Aside  from  the  main  purpose  of  the  method,  that  of  intro¬ 
ducing  lithium  atoms  in  the  emulsion  the  loaded  pellicles 
ofler  a  number  of  interesting  properties  which  may  be 
helpful  In  various  applications.  Loading  with  lithium 
acetate  increases  appreciably  the  relative  content  of  light 
elements  in  the  emulsion.  Experiments  in  which  water 
loading  was  previously  required  can  be  earned  out  with 
the  advantage  of  a  better  track  Image,  using  these  emul¬ 
sions.  The  production  of  hyperfragments  from  K"  capture 
stars  will  be  undoubtedly  enhanced,  while  the  decreased 
stopping  power  (with  respect  to  normal  emulsions)  may 
prove  useful  in  lifetime  studies.  Additional  advantages 
arise  from  the  fact  that  pellicles  originally  1200  u  m. 

This  may  serve  to  increase  the  density  of  tracks  by  al¬ 
most  a  factor  of  2,  of  some  value  in  the  presence  of 
beams  of  low  listens' ty.  The  effort  In  tracing  long  tracks 
through  the  stack  is  reduced  and  the  efficiency  in  detecting 
connected  events  in  a  single  pellicle  is  correspondingly 
increased. 
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BINDING  ENERGIES  OF  HYPERNVCLE1  WITH  MASS 
NUMBER  A  -  5,  by  N..  Crayton,  D.  H.  Davis  and  others. 
1902;  |9jp.  me!,  diagrs.  tables,  refs.  (APOSR-65- 


0810)  (In  cooperation  with  Northwestern  l\  ,  Evanston. 
Ill.)  (AF  APOSR-62-358)  AD6'5056  Unclassified 

Also  published  In  Nuovo  Ctm-  to,  St  ies  X,  v.  27 :• 
f07"iPl986,  Mar.  1,  1963, 

Results  are  presented  on  the  binding  energies  of  hyper- 
nuclei  of  mass  number  A  -  5  The  data  from  56  "('-de¬ 
cays  of  such  hypernuclei  are  combined  with  the  previously 
existing  data.  Problems  in  the  identification  of  the 
heavier  hypernuclei  are  critically  discussed.  The  possi¬ 
ble  existence  ol  an  isomeric  state  of  *  He^is  considered. 


576 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

EXPERIMENTAL  AND  THEORETICAL  INVESTIGATION 
OF  THE  ELECTRONIC  PROPERTIES  OF  GERMANIUM 
SEMICONDUCTORS  AT  HELIUM  TEMPERATURES,  by 
H.  Frltasche.  Final  technical  rept.  Feb.  20,  1962,  14p. 
incl.  refs.  (APOSR-2277)  (AF  49(638)802)  AD  283261 

Unclassified 

Germanium  semiconductors  were  prepared  by  transmuta¬ 
tion-doping.  in  this  method,  pure  Ge  or  Ge  containing 
a  known  impurity  concentration  is  irradiated  with  slow 

neutrons.  Ge  and  Ge74  capture  these  neutrons  and 
71  75 

transmute  Into  Ga  2nd  As  ,  respectively.  In  a  ratio 
which  depends  on  the  isotropic  abundances  and  capture 
cross  sections.  The  advantages  are:  the  compensation 
ratio  is  accurately  known;  one  can  prepare  series  of 
samples  in  which  either  the  compensation  ratio  is  held 
constant  and  the  impurity  concentration  varies,  or  the 
minority  Impurity  concentration  Is  fixed  and  the  majority 
impurity  concentration  is  varied,  or  the  majority  im¬ 
purity  concentration  is  fixed  and  the  minority  impurity 
concentration  is  varied;  and  the  samples  are  homogene¬ 
ous. 
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MOBILITY  OF  IONS  IN  LIQUID  He4  I  AND  He3  AS  A 
FUNCTION  OF  PRESSURE  AND  TEMPERATURE,  by 
L.  Meyer,  H.  T.  Davis  and  others.  ( 1 962]  [8jp.  incl. 
diagrs.  tables,  refs.  (AFOSR-1777)  (Sponsored  jointly 
by  Air  Foi  ce  Office  of  Scientific  Research  under  AF 
AFOSR-51-52  and  National  Science  Foundation) 

Unclassified 

Also  published  in  Phvs.  Rev.,  v.  126:  1927-1934, 

June  r§S27 

At.  experimental  study  is  presented  of  the  pressure  and 
temperature  dependence  ol  the  mobility  ol  the  positive 
and  negative  species  of  charged  particles  In  liquid 
4  7 

He  above  the  >  transition  and  in  liquid  He  .  The  mo- 

4 

bility  of  the  positive  species  in  He  decreases  linearly 
with  increasing  density,  and  the  Stokes  radius  of  the 

p.jsitive  species  is  inversely  proportional  to  T*.  The 
mobility  of  the  negative  species  initially  increases  with 
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increasing  density  and  then  (alls  off  linearly  with  further 
increase  in  density.  The  Stokes  radius  of  the  negative 
species  increases  with  increasing  temperature.  At  con¬ 
stant  density  the  mobilities  of  both  species  in 

4  3 

He  and  He  vary  very  slowly  with  timperature,  At  the 
vapor  pressure  and  around  2. 2‘K  there  is  a  larger  tem¬ 
perature  dependence  than  Indicated  above,  but  this  Is 
probably  due  to  the  approach  of  the  X  transition.  The 

mobility  of  the  positive  species  in  He*  and  He”*  at  3.0"K 
Is  a  linear  function  of  density.  Independent  of  the  isotope. 
(Contractor's  abstract,  modified) 
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KINETIC  THEORY  OF  DENSE  FLUIDS.  301.  ELEC¬ 
TRONIC  AND  IONIC  MOTION  IN  LIQUID  He4  I  AND 
LIQUID  He®,  by  H.  T.  Davis.  S.  A.  Rice,  and  L.  Meyer. 
[1962]  [7{p.  incl.  tables,  refs.  (APOSR  t375.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-61-52,  National  Science  Foundation, 
Petroleum  Research  Fund  of  the  American  Chemical 
Society,  and  Public  Health  Service)  Unclassified 

Also  published  in  Jour.  Chein.  Pnys. ,  v.  37:1521-1527, 

OctCT,  TSS2: — 

The  mobilities  of  positive  and  negative  charge  carriers 

in  liquid  He3  and  He*I  are  calculated  and  the  resultant 
agreement  with  experiment  is  excellent.  The  negative 
carrier  is  taken  to  be  an  electron.  Due  to  electrostric- 
tion  and  density  fluctuations  the  effective  mass  of  the 
electron  Is  of  the  order  of  100  electron  masses.  In 
addition,  the  disorder  of  the  liquid  leads  to  Incoherences 
In  the  scattering  of  the  electron  from  atomic  pseudo¬ 
potentials.  The  positive  carrier  is  taken  to  be  Hej*.  An 
extension  of  the  theory  of  Rice  and  Allnatt  leads  to  a 
formula  for  the  mobility  in  terms  of  a  quantum- mechani¬ 
cal  temperature.  Electrostrlction  increases  the  density 
about  an  ion  and  the  dissipation  arises  about  equaliy 
from  the  short-range  repulsive  forces  and  the  Coulomb 
and  van  der  Waals  attractive  forces.  Both  calculations 
involve  only  basic  considerations  and  there  are  no  adjust¬ 
able  parameters  in  the  theory.  The  computed  effective 

3 

mass  of  the  negative  carrier  In  He  at  3.00°K  and  2-atm 
pressure  is  105  electron  masses:  The  observed  effective 
mass  is  97  electron  masses.  For  the  negative  carrier 

tr>  He*!  at  4.  2  K  and  1-atm  pressure  the  computed  and 
observed  effective  masses  are  149  and  128  electron 
masses,  respectively.  In  the  case  of  the  positive  ion. 
the  observed  mobility  at  2.  2SK  and  1-atm  pressure  in 

He4  is  5. 6  x  iO'^cm^V^sec'1  while  the  computed  value 

is  5.2  x  10~3cro3V'4sec'*.  (Contractor's  abstract, 
modified) 
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EXCITON-  EX  Cl  TON  INTERACTIONS  AND  PHOTO¬ 
CONDUCTIVITY  IN  CRYSTALLINE  ANTHRACENE,  by 
S.  Choi  and  S.  A.  Rice.  (1962)  [8 )p.  incl.  diagr.  table, 
refs.  (AFOSR-J376)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  APOSR-ei-52, 
National  Science  Foundation,  and  Public  Health  Service) 

Unclassified 

Also  published  in  Jour.  Chera.  Phys. ,  v.  38:  366-373, 
Jaii.- 157T58£  (APOSR- 64- 2183;  AD  452415) 

In  this  paper  the  mechanism  of  photoconductivity  in 
crystalline  anthracene  ts  considered.  It  Is  shown  that 
2  exettons  may  Interact  to  form  a  pair  of  charge  carriers 
and  an  unexcited  molecule.  The  computed  rate  of  goner- 

8  -3  _  i 

arton  of  charge  carriers  ts  3.7  x  10  cm  see”  ,  in 
satisfactory  agreement  with  the  (approximate)  expert- 
8  —3  1 

mental  value  of  7. 2  x  10  cm”J  sec”1  when  the  exclton 
concentration  Is  1.2  x  1010  cm'3.  Other  qualitative 
features  cf  the  proposed  mechanism  are  in  agreement 
with  observation  if  electron- hole  recombination  ts 
accounted  for.  Recent  experiments  by  Silver  demon¬ 
strating  a  photocurrent  proportional  to  the  square  of  the 
light  intensity,  and  by  McGlynn  demonstrating  the 
necessity  for  singlet  states  as  the  kinetic  Intermediate 
in  charge- carrier  generation  are  in  agreement  with  the 
model  proposed.  (Contractor's  abstract) 
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EXCITON- EXCITON  INTERACTIOhE  AND  PHOTO¬ 
CONDUCTIVITY  INORGANIC  CRYSTAL,  by  S.  Choi 
and  S.  A.  Rice.  [1962)  [3jp.  (AFOSR-J377)  (Sponsored 
Joint1''  by  Air  Force  Office  of  Scientific  Research  under 
AF  APOSR-61-52  and  National  Science  Foundation) 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  8:  410-412, 

May  15,  1862. 

Northrop  and  Simpson  (Proc.  Roy.  Soc.  (London), 
v.  244A:  377-389,  Mar..  25,  1958)  suggest  that  photo¬ 
conductivity  in  doped  anthracene  may  be  due  to  exciton- 
exclton  interaction.  This  possibility  is  investigated  by 
considering  the  properties  of  a  lattice  of  hydrogen  atoms, 
in  which  it  is  found  that  there  Is  a  finite  probability  of 
transfer  of  exclton  energy  between  degenerate  states. 

It  is  suggested  that  In  the  case  of  an  organic  crystal 
this  process  may  be  even  more  Hkeiy. 
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ON  THE  KINETIC  THEORY  OF  DEICE  FLUIDS.  Xm. 
THE  MOBILITY  OF  NEGATIVE  IONS  IN  LIQUID  Ar,  Kr, 
Xe,  by  H.  T.  Davis,  S.  A.  Rice,  and  L  Meyer.  [1962] 
[3jp.  Incl.  diagrs.  tables.  (APOSR-J378)  (AF  AFOSR- 
61-52)  Unclassified 
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Also  published  In  Jour.  Chem.  Phyg. ,  v.  37:  2470-2472, 

Nov.isri^:*- 

Measurements  are  reported  of  negative  ion  mobilities  In 
liquid  Ar,  Kr,  and  Xe,  and  a  comparison  of  the  observa¬ 
tions  with  the  modem  statistical  theory  of  transport  is 
given.  It  is  tentatively  suggested  that  the  negative  ion 
tnvolved  In  these  studies  is  Oj  .  Accepting  this  premise. 

quantitative  agreement  between  theory  and  experiment 
Is  attained  if  the  depth  of  the  non-Caulomb  portion  of  the 
potential  well  of  the  C^  -Ar  Interaction  Is  a  factor  3. 1 
greater  than  the  depth  of  the  Oj-Ar  potential  well.  Un¬ 
certainties  in  the  calculation  of  the  pair  correlation  func¬ 
tion  prevent  confirmation  of  all  details  of  the  theory. 
(Contractor's  abstract) 
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ON  THE  KINETIC  THEORY  OF  SIMPLE  DENSE 
FLUIDS.  XI.  EXPERIMENTAL  AND  THEORETICAL 
STUDIES  OF  POSITIVE  ION  MOBILITY  IN  LIQUID  Ar, 

Kr,  AND  Xe.  by  H.  T.  Davis,  S.  A.  Rice,  and  L. 

Meyer.  [1982J  (10]p.  Incl.  diagrs.  tables,  refs.  (AFOSR- 
J3'f )  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-61-52,  National  Science 
Foundation,  and  Petroleum  Research  Fund-of  the 
American  Chemical  Society)  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  947-956, 
Sept.  1,-  1 962". 

Measurement  of  the  mobility  of  positive  ions  m  liquid 
Ar,  Kr,  and  Xc  at  various  temperatures  and  pressures 
is  reported.  The  magnitude,  the  pressure  dependence, 
and  the  temperature  dependence  of  the  positive  ion 
mobility  in  liquid  Ar.  Kr,  and  Xe  can  be  quantitatively 
accounted  for  by  an  ex.enslon  of  the  theory  of  Rice  and 
Allnatt.  It  is  found  that  negative  contributions  to  the 
momentum  au'ocorrelatlon  function  are  of  dominant 
Importance.  Modification  of  the  simple  Nernst- Einstein 
relationship  between  the  charge  mobility  and  the  self¬ 
diffusion  constant  cf  the  parent  atom  by  inclusion  of  the 
effects  of  polarization  leads  to  quantitative  agreement 
between  theory  and  experiment.  The  effect  of  the  long 
range  Coulomb  potential  is  to  increase  the  local  density 
about  the  Ion  and  thereby  to  increase  the  frictioral  forces 
arising  fiam  the  short  range  interaction  potenttf  l.  The 
rate  of  dissipation  of  energy  directly  by  the  long-range 
Coulomb  potential  If  small  compared  to  the  rate  of  en¬ 
ergy  dissipation  by  toe  short  range  potential.  Agreement 
between  experiment  and  theory  Is  very  satisfactory  if 
the  positive  ion  is  Ar2  ,  Kr2  ,  or  Xe2*  and  It  is  suggested 

that  this  Is  the  ionic  species  present.  Agreement  is 
much  poorer  if  a  different  ionic  species  is  postulated. 

If  the  Ions  are  regarded  as  probes  to  alter  and  study  the 
liquid  structure  it  can  be  deduced  that  the  current  theory 
of  liquids  seriously  miscalculates  the  change  In  the 
equilibrium  pair  correlation  as  a  function  of  temperature 
and  pressure.  It  is  believed  that  the  error  arises  from 
either  a  premature  truncation  of  a  slowly  convergent 
series  used  fn  the  solution  to  an  integral  equtUon,  or  at 
worst,  that  the  assumed  series  expansion  is  invalid. 
(Contractor's  abstract,  modified) 
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EXCTTON-FXCtTCN  INTERACTIONS  AND  PHOTOCON- 
DL'CnVTTY  IN  CRYSTALLINE  ANTHRACENE,  by  S. 
Choi  and  S.  A.  Rice.  [1982]  [8jp.  incl.  diagr.  cable, 
refs.  (AP0SR-64-218S)  (Sponsored  Jointly  by  Air  roree 
Office  of  Scientific  Research  under  AF  AFOBR-6t-i2, 
National  Science  Foundation,  and  Finite  Health  Sendee) 

Unclassified 

Also  published  in  lour.  Chem.  Phys. ,  v.  38;  366-373, 
JanT  itT,'T§8£ 

For  abstract  see  item  no.  579,  Vol.  VI. 
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IONS  AS  PROBES  INTO  QUANTUM  FLUTE6,  by  L. 
Meyer.  S.  A.  Rice,  and  H.  T.  Davts.  [1962]  [3jp,  incl. 
diagr.  tables,  refs.  (Sponsored  Jointly  by  Atr  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-61-52], 
National  Science  Foundation,  and  Public  Health  Service) 

Unclassified 

Also  published  in  Proc.  Eighth  Internal '1.  Conf.  on 
Low  Temperate* e Phys. ,  London  (Gt.  Brit.)  (Sept.  16- 
22,  1962),  Wash’  -gton,  D.  C. ,  Butterworths.  1963. 
p.  53-55. 

Measurements  of  the  mobilities  of  positive  and  negative 

tons  in  ltqutd  He  at  temperatures  between  1  °  and  3°K, 
ar  J  pressures  between  1  and  3  atm  are  reported.  Using 
the  Stokes  formula  for  the  mobility  of  a  sphere  the 
authors  deduced  the  radius  of  the  positive  ton  to  be  5A 
at  3.  2'K,  and  that  of  the  negative  ion  to  be  14A  at  3. 2°K 
and  9A  at  1. 2°K.  To  interpret  these  results  the  positive 
ton  is  assumed  to  be  Hej‘  and  «be  negative  ton  »  be  an 
electron.  A  theory  Is  outlined  which  treats  the  positive 
tons  by  a  semi  classical  friction-  constant- method  and 
the  negative  ions  by  considering  scattering  by  long- 
wavelength- density  fluctuations  and  using  an  effective 
mass  estimated  from  polaron  theory. 
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ON  THE  THERMODYNAMIC  PROPERTIES  OF  SOLD- 
TIO?e  OF  FOLARPOLYMERS.  A  COMPARISON  OF 
EXPERIMENT  AND  THEORY,  by  R.  Cornellussen,  S, 
A.  Rice,  and  H.  Yamaha wa.  [1962]  [ll]p.  incl.  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Atr  Force  Office  of 
Scientific  Research  under  [AF  AFOSR-61-52],  Atomic 
Energy  Commission,  and  National  Science  Foundation) 

Unclassified 

Published tn Jour.  Chem.  Phys.,  v.  38:  1768-1778, 
Apr.  1.T5©. 

A  comparison  of  experimental  and  theoretical  studies 
of  the  thermodynamic  properties  of  solutions  of  polar 
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polymers  Is  presented:  (a)  A  new  method  of  achieving 
lsoptestlc  equilibrium  is  iescribed  m  detail,  (b!  The 
excess  free  e.  "rgies  of  solutions  of  toluene  with  poly-p- 
methylstyrene,  goly-p-bromostyrene  and  several  copoly- 
mers  of  p-methyl  and  p-bromostyrene  are  reported  and 
analyzed,  (c)  The  continuum  model  of  concentrated  solu¬ 
tions  of  polar  polymers  presented  In  the  following  paper 
Is  shown  to  be  accurate  for  Oj  ■»  0. 4,  for  the  polymers 

studied,  (d)  The  perturbation  theory  of  dilute  solutions 
of  polar  polymers  presented  in  the  following  paper 
shown  to  predict  the  proper  behavior  In  the  limit  of  zero 
polvmer  concentration,  (e)  The  properties  of  copolymers 
with  small  skeletal  concentration  of  polar  subunits  U 
shown  to  agree  with  the  predictions  of  the  perturbation 
theory  presented  in  the  following  paper,  (f)  The  funda¬ 
mental  assumption  of  the  continuum  theory  concerning 
the  relationship  between  dipolar  orientation  and  chain 
connectivity  :•»  examined  and  shown  to  agree  with  experi¬ 
ment  (g)  Deviations  between  theory  and  experiment  are 
briefly  discussed  in  terms  of  the  basic  assumptions  of 
the  riodel,  and  methods  by  which  the  theory  can  be  im¬ 
proved  are  described.  (Contractor's  abstract) 
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ON  THE  THERMODYNAMIC  PROPERTIES  OFSOLU- 
TtOJ6  OF  POLAR  POLYMERS.  THEORY,  by  H. 
Yamakawa,  S.  A.  Rice  and  others.  [1962]  [9jp.  lncl. 
dlagra.  table,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  APOSR-61-52], 
Atomic  Energy  Commission,  and  National  Science 
Fo<  Ration)  Unclassified 


properties  of  both  polymer  and  solvent  Agreement  be¬ 
tween  theory  and  experiment  is  examined  In  detail  in  the 
preceding  paper.  (Contractor's  abstract) 
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THEORY  OF  ELECTRONIC  AND  IONIC  MOBILITY  IN 

LIQUID  He4I  AND  LIQUID  He3,  by  H.  T.  Davts,  S.  A. 
Rice,  and  L.  Meyer.  [1962]  [3]p.  lncl.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [A.  F  AFOSR- 61-52],  National  Science 
Foundation,  and  Public  Health  Service)  Unclassified 

Published  In  Phvs.  Rev.  Ltr3. ,  v.  9:81-83.  Aug.  1, 
19627 

A  theoretical  derivation  of  electronic  and  ionic  (He.,’) 

mobility  in  liquids  HeS  and  He3  is  given.  For  the 
former  it  Is  assumed  that:  (1)  the  electron  polarizes  its 
surroundings  and  this  state  of  the  medium  follows  its 
motion  causing  thereby  an  increase  In  its  effective  mass, 
(2)  the  quasi-fret  electron  1b  scattered  from  the  atom*: 
of  the  surrounding  fluid,  the  coherence  of  scattering 
being  determined  by  the  distribution  of  the  atomic 
centers.  In  the  ionic  case  the  mobility  expression  is 
obtained  by  the  derivation  of  the  results  on  the  transport 
phenomena  of  Rice  and  AUnati  (Jour.  Chem.  Phys. , 
v.  34:  2144,  1961)  ustng  the  procedure  of  Mazo  and 
Kirkwood  for  quantum  fluids  (Proc.  KMT.  Acad.  Scl. , 
v.  41:  205,  1955). 
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A  simple  analysis  of  the  thermodynamic  properties  of 
solutions  of  polar  polymers  Is  presented.  It  is  found 
that:  (a)  In  the  dilute  solution  regime,  a  cluster  analysis 
identical  with  that  used  in  the  theory  of  solutions  of  non¬ 
polar  polymers  can  be  developed,  but  with  the  thermo¬ 
dynamic  parameter  z  now  dependent  or.  the  dipole  mo¬ 
ment,  dielectric  constant,  etc.  (b)  In  the  concentrated 
solution  regime,  a  continuum  theory  can  be  developed 
based  on  the  assumption  of  uniform  mixing  of  polymer 
chains  and  the  use  of  cavity  field  and  reaction  field  argu¬ 
ments.  (c)  For  «>'-te  solutions  of  a  polar  polymer  >n  a 
nonpolar  solvent,  or  a  nonpolarlzable  polar  polymer  tn 
a  polar  solvent,  the  system  is  equivalent  to  an  ordinari- 
nonpolar  polymer-poor  solvent  system,  (d)  It  is  generally 
true  that  <*-e  solvent  becomes  poorer  ts  the  dipole  mo¬ 
ment  and  or  polarizability  of  the  segment  are  increased. 
Also,  the  solvent  becomes  better  as  its  dielectric  con¬ 
stant  increases,  (e)  tn  the  case  of  concentrated  solutions 
of  a  polar  polymer  in  a  nonpolai  solvent,  the  polar  con¬ 
tribution  to  the  Flory-Huggtns  fre-. -energy  para  ueter, 

Xp,  decreases  with  increasing  concentration,  (f)  In  the 
case  of  concentrated  solutions  of  a  nonpolar  polymer  In 
a  polar  solvent,  \p  Increases  with  increasing  concentra¬ 
tion.  (g)  The  dilute  solution  theory  and  concentrated 
solution  theory  predict  the  same  functional  form  for  gp 
tn  the  limit  of  zero  polymer  concentration,  bat  the  nu¬ 
merical  coefficients  differ,  (h)  The  results  of  extensive 
digital  computer  calculations  are  presented  in  terms  of 


Chicago  U.  Inst,  for  the  Study  of  Metals,  111. 

INTRA-  AND  INTERVALLEY  SCATTERING  AND  THE 
TAILING  OF  THE  CONDUCTION  BAND  IN  IMPURE 
N-  TYPE  GERMANIUM,  by  H.  Fritzsche  and  M.  Cuevas. 
[1962]  [6}p.  (APOSR-3569)  [AF  APOSR-82-178] 

AD  612234  Unclassified 

AlsojiubfishedJn  Proc.  InternatT.  Conf  on  the  Physics 
^Semiconductors,  Exeter  (Gt.  Brit.),  July  1962,  p.  29- 
34. 

The  plezcreslstance  of  degenerate  n-type  germanium 
doped  with  arsenic  has  been  measured  at  1.3°K  using 
uniaxial  compression  along  (110)  and  (111).  The  largest 

9 

stress  was  5x10  dyn  sq  cm.  The  results  are  com¬ 
pared  with  a  simple  degenerate  model  which  includes 
Intra-  and  Intervalley  scattering  but  which  neglects  tbe 
possibility  of  tall  states.  An  appreciable  contribution 
to  Intervalley  scattering  was  found.  The  mobility  due  to 
Intravalley  scattering  appears  to  be  Independent  of  im¬ 
purity  concentration  between  8  x  10*7  and  5  x  1018  cm3. 
(Contractor's  abstract) 
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Chicago  U  Inst,  for  the  Study  of  Metals,  HI.. 

HALL  COEFFICIENTS  OF  LIQUID  METALS,  by  A.  J. 
Greenfield.  [1962]  [2]p.  Incl.  diagr.  table.  (AFOSR- 
J574)  [AF  AFOSR-62-178J  AD  41S201  Unclassified 

Also  published  in  Phys.  Ltrs. .  «.  3-121-122,  Dec.  15, 
1962. 

An  experimental  technique  having  an  error  a  factor  of  -1 
less  than  that  of  previous  work  has  been  developed  for 
measurement  of  the  Hall  coefficients.  R.  of  liquid  metals. 
Results  obtained  on  Hg,  in,  Tl,  and  Pb  are  reported  Ir. 
the  present  note.  For  Hg  and  In,  the  measured  Hall 
coefficient  Is  equal  to  the  free  electron  value,  i.  e. ,  the 
value  obtained  from  an  electron  concentration  equal  to 
the  atomic  concentration  times  the  valency  2  for  Hg  and 
3  for  In.  For  Tl  and  Pb,  however,  the  measured  Hall 
coefficients  are  about  18%  and  32 1  smaller  than  the 
respective  free  electron  values  corresponding  to  a 
valency  of  3  for  Tl  and  4  for  Pb. 
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Chicago  U.  Inst,  for  the  Study  of  Metals,  111. 

EFFECTOF  ELASTIC  STRAIN  ON  INTERBAND 
TUNNELING  IN  Sb-DOPED  GERMANIUM,  by  H  Fritzsche 
and  J.  J.  Tiemann.  |1962j  [lOjp.  Incl.  dtagrs.  table, 
refs.  (AP0SR-J892)  (AF  AFOSR-62- 178)  AD  416536 

Unclassified 

Also  DubUshed  In  Phys.  Rev.,  v.  1?  J:  617-626, 

Apr  15715537 

The  effects  of  uniaxial  compression  and  of  hydrostatic 
pressure  on  the  direct  and  indirect  tunneling  processes 
In  germanium  tunnel  diodes  have  been  studied  experi¬ 
mentally  under  forward  and  reverse  bias  at  4 . 2  K  and 
compared  with  Kane's  theory.  The  diodes  were  formed 
by  alloying  indium  doped  w.th  3  8  c  gallium  on  {100/  and 
(110)  faces  of  germanium  bars  containing  an  antimony 
i8  3 

concentration  of  5.5  x  10  cm  .  The  first  order 
change  of  the  tunneling  current  with  stress  was  meas  red 
at  fixed  bias  voltages.  For  biases  smaller  than  8  mv  the 
current  ts  direct  and  not  affected  by  the  relative  shifts 
of  the  (111)  conduction  band  valleys.  In  the  bias  range  of 
ind.rect  tunneling  the  anisotropic  tunneling  from  the  'HI) 
valleys  was  observed  In  agreement  with  theory.  In  the 
range  of  direct  tunneling  to  the  (000)  conduction  band  the 
current  change  is  correlated  with  the  stress  induced 
change  of  the  direct  band  gap  and  of  the  energy  separation 
between  the  (111!  and  (003)  conduction  bands.  This  sepa¬ 
ration  was  found  to  be  0. 160  ;  0. 005  ev  at  zero  stress  in 
agreement  with  optical  measurements  an  degenerate 
germanium.  Some  details  of  the  bias  dependence  of  the 
pressure  effect  Including  some  fine  structure  at  small 
biases  remain  unexplained. 


Chicago  U.  Inst,  ior  the  Study  of  Metals.  Ill. 

SELF- DIFFUSION  OF  PALLADIUM  IN  SILVER- 
PALLADIUM  ALLOYS,  by  R  L.  Rowland  and  N.  K. 
Nachtrieb.  [1962]  [21  Jp.  tncl.  diagrs.  table,  refs. 
(APOSR-5171)  (AF  APOSR-62-231)  AD  416440 

Unclassified 

Also  published  in  Jour.  Phys.  Chem,  ,•  v.  67:  2817- 
2831.  r'ee'T963: 

The  self-diffusion  coefficient  of  Pd  ts  reported  for  350° 
and  396'  In  a  series  of  silver-palladium  solid  solutions 
In  which  the  atom  fraction  of  palladium  ranges  from  0  to 
0.  204.  For  each  temperature  the  dzta  may  be  repre¬ 
sented  by  an  equation  of  the  form  Dpd  =  Op,j9  exp(bX), 

where  X  Is  the  atom  fraction  of  Pd  and  b  -  -7. 5. 
Alternatively,  the  results  conform  to  the  equation  Dpj  * 

0.0166  exp  (-17.21  T  T).  indicating  that  a  correspond¬ 
ing  states  law  is  followed  In  this  nearly  ideal  system. 
(Contractor's  abstract) 
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Chicago  U.  Lab.  for  Applied  Science,  111. 

EXPERIMENTAL  INVESTIGATIONS  OF  TRANSPORT 
PROPERTIES  DF  PARTIALLY"  IONIZED  GASES,  by  P. 

J.  Dlckerman.  Final  repl.  Feb.  15,  1961-Feb.  15. 

1962.  Mar.  1962,  59p.  Inch  Ulus,  diagrs.  tables,  refs. 
(Rept,  no.  LAS- TR- 297-2;  (AFOSR-2432)  (AF  49(638)- 
1033)  Unclassified 

Recent  advances  In  electric  arc  research  and  develop¬ 
ment  allow  stable  high-temperature  environments  to  be 
obtained  over  extended  periods  of  time  in  Use  laboratory. 
By  making  use  of  the  known  relationships  between  tem¬ 
perature  and  conductivity  in  such  arc  discharges  and  by 
experimentally  measuring  the  current  density,  electron 
density,  and  temperature,  the  effective  cross  section  of 
atoms  which  impede  the  electron  flow  can  be  determined. 
Thus,  atom- electron  collision  cross  sections  can  now  be 
measured  ,n  the  interesting  energy  range  of  1  to  2  ev, 
lower  than  heretofore  possible  using  conventional  beam 
apparatus.  Techniques  Involved  In  raakirc  the  necessary 
spectroscopic  and  electrical  measurements  are  given, 
and  results  obtained  for  3  gases  (argon,  heltum.  and 
nitrogen)  are  presented.  These  results  are  then  used 
to  determine  several  of  the  transport  properties  for 
these  partially  Ionized  gases.  (Contractor's  abstract) 
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Chicago  U.  Lab  tor  Applied  Sciences,  Ill. 

SPECTRAL  LINE  SHAPES  AND  TRANSITION  PROBA¬ 
BILITIES  FOR  ARGON,  byp.  J.  Dlckerman  and  B.  P. 
Alplner.  [1962]  [3 jp.  incl.  d>agr.  table.  (AFOSR-4278! 
[AF  AFOSR-62-263]  Unclassified 

Also  published  In  Jour.  Quant.  Spectros.  and  Radiative 
Transler.  vT~2r305-307,  July  Sept.  1962. 
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A  dip  In  the  eir'sslon  profile  of  each  of  5  strong  atomic 
argon  lines  (65uOA— 90D0A)  excited  In  the  plasma  of  a 
high  pressure  arc  In  argon  Is  discussed  In  terms  of 
possible  self-absorption  even  though  the  lower  levels  of  the 
transitions  are  at  ~  11  ev.  The  effect  Is  not  present  tn  the 
profiles  of  8  weaker  lines. 
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FLUORESCENCE  SPECTRA  AND  LIFETIMES  OF 
SOME  RARE-EARTH  COMPOUNDS,  by  F.  F.  Heke 
and  R.  All*«on.  [1962J  (2jp.  tncl.  dlagr.  table.  (APOSR- 
J506)  (AF  AFOSR-62-292)  AD  407874  Unclassified 

Also  published  tn  dour.  Chem.  Pby3.,  v.  37  :•  3011-3012, 

T&cr5,“laM:“ 

Measurements  of  the  fluorescence  lifetimes  of  TbAoj 
and  EuD3  were  made  at  25 ‘C,  O'C.  and  77 'K.  The  same 
measurements  were  made  on  chlorides  of  europium  and 
terbium  at  25  “C  and  77  CK  only.  The  fluorescence  life¬ 
time  at  25 “C  for  the  chelated  rare-earth  compounds  Is 
found  to  be  more  than  twice  the  respective  chloride  life¬ 
times;  for  EuDg,  529  nsec,  for  TbAn-j,  1067  useo.  The 

measurements  at  O  'C  and  77  ‘K  showed  that  the  fluores¬ 
cence  lifetime  for  TbAnj  Increased  slightly,  while  that 
for  EuDj  remained  unchanged. 
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(QUANTUM  MECHANICAL  CALCULATIONS  ON  ATOMS 
AND  MOLECULES]  bv  C.  C.  4.  Root  ha  an.  Final  tech¬ 
nical  r-pt.  Apr.  1,  1961-Mar.  31,  1967,  3p.  (AFiKJS- 
4029)  (AF  49(638)1068)  AD  290666  Unclassified 

Techniques  for  performing  quantum  mechanical  calcua- 
tlons  on  atoms  and  molecules  were  developed.  A  number 
of  calculations  on  actual  atomic  and  molecular  systems 
were  carried  out.  Important  achievements  were  in 
(1)  atomic  self- consistent  field  calculations;  (2)  calcula¬ 
tions  on  linear  3-  and  4- center  molecules;  (3)  computer 
programs  for  diatomic  molecules;  and  (4)  one- center 
expansion  for  polyatomic  molecules. 
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Chicago  C.  Lab.  of  Molecular  Structure  and  Spectra,  Ill. 

ONE-CENTER  EXPAfBION  SELF-CONSISTENT  FIELD 
MOLECULAR  ORBITAL  ELECTRONIC  WAVE  FUNC- 
TIOfB  OF  XHn  MOLECULES,  by  R.  Moccta.  [1962] 

[2jp.  Inch  tables.  (APOSR-4030)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)1068,  National  Academy  of  Sciences,  and  National 
Science  Foundation'!  Unclassified 

Also  published  in  Jour.  Chem.  Phys. .  v.  37;  910-911, 

Xugri5,  iffei  - 


To  investigate  the  potentiality  of  the  one-  center  expansion 
method,  calculations  were  made  using  a  general  purpose 
computer  program.  Computations  on  the  following 
molecules  In  their  ground  states  were  made: 

ch4.  nh3,nh*.  h2o,  ho',  hf,  sih4,  ph3,  ph4,  h2s, 

HS' ,  and  HCI.  The  equilibrium  configuration  was 
established  In  each  case  and  results  are  presented  tn 
table  form.  Details  of  the  wave  function  for  the  calculated 
equilibrium  of  HjO,  as  a  typical  example,  are  also  re¬ 
ported. 
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Chicago  U.  Lab.  of  Molecular  Structure  and  Spectra,  111. 

ACCURATE  ANALYTICAL  SELF-CONSISTENT  HELD 
FUNCTIONS  FOR  ATOMS,  tt.  LOWFST  CONFIGURA¬ 
TIONS  OF  THE  NEUTRAL  FIRST  HOW  ATOMS,  by 
E.  Clement!,  C.  C.  J.  Roothaan,  and  M.  Yoshtmtne 
[1962]  ]3]p-  tncl.  tables.  (AFOSR-4039)  (A F  49(638)1068, 

Unclassified 

Also  published  jn  Phys.  Rev.,  v,  127;.  1618-1620, 

Sept.  1  ,’f§62. 

Self- consistent  field  wavefunctlons  have  been  obtained 
for  the  ground  states  of  the  first  row  atoms  and  for  the 
excited  states  belonging  to  the  same  configurations. 

They  are  the  solution  of  the  variational  problem  of  finding 
the  best  orbitals  for  a  given  state,  without  any  add  t-.onal 
approximations  except  for  those  Inherent  In  the  expansion 
method.  (Contractor's  abstract) 
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Chicago  U.  |Lab.  of  Molecular  Structure  and  Spectra]  111. 

ATOMIC  SELF-CONSISTENT  FIELD  CALCULATIONS 
BY  THE  EXPAJSION  METHOD,  by  C.  C.  J.  Roothaan 
and  P.  S.  Bagus.  [1962]  [59}p.  lncl.  tables,  refs. 
(AFOSR-4040)  (AF  49(636)1068)  AD  290668 

Unclassified 

The  expansion  technique  is  extended  to  a  class  of  atomic 
states  which  may  have  one  open  shell  for  each  symmetry 
species.  The  equations  which  are  derived  then  are  the 
answer  to  the  question  of  finding  the  determinant  (or 
sometimes  sum  of  determinants)  of  lowest  ‘otal  energy, 
under  the  constraint  that  this  total  wave  function  has  the 
appropriate  symmetry  and  spin  properties.  A  computer 
program,  written  for  the  IBM  7090,  and  based  on  the 
expansion  method,  ts  described.  The  following  topics 
are  discussed:  general  theory,  calculation  of  Integrals, 
eigenvectors  and  eigenvalues.  SCF  Iterations  and  extra¬ 
polations,  convergence  control,  exponent  variation,  out¬ 
put  format  and  options.  Input  format  and  conventions, 
and  limitations  of  the  program. 
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ANATOMICAL  BASIS  OF  PATTERN  RECOGNITION,  by 
H.  R.  Maturana.  Final  rept.  [1962]  6p.  (AFOSR-5250) 
[AF  AFOSR-61-44]  AD  416510  Unclassified 
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Work  on  the  visual  system  of  the  pigeon  is  summarized. 
The  classes  of  retinal  cells  arc  defined  by  the  descr.p- 
non  of  the  optimal  stimulus  configuration  to  which  the 
cells  respond  The  cells  of  each  class,  however  show 
simt  variability  with  respect  to  the  size  of  the  response 
and  its  microstructure.  The  size  of  the  response  de¬ 
pends  in  general  on  the  direction  and  intensity  of  contrast 
and  the  speed  of  movement.  That  the  various  classes  of 
cells  are  retinal  Is  shown  by  the  fact  that  it  is  possible 
lo  register  their  activity  from  a  cut  optic  nerve  It  is 
only  in  relation  to  the  verOcalllty  detectors  that  proof 
cannrt  be  offered.  Color  vision  experiments  indicated 
that  in  mammals  both  form  and  color  vision  are  mediated 
bv  the  same  elements  which  project  to  the  lateral  genicu¬ 
late  body,  and  from  there  to  the  cerebral  cortex.  In 
birds  and  amphibians  they  are  separated.  Form  vision 
is  mediated  by  cells  that  project  to  the  tectum,  while 
color  vision  appears  mediated  by  ceils  that  project  to 
tiie  diencephaion  at  a  nucleus  homologo  >s  to  the  lateral 
geniculate  body. 
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UNIDIRECTIONAL  RESPONSE  TO  ANGULAR  ACCEL¬ 
ERATION  RECORDED  FROM  THE  MIDDLE  CHISTAL 
NERVE  IN  THE  STATOCYST  OF  OCTOPUS  VULGARIS, 
by  H.  R.  Maturana  and  S.  Sj>erllng  {1962].  {2 incl. 
illus.  (AFOSR-J842)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  AFOSR-61-44], 
National  Science  Foundation,  and  Office  of  Naval  Re¬ 
search'!  AD  416520  Unclassified 

Also  published  in  Nature,  v.  197-  815-616,  Feb.  23, 

1963. 

ir  these  experiments,  recordings  were  made  from  the 
left  statocyst  of  13  animals,  and  more  than  60  units, 
isolated  oi  in  groups,  were  studied.  The  results  indicated 
2  m.i.n  facts  (1)  That  the  same  unit  responds  to  2  modes 
of  stimulation,  namely,  to  low-frequency  vibration  and 
to  angular  acceleration.  These  differences  In  response 
pattern  could  be  used  for  their  central  distinction.  A 
similar  duality  of  response  Is  found  in  statocyst  receptors 
of  crustaceans.  i2i  That  there  Is  no  resting  activity  and 
that  the  response  to  angular  acceleration  Vs  unidirectional. 
Whether  Uus  unld  rectionaiUy  is  due  to  a  mechanical 
property  of  the  statocyst,  the  cupula  or  the  hair  cells,  or 
to  the  interaction  of  :be  latter  with  local  neurones,  is 
not  yet  known,  but  this  property  and  the  absence  of  resting 
activity  make  this  system  different  from  the  known  equi¬ 
librium  systems  of  vertebrates  and  crustaceans. 
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FU  NCTIONAL  ORGANIZATION  OF  THE  PIGEON 
RETINA,  by  H.  R.  Maturana.  [1962]  {9{p.  incl.  dlagrs. 
(AFOSR-65-1963)  (AF  AFOSR-61-441  AD  626389 

Unclassified 

Also  published  in  Proc.  Intemat'l.  Union  of  Physiological 
Sciences;  Twenty-second  Intemat'l.  Cong. ,  Leyden 


(  4etherlands)  (Sept.  10-17,  1962),  Amsterdam, 

Excerpta  Med.ca  Foundation,  v.  3:  170-178,  1962. 

The  response  of  the  retinal  ganglion  cells  of  pigeons  Is 
studied  when  stimulated  by  specific  visual  configurations 
rather  than  luminous  points.  The  cells  are  found  to  be 
grouped  into  6  classes:  vertlcality  detectors,  horizon- 
taltiy  detectors,  general  edge  detectors,  directional 
moving  edge  derectors,  convex  edge  detectors,  and 
luminosity  detectors..  The  first  5  do  not  respond  to 
luminous  stimuli  In  most  cases  but  only  to  an  adequate 
visual  configuration.  The  retinal  ganglion  cells  of  the 
pigeon  are  compared  to  those  of  the  cat  and  tt  Is  thought 
that  they  represent  2  types  of  visual  systems:  (1)  a 
deterministic  system  in  amphibians,  reptiles  and  birds 
tn  which  the  function  of  the  ganglion  cells  Is  highly 
specialized  and  unambiguous:  and  (2)  an  indeterministic 
system  tn  mammals  In  which  the  function  Is  unsepciflc 
and  ambiguous.  It  is  also  suggested  that  complex  cel! 
functions  are  no!  ach'eved  by  simple  algebraic  summa¬ 
tion  of  excitatory  and  inhibitory  processes,  but  that  these 
processes  play  a  role  of  components  in  the  configuration 
of  afferent  impulses. 
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ELECTROENCEPHALOGRAM  tN  THE  PERMANENTLY 
ISOLATED  FOREBRAIN  OF  THE  CAT,  by  J.  VtUablanca. 
(1962’  j3jp.  tnel.  Ulus.  refs.  (AFOSR-J312)  (AFAF- 
OSR-62-392!  AD  408054  Unclassified 

Also  published  in  Science,  v.  136:  44-46,  Oct.  5,  1962. 

The  cerebral  rortex  of  cats  with  chronic  or  permanent 
mesencephalic  transeertons  of  the  brain  stem  showed 
both  high-voltage,  slow- wave  synchronized  electro- 
encephal-igraphic  patterns  and  low- voltage,  last- wave 
desynchronized  rhythms  when  studied  postoperatlvely. 

The  alternation  of  sleep  and  wakefulness  electrical  ac¬ 
tivity  tn  the  permanently  isolated  forebrain  is  con¬ 
trasted  with  the  observations  of  Bremer  In  the  acute 
'cerveau  (sole-  preparation.  (Contractor's  abstract) 
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Chile  U. .  Santiago. 

CONDITIONED  DEFENSIVE  MOTOR  REFLEXES  IN 
CATS.  ELECTROENCEPHALOGRAPHIC,  ELECTRO¬ 
CARDIOGRAPHIC  AND  RESPIRATORY  CONCOMITANTS 
(Abstract),  bv  G.  Santibanez- H.  {1962]  f  1  Jp.  [AF 
AFOSR- 62-393]  "  Unclassified 

Published  ,n  Proc.  InternatT.  Union  of  Physiological 
Sciences;  Twenty- second  tnternat'l.  Cong.,  Leyden 
(Netherlands)  (Sept.  10-17,  1962),  Amsterdam,  Excerpta 
Medlca  Foundation,  v.  2:  Abstract  no.  1182,  1962. 

Observations  were  made  of  the  motor,  respiratory  and 
cardiac  reactions  and  of  the  cortical  and  subcortical 
electroencephalograph! c  responses.  The  association 
between  an  indifferent  stimulus  and  a  discharge  in  the 
paw  was  used  to  Indicate  conditioned  excitatory  activity.. 
Two  inhibitory  conditioned  reflexes  were  established. 
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one  of  differentiation  and  one  of  conditioned  Inhibition. 
Before  regeneration,  there  wan  generally  no  cardiac  or 
renpiratory  response.  Evoked  potentials  always  occurred 
In  the  reticular  formation,  hippocampus  and  co,  tex  when 
the  animal  focused  Us  attention  on  the  stimulus.  The 
discharge  In  the  paw  produced  defense  raovem',nt8,  an 
increase  In  heart  rate  and  a  decrease  In  respiratory 
rate  and  amplitude.  After  regeneration  most  of  the  cats 
passively  awaited  die  electric  shock  and  the  conditional 
stimulus  produced  bradycardia  and  hypopnoea.  In  the 
case  of  conditioned  Inhibitory  reflexes,  differentiation 
could  oe  established  perfectly  from  the  cardio-  respira¬ 
tory  point  of  view.  On  the  other  hand,  tn  spite  of  the 
many  sessions  gone  through  with  some  animals,  it  was 
not  possible  to  establish  conditioned  Inhibition. 


€04 

Cincinnati  U.  Dept  of  Chemistry.  Ohio. 

EXCHANGE  REACTION  IN  GROUP  fl  ORGA NO- 
METALLIC  SYSTEMS,  by  R.  E.  Dessy.  F.  Kaplan 
and  others.  (1962]  [3jp.  iccl.  tables,  refs.  (AFOSR- 
J1153)  (AF  49(638)824)  AD  423127  Unclassified 

Also  published  In  Jour.  Araer.  Chem.  Soc. ,  v.  85:  1191- 

TI5S,  1p?."55;'l963, 

Exchange  reactions  In  diaikylmetal-dlalkylmetal  systems 
(R^M  and  R^M)  Involving  organometallic  compounds 

derived  from  group  TI  metals  have  been  Investigated.  Ex¬ 
change  Is  rapid  except  when  mercury  is  one  of  the  metals. 
A  pathway  Involving  the  transfer  of  one  groig)  at  a  time 
from  the  metal  giving  rise  to  unsynunetrlcal  species 
RMS'  and  RM  R'  must  be  present 
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Clarkson  ColL  of  Tech.  (Dept  of  Physics]  Potsdam,  N.  Y. 

EFFECT  OF  QUENCHING  ON  THE  ELECTRICAL 
RESISTIVITY  OF  A  /l-BRASS  SINGLE  CRYSTAL,  by  M. 

C.  Martin.  [1962]  (2jp.  IncL  iin.gr.  table.  (AF06R- 
J890)  (AF  AF06R-62-254)  AD  415996  Unclassified 

Also  published  In  Jour.  Appl.  Phys. ,  v.  34:  1835-1836, 
June  1963. 

A  sharp  pesk  In  room  temperature  resistivity  was  ob¬ 
tained  when  quenching  s-brass  from  the  region  of  the 
critical  temperature.  It  Is  suggested  that  this  Is  due 
to  quenched- in  disorder. 
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Colorado  School  of  Mines  Research  Foundation.  Inc. , 

Golden. 

GEOLOGICAL  AND  THERMODYNAMIC  ASPEC  IS  OF 
LUNAR  HOCKS,  by  P.  C.  Badgley,  F.  C.  Jaffe  and 
others.  July  1962.  86p.  tncl.  Ulus.  refs.  (APOSR  DRA- 
62-11)  (AF  29(600)2378)  AD  247886  Unclassified 

Geological  and  thermodynamic  aspects  of  lunar  rocks 
are  studied.  Several  basic  problems  of  lunar  geology 


are  examtned  with  the  main  purpose  of  assembling  the 
regional  Information  needed  to  establish  a  list  of  possible 
lunar  mineral  deposits  and  to  postulate  on  the  origin  of 
the  Moon  with  emphasis  on  probable  composion.  Im¬ 
portant  problems  related  to  the  structural  pattern  of 
the  Moon  are  discussed.  A  special  study  is  devoted  to 
the  Vredefort  Ring  structure  (South  Africa),  which  has 
been  recently  interpreted  as  a  convincing  example  of 
asteroidal  Impacts  or>  the  Earth.  The  distribution  of 
craterlets  Is  analyzed  by  statistical  methods.  In  order 
to  establish  whether  these  typical  lunar  features  are 
originated  by  volcanic  activity  or  Impact  phenomena. 

The  thermodynamic  aspects  are  an  attempt  to  provide 
a  broad  reconnaissance  of  the  stability  of  rock- forming 
mineral  oxides  with  respect  to  pressure  and  tempera¬ 
ture.  (Contractor's  abstract) 


Colorado  State  U.  Dept,  of  Mathematics  and  Statistics, 
Fort  Collins. 

STURM-  LIOUV1 LLE  SYSTEMS  THAT  GENERATE 
FAMILIES,  by  F.  M.  Stein.  (1962)  (8]p.  (ABOSR-64- 
1322)  |AF  AFOSR-62-219]  AD  444138  Unclassified 

Alsopublishcd  In  SIAM  Rev.,  v.  6:  12-19,  Jan.  1964. 

A  family  of  Sturm-  Llouvllle  boundary- value  problems 
Is  defined  to  be  the  collection  of  all  Sturm-  Llouvllle 
boundary-value  problems  which  can  be  obtained  from 
a  given  one  by  repeatedly  differentiating  or  Integrating 
the  differential  equation  space  an a  applying  the  giien 
boundary  conditions.  The  author  gives  a  necessary 
and  sufficient  condition  that  a  Sturm- Llouvllle  problem 
generates  a  family.  He  also  shows  that  the  derivatives 
of  the  eigenfunctions  of  a  Sturm- Llouvllle  problem, 
which  generates  a  family,  are  orthogonal  with  reaped 
to  a  weight  function  which  can  be  calculated  explicitly. 
(Math.  Rev.  abstract) 
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Colorado  State  U.  (Dept  of  Mathematics  and  Statistics] 
Fort  Collins. 

A  TCHEBYCHEFF  TYPE  INEQUALITY  FOR  GAMMA, 
by  T.  L.  Connell  and  F.  A.  Graybtll.  (1962]  9p.  IncL 
tfiagr.  (AF  A FOSR- 82-220]  Unclassified 

An  attempt  is  made  to  find  an  Inequality  that  Is  an 
Improvement  of  TcbebycbeB's  Inequality  for  a  random 
variable  that  is  distributed  as  gamma  with  parameters 
r  and  X.  This  necessitates  showing  that 

Mv)dv>i-e-»^  »* 

!l-a  1 

O' 

for  all  a  >  o  and  nil,  where  fj(- )  is  the  density  of  a 
chi-square  divided  by  n,  its  degree  of  freedom. 

Tchebycheff's  Inequality  Is  P(!v-1,-  aj  >  1-2  a^n,  the 
■Improved"  Inequality  established  In  this  oaper  Is 

P(  v-1  -  aj_;  i-e"aY“*^  >'*. 
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C  olorado  State  II.  [Dept.  o{  Mathematics  and  Statistics] 
Fori  Collins. 

SAMPLE  SIZE  REQUIRED  TO  ESTIMATE  THE  RATIO 
OF  VARIANCES  WITH  BOUNDED  RELATIVE  ERROR, 
by  F.  A.  Graybtll  and  t,  L.  Cornell.  [1962]  J4]p.  incl. 
table.  (APOSR-64-1641)  [AF  AFOSR-63-469] 

AD  446874  Unclassified 

Also  published  in  Jour.  Araer.  Stat.  Assoc  ,  v.  58:. 
i(34f-TSif7  Dec”  1903. 

This  concerns  an  estimate  of  the  ratio  of  variances  of 
2  Independent  normal  populations.  The  estimator  devi¬ 
ates  from  the  true  ratio  by  less  than  a  given  proportion 
p  of  the  ratio,  with  a  prescribed  probability.  The  pur¬ 
pose  of  this  paper  is  to  present  a  table  that  can  be  used 
to  determine  the  sample  sire  required  to  meet  these 
specifications  for  values  of  p  =  2,  .25,  .33,  .4.  .5,  .6, 
.75,  1.0,  1.5,  2.0  and  for  probability  levels  1-a-.  90, 
.95,  .99.  (Contractor's  abstract) 
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Colorado  U.  Dept  of  Chemistry,  Boulder. 

BIREFRINGENCE  IN  A  STRAINED  VISCOELASTIC 
FLUID  UNDER  STEADY-STATE  ROTARY  CONDITIONS. 
II,  b.  S.  J.  Gill  and  F.  R.  Dtntzis.  i'1902]  ]12]p.  Incl. 
dagrs.  (APOSR-1148)  (AF  49(638)310)  AD  441850 

Unclassified 

Also  published  In  Jour.  Polvmer  Sel. ,  v.  57  :  251-262. 
1962  ' 

A  rotary  strain  device  for  introducing  a  calculable 
amount  of  strain  into  a  viscoelastic  fluid  under  essentially 
zero  flow  conditions  has  been  built  and  tested.  The 
principle  of  the  device  is  based  upon  the  continuous 
deformation  of  a  flexible  Teflon  tube  which  is  rotated 
within  a  closely  fitting,  stationary,  rigid  metal  tube  that 
has  an  elliptical  cross  section.  A  polymer  solution 
placed  in  such  3  rotating  tube  is  subjected  to  an  alternat¬ 
ing  strain  and  rotation  of  the  bulk  material.  Under  such 
conditions  a  steady-state  situation  occurs  wTere  the 
material  has  well  defined  anisotropic  properties.  This 
anisotropic  state  is  characterized  by  measuring  both  the 
retardation  and  orientation  of  the  principle  axes  of  the 
induced  birefringence.  Measurements  made  on  fluid 
systems  at  rotations  of  approximately  50-400  rpm  yield 
experimental  results  that  agree  with  theoretical  require¬ 
ments..  Mooney  has  analyzed  the  analogous  situation  of 
a  microscopic  rotating  region.  This  analys  s,  when 
applied  to  measurements  made  in  the  rotary  stralu 
device,  permits  calculation  of  functions  proportional  to 
the  storage  modulus,  the  loss  modulus,  and  the  relaxa¬ 
tion  function  of  the  polymer.  Measurements  and  calcula¬ 
tions  are  presented  for  carboxymethyi  cellulose  solutions 
in  water.  (Contractor's  abstract! 


Colorado  U.  Dept,  of  Chemistry,  Boulder. 

STRAIN  BIREFRINGENCE  OF  A  SOLUTION  OF  ROD¬ 
SHAPED  MOLECULES,  by  S.  J.  Gill  and  F.  R.  Dtntzis. 
!1962][4]p.  tncl.  dltgrs.  table,  refs.  (AFOSR-2149) 

(AF  49(638)310)  AD  295967  Unclassified 

Presented  in  part  at  141st  NatT.  meeting  of  the  Amcr. 
Chern.  Soc. ,  Washington,  D.  C. ,  Mar.  1962. 

Also  published  in  Jour.  Phys.  Chem. ,  v.  66:  2046- 

25*§7o£trres2: 

A  theoretical  calculation  is  made  for  birefringence 
Induced  in  a  system  of  rod-shaped  molecules  which  have 
been  subjected  to  a  2  dimensional  strain  of  constant  area. 
A  series  egression  is  developed  for  the  orientation  of 
a  system  of  rods  which  have  the  particular  optical  and 
geometrical  properties  of  the  strained  system;  then  the 
birefringence  o!  this  system  is  given  by  an  expression 
developed  from  assumptions  of  Peterlin  and  Stuart  This 
expression  is  used  in  conjunction  with  birefringence  meas¬ 
urements  to  obtain  the  optical  factor,  gj  —  gjt  tOT  co&~ 
eentrated  solutions  of  poly- y- benzyl- i- glutamate  in  1, 2- 
dichlo  roe  thane.  An  average  optical  factor  of  (5. 4  ±  1 . 0) 
x  10”^  was  obtained  for  these  solutions;  this  compares 
with  a  value  of  about  (4.0  ±  0. 1)  x  I0"3  obtained  from 
flow  birefringence  measurements  (by  Doty)  "  nd  electric 
birefringence  (by  O'KonsH)  on  dilute  solutions.  (Con- 
tractoi  '8  abstract) 
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Colorado  C.  Dept,  of  Chemistry,  Boulde-., 

VISCOELASTIC  PROPERTIES  OF  POLYMER  SOLU¬ 
TION  ANT)  GELS.  byS.  J.  Gill.  Final  rept.  Mar.  1, 
1558- Feb.  23,  1962.  Mar.  1,  1962,  lv.  Incl.  Ulus, 
diagrs.  tables,  refs.  (AFOSR-2301)  (A F  49(633)310) 

Unclassified 

A  summary  of  investigations  on  th-  physical  properties 
of  concentrated  polymer  solutions  Is  given.  These 
materials  In  a  highly  viscous  to  near  gel  state  provide 
the  concentration  bridge  between  solid  forms  and  very 
dilute  solutions.  A  number  of  experimental  devices 
which  enable  the  exploration  of  the  correlation  between 
concentration,  temperature  and  polymer  structure  are 
described. 
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Colorado  U.  Dept,  of  Chemistry,  Boulaer, 

THEORETICAL  CALCULATIONS  OF  STRESS  RELAXA¬ 
TION  IN  CONCENTRATED  SOLUTIONS,  by  R_ 
Toggenburger,  K.  Beck,  and  S.  J.  GilL  F1982]  [9]p. 
incl.  diagrs.  rels.  (APQSR-J661)  {AF  49(638)310) 

AD  414924  Unclassified 

Also  published  in  Jour.  Polymer  Sci. ,  Part  A,  v.  It 
1779-1787,  May 1963, 


* 
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The  Masne?  theory  tor  stress  relaxation  of  polymer 
materials  bar  brer,  numerically  evaluated  In  unmodified 
and  modified  forms.  The  modified  expressions  Include 
such  effects  as  molecular  weight  distributions  and  en¬ 
tanglement  or  polymer  Interaction  distributions.  The 
relaxation  henavtcr  was  found  to  be  highly  dependent 
upon  the  number  of  interaction  points  per  chain  molecule 
particularly  for  small  numbers.  The  distributions  in 
molecular  sixes  and  in  the  number  of  Interaction  points 
have  a  much  smaller  effect  on  the  shapes  of  the  relaxa¬ 
tion  curves.  A  comparison  of  the  theoretical  stress  re¬ 
laxation  behavior  is  made  with  birefringence  relaxation 
data.  The  region  ol  correlation  indicates  a  number  of  5 
Interaction  points  per  molecule  of  polystyrene  at  10  wt% 
In  benie ne- 


OH 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

ANISOTROPIC  PROPERTIES  OF  STRAINED  VISCO¬ 
ELASTIC  FLUIDS.  HI.  BIREFRINGENCE  OF  POLY¬ 
STYRENE  SOLE’TtONS;  bvR.  Toggenburger  and  S.  J. 
Gill.  [1962]  ?14jp.  lad.  aligns,  tables,  refs.  (APOSR- 
J662)  (AF  49(638)319)  AD  415175  Unclassified 

Also  published  m  Jour.  Polymer  Sci.,  Part  A,  v.  !:■ 

T75!Tr7?0£yrl9S3. 

Birefringence  relaxation  has  been  studied  In  concentrated 
polystyrene  solutions.  The  Wrefringent  state  is  induced 
by  a  sudden  application  of  strut 03  and  the  subsequent 
relaxation  effect  Is  observed  by  photoelectric  monitoring. 
The  effect  of  temperature  concentration  on  the  decay  of 
induced  birefringence  follows  tne  general  patterns  ob¬ 
served  for  stress  rtla.v'Oon.  Samples  of  different  mo¬ 
lecular  weights  and  different  molecular  weight  distribu¬ 
tions  have  been  studied.  A  particularly  simple  empirical 
result  was  found  to  expresi,  the  relaxation  behavior  of 
highly  fractionated  materials.  In  such  Instances  the 
birefringence  decays  with  exponential  dependence  upon 
the  square  root  of  time.  The  results  for  samples  with 
broad  distributions  show  curvature  when  plotted  In  a 
similar  fashion.  This  simple  relaxation  behavior  has 
a  simple  Laplace  transform,  so  that  a  comparison  of 
the  exact  relaxation  distribution  function  with  approxi¬ 
mate  methods  can  be  made.  The  general  behavior  of 
birefringence  relaxation  distribution  functions  is  similar 
to  thal  noted  for  stress  relaxation  functions.  The 
method  of  reduced  variables  likewise  is  applicable  to 
bring  the  birefringence  relaxation  results  into  corre¬ 
spondence  at  different  temperatures. 
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Colorado  U.  Dept,  of  Chemlutry,  Boulder. 

BRIDGED  POLYCYCLIC  COMPOUNDS.  XIX  SOME 
ADDITION  AND  SOLVOLYSIS  REACTIONS  IN  NOR- 
BORNANE  SYSTEMS,  by  3.  J.  Cristol,  W.  X  Seifert 
and  others.  [1962]  [8  ip.  incl.  diagrs.  table.  (AFDSR- 
4353;  (AF  AFOSR-62-73;  AD  295872  Unclassified 

Alsc  published  tn  Jour.  Amer.  Cbent.  Soc. ,  v.  84> 
35I5-7f52S,  Oct  29,  19S2. 


Acid- catalyzed  additions  of  acetic  acid,  formic  acid  and 
water  to  endo-dlhydrodtcyclopentadiene  lead  to  products 
tn  which  almost  complete  ring  Isomerisations  have 
occurred.  On  the  other  hand,  addition  of  methanol  (or 
of  water  tn  methanol  solvent)  to  dtcyclopentadiene, 
followed  by  hydrogenation,  fives  a  mixture  containing 
about  1  part  of  endo  skeleton  unrearranged  product  to  6 
parts  of  exo  skeleton  product.  Solvolysis  of  the  toluone- 
sulfonatcs  in  methanol  both  give  a  large  preponderance 
of  exo  product.  Addition  of  methanol  or  of  acetic  acid 
to  norbornadiene  gives  substantially  more  dehydro- 
norbornyl  methyl  ether,  or  dehydronorbornyl  acetate  In 
the  mixture  with  nortricyclyl  products  than  solvolyn.?  of 
the  p-bromoben2enesuUonate.  Possible  explanations  of 
these  results  are  discussed.  (Contractor’s  abstract) 
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Colorado  U.  Dept,  of  Chemistry,  Boulder. 

BKIDGED  POLYCYCLIC  COMPOUNDS.  XXI.  THE 
IONIC  CHLORINATION  OF  9, 10-DIHYDRO-9, 10- 
ETHENOANTHRACENE.  byS.  J.  Cristol,  R.  P. 
Arganbright,  and  D.  D.  Tanner.  [1962]  [4jp.  Incl.  refs. 
(AFOSR-J722)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  A  PCS R- 62-79  and 
National  Science  Foundation)  AD  41410C 

Unclassified 

Also  published  In  Jour.  Org.  Chem. ,  v.  28:1374-1377, 
Ma‘yl 

The  tonic  chlorination  of  9, 10-dihydro- 9, 10-etheno- 
anihricene  was  shown  to  yield  exo-  and  endo-4-syn-8- 
dlchlorotHbenzobicycIo[3.  2. 1  joctadlene  as  the  sole  reac¬ 
tion  products.  The  lees  stable  cf  these  Isomers  was 
the  preponderant  produrt.  The  structure  proofs  of  these 
addition- rearrangement  reaction  products  and  some  of. 
the.r  chemistry  are  discussed 
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Colored  >  U.  Pep!,  of  Chemistry.  Boulder. 

BRIDGED  POLYCYCLIC  COMPOUNDS.  XX.  THE 
CIS-S  rEREOCHEMISTRY  Or  THE  ADDITION  OF 
METHANOL  AND  WATER  TO  ENDO-TRIMETHVLENE- 
NORBORNENE,  by  S  J.  Cristot,  L.  K.  Gaston,  and  D. 
w.  Johnson.  [1962]  [5]p  incl..  diagr.  (AP05R-.T723) 
(Sponsored  jointly  by  Atr  Force  Office  cf  Scientific  Re¬ 
search  under  AF  AFOSR-62-79  and  National  Science 
Foundation)  AD  414097  Unclassified 

Also  published  in  Tetrahedron  Ltrs  ,  No.  4-  185-189, 

Fef>7~I£R3r  “ 

Sulfuric  acid- catalyzed  additions  of  methanes!  'or  of 
water  in  methanol1  to  the  isomeric  er>do-  and  exs-tri- 
methylenenorbornenes  give  differing  ratios  of  endo- 
and  exo- ring  skeleton  ethers  'or  alcohols).  It  is  now 
shown  that  reactions  with  the  isomeric  ends- trlmethylene- 
norbornenes  are  entirely  cis-  exo  additions.  The  ex¬ 
pected  products  resulting  from  the  endo-protonated  * 
complex  1  reeling  directly  with  a  solvent  molecule  oy  the 
equivalent  of  trans  ring  opening  (by  addition  of  CH^OD 
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and  DjO),  as  well  as  nontnvolvement  In  the  reaction 

sequence  are  d.scussed.  Attempts  to  distinguish  these 
products  are  made  by  gas  phase  chromatography  and 
nuclear  magnetic  resonance  spectral  studies.  These  re¬ 
sults  show  clearly  that  cts-exo  addition  of  both  the  H  and 
V  fOCHg,  OH.  OTs,  OCOCgHqNOj)  portions  of  the 

addenda  occurs,  and  exclude  the  endo-protonated  n  com¬ 
plex  as  a  significant  Intermediate  In  the  addition  reaction. 
It  is  suggested  that  at  least  one  of  the  Intermediates  In¬ 
volved  Is  a  classical  ion.  or  that  a  els  addition  4-center 
transition  stale  is  involved,  in  which  no  carbonlum  ion 
is  developed. 
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Colorado  U.  Dept,  of  Physics,  Boulder. 

NUCLEAR  RESONANCE  OF  A1  IN  SYNTHETIC  RUBY, 
bv  W.  H.  Tanttllla.  Float  rept  dime  1962  9p.  Inch 
refs.  IATOSR-276S)  (AF  49(638/611)  AD  278429 

Unclassified 

Initial  studies  on  the  nuclear  magnetic  resonance  of  A1 
In  ruby  are  summarized.  L1C1  containing  Mn  ion  im¬ 
purities  was  prepared.  Nuclear  resonance  studies  were 
performed  or.  the  LI  at  room  temperature,  liquid  N  ar.j 
liquid  He  temperature.  Electron  paramagneti c  resonance 
siud.e3  were  performed  at  room  temperature  on  the  Mn 
ions.  The  Mn  appeared  to  exist  in  the  crystal  in  2  phases, 
dilute  and  concentrated  fn  the  dilute  phase  the  Mn  ion 
concentration  in  the  host  LIC1  was  0.2  mol-  %;  in  the 
concentrated  phase  the  Mn  ion  concentration  was  10'  '". 

L.r  with  Mn  ion  Impurity  was  also  prepared.  The  mlcro- 
wa\e  spectrum  Indicated  that  up  to  concentrations  of 
10  mol-  b  of  Mn  there  is  no  tendency  of  the  Mr.  ions  to 
form  2  phases  or  to  precipitate  separately  from  the 
Li  F:  there  was  no  measurable  diffusion  of  ions  at  room 
temperature.  Other  experiments  included  a  search  for 
an  electric  hsxadecapole  moment  in  Ir.  and  Sb.  (Con¬ 
tractor's  abstract) 
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NUCLEAR  MAGNETIC  DIPOLE  MOMENTOF  Ca’1.  by 
E  Brun,  J.  J.  Kraushaar  and  others.  [1962]  {2jp. 
(AFOSR-4574)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)611  and  Atomic 
Energy  Commission)  AD  400844  Unclassified 

Also  published  in  Phys.  Rev.  Lira. .  v.  9:  166-167, 

Aug.  ToTl962:  ’ 

The  nuclear  magnetic  dipole  spin  resonance  of  Ca41  was 
observed  In  a  saturated  aquec  ,  solution  of  02(7703)2, 

using  a  Vartan  crossed- coil,  c.  w.  spectrometer.  The 
41 

observea  ratio  of  the  Ca  resonance  frequency  to  that 
of  the  deuteron  In  the  same  field  was  v(Ca^^)/V(D^)  = 
0.530631  1 0.000003,  Implying  an  uncorrected  nuclear 
dtpj>^e  moment  of  -1.59235  *  0.00302  nm  for 
Ca  .  using  the  values  of  p(H1)/p(D^)  =  3. 2a*  199S  ± 

0. 0030012  and  uCH1)  =  2. 79268  1  0. 00003  nm.  Talcing 


into  account  diamagnetic  shielding  of  the  nucleus  by 

orbital  electrons,  (u(Ca**>  =  -1.5946  nm.  The  value 
obtained  Is  discussed  In  the  light  ot  the  de-Shattt 
mechanism. 
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Colorado  U.  {Dept,  of  Physics)  Boulder. 

ELECTRICALLY  INDUCED  AM  -  ±  2  NUCLEAR  SPIN 
TRANSITIOJ®  IN  A  GaAs  SINGLE  CRYSTAL  (Abstract), 
by  E.  Bran,  W.  L.  Pierce,  and  W.  H.  Tanttila.  [1952] 
(l]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  49(638)611)  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. .  Seattle,  Aug.  27- 2  %  1962. 

Published  in  Bull.  Amer.  Phvs.  Soc.,  Series  H,  v.  7: 
482,  ^ug.  '27,  1962. 

Direct  electrical  ind  jetton  of  AM  =  *  2  nuclear  quadrupole 
spin  transitions  in  a  GaAs  crystal  has  been  previously 
reported.  A  fairly  detailed  Investigation  using  pulsed 
NMR  techniques  has  now  been  made  of  these  transitions 

fer  the  Isotopes  Ga69.  Ga‘  ,  and  As  In  a  high- 
resist; vity  single  crystal  of  GaAs  as  a  function  of  the 
relative  orientations  of  the  crystalline  symmetry  axes, 
the  osc.ilattng  electric  field,  and  the  static  magnetic 
field,  it  is  found  that  a  very  simple  theoretical  model 
assuming  a  1-parameter  3- rank  tensor  to  describe  the 
interaction  of  the  crystal  with  the  applied  electric  field, 
is  capable  of  explaining  the  symmetry  properties  of  the 
observed  phenomena  well,  and  the  parameter  which  de¬ 
termines  :he  components  of  this  Interaction  tensor  h*s 
been  measured. 
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NMR  AND  EPR  STUDIES  IN  L1C1  (Abstract),  by  D.  A. 
Jennings  and  W.  H  Tanttila.  (1962)  fl)p.  [AF'  49(536)- 
611]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc  ,  New 
York.  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series II.  v.  7: 
8-C  Jan.'S)  1962. 

The  Hnewtdtb  oi  the  Li  nuclear  magnetic  resonance  in 
UC1  powder  doped  with  Mn-1'  have  been  measured  at 
300  %  77*.  and  4°K.  The  nominal  Mn**  Ion  ccnccntra- 
tton  ranged  from  10  to  10  .  Assuming  a  Gaussian 

shape  for  the  experimental  absorption,  die  experimental 
second  moments  are  compared  with  the  second  moments 
calculated  from  Van  Vleck's  theory.  Deviations  from 
the  predicted  dependence  of  the  second  moment  on  the 
Mn+*  concentration  are  found  at  low  temperatures  and 
high  concentration.  The  electron  paramagnetic  reso¬ 
nance  line  structure  of  the  Mn+*  ton  shows  that  the  Mn'*"’ 
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ions  are  present  tn  a  crystal  in  2  widely  different  con¬ 
centrations.  The  nuclear  resonance  llnevidths  will  be 
ex;  Uned  in  terms  of  a  model  that  gives  a  consistent 
Interpretation  of  the  Mn"  ion  Itaewldih. 
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Colorado  U,  [Dept,  of  Physics)  Braider. 

NUCLEAR  SPIN  LATTICE  RELAXATION  IN  LiCl 
(Abstract),  bv  G.  Arnold.  D.  A.  Jennings  and  others. 
(lSSjjfllp.  |aF  49(638)611]  Unclassified 

Pr*eated  at  meeting  of  the  Amer.  P  vs.  Soc. ,  New 
York.  Jan.  24-27,  1932. 

Published  In  Bull.  Amer.  Phys.  Soc..  Series  11.  v.  7: 

857  Jan.  247  1862. 

The  Li  nuclear  spin  lattice  relaxation  times  have  been 
measured  tn  LI  Cl  as  a  function  of  temperature  and  Mn** 
ion  concentration.  Samples  were  prepared  by  rapidly 
quenching  melted  mixtures  of  LiCl  and  MnCL.  Immedi¬ 
ate  examination  of  the  Mn*'  u -wave  spectra  at  x-b*  Hi 
frequencies  provide  a  check  on  the  relative  concentration 
of  Mn"  going  into  the  mixture  and  gives  a  quail  alive 
indication  of  their  distribution  within  the  LiCl  lattice. 
Pulsed  nuclear  Induction  techniques  were  used  to  meas¬ 
ure  the  relaxation  at  4",  77  ®,  and  300  “X  In  samples  con¬ 
taining  up  to  10$  Hn**  concentration.  The  nuclear  spin 
lattice  relaxation  Is  sensitive  to  the  dispersion  of  im¬ 
purities  within  the  lattice.  Diffusion  of  the  Mn  *  occurs 
with  sample  aging  and  causes  large  cnanges  tn  the  Li  spin 
lattice  relaxation  time.  In  addition  to  studying  the  nuclear 
spin  lattice  relaxation  process,  the  measurements  also 
pro vi tie  insight  into  flse  various  phases  of  the  LlCl-MnC^ 
system. 
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PHONON-INDUCED  NUCLEAR  SPIN  TRAtSITiOTC  IN 
SOME  1NTERMETALUC  COMPOUNDS  (Abstiact),  by  A. 
B.  Denison  and  H.  P.  Mahon,  Jr.  [1962]  (IJp.  [AF  49- 
(638)611]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
3§3N463,"Aug.  27.  1962. 

Phonon  radiation  of  Am  -  a  2  nuclear  spin  transitions 
is  studied  in  crystals  of  GaAs  and  IrSb.  Phonons  are 
Introduced  by  a  15  mc/sec  transducer.  Using  pulsed 
nuclear-induction  techniques  at  7.5  me -'sec,  the  line 
wtdth  4 *>  Is  obtained  at  constant  transducer  voltage  V 
and  T,  Is  obtained  from  signal  recovery  with  time  after 
ultrasonic  saturation,  This  latter  method  overcomes 
spurious  effects  due  to  side  depth.  M/MQ  vs  Y2  (phonon 

intensity)  is  interpreted  using  a  point- charge  lattice 
model.  The  phonon-induced  transition  probability  Is 

W  -  FQav12GV2/4P.  Q  is  the  quadrupole  moment,  F  a 


spin-dependent  factor,  and  G  is  a  number  dependent  upon 
lattice  parameters  and  is  the  same  for  all  nuclear  species 
In  each  crystal,  yj  is  the  Van  Kranendonk  charge-multi¬ 
plication  factor  for  the  lst-order  process.  A  theory 
which  would  satisi-tOurlly  describe  tonic,  covalent,  and 
charge-overlap  phenomena  In  these  crystals  should  give 
this  value  of  >  .  The  ratios  of  the  y,  for  the  nuclear 

constituents  In  these  crystals  are  v(GaC8)/v(As  )  * 

0.42  and  y(ln,I5)/y(Sb121)  =  0.96.  This  ratio  for  the 
gallium  Isotopes  is,  within  experimental  error,  equal  to 
one. 


624 

Colorado  U.  Dept,  of  Physics,  Boulder. 

PARAMAGNETIC  RESONANCE  OF  Mn2*  IN  LiF,  by 
T.  T.  Chang  and  W.  H.  Tanttila.  [1962]  [2]p.  IncL 
tftagr.  (AFOSR-J267)  (AF  AF08R-62-345)  AD  400686 

Jnclasslfied 

The  paramagnetic  resonance  of  Mn2*  ion  impurity  in 
LIF  at  room  temperature  was  studied.  The  low- tempera¬ 
ture  nuclear  spin  resonance  in  the  Li  and  F  in  these 
crystals  was  also  atud.  .d.  Some  of  the  data  can  only  be 
explained  on  the  basis  of  a  certain  amount  of  antiferro¬ 
magnetism  which  Increases  as  the  concentration  of 
Mn2*  is  increased. 


Colorado  U.  Dept,  of  Physics,  Boulder. 

ELECTRICALLY  INDUCED  NUCLEAR  QUADRUPOLE 
SPIN  TRAfSITIGNS  IN  A  GaAs  SINGLE  CRYSTAL,  by 
E.  Brun,  R.  J.  Mahler  and  others.  [1962]  [6]p.  lncl. 
dtagrs.  refs.  (AFG3R-J593)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  APDSR- 
62-345  and  National  Science  Foundation)  AD  414135 

Unclassified 


Also  published  in  Phys.  Rev. ,  v. 


129:  1965-1970, 


The  direct  induction  of  nuclear  E2  spin  transitions  in  a 
gallium  arsenide  single  crystal  by  application  of  an  ex¬ 
ternal  oscillatory  electric  field  has  been  previously  re¬ 
ported  by  some  of  the  authors.  This  paper  gives  the 
results  of  a  further  investigation  of  the  same  phenomenon. 
Theoretical  expressions  are  given  for  the  equilibrium 
nuclear  magnetization  in  a  crystalline  lattice  under  the 
combined  Influence  of  a  static  magnetic  field,  externally 
induced  electric  field  gradients,  and  thermal  spin-lattices 
interactions,  for  various  relative  orientations  of  the 
applied  fields  and  the  crystalline  symmetry  axes.  The 
theoretical  predictions  were  tested  for  the  3  nuclides 

Ga69,  Ga71,  and  As75  by  using  pulsed  nuclear  magnetic 
resonance  techniques  to  sample  the  equilibrium  mag¬ 
netization  In  a  GaAs  crystal  at  77  “K  under  the  influence 
of  a  uniform,  externally  applied,  radio- frequency,  elec¬ 
tric  field.  A  description  of  the  experimental  apparatus 
is  given.  The  dependence  of  the  quadrupolar  saturation 
on  both  the  electric  field  amplitude  and  the  crystal 
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orientation  was  measured.  Hie  angular  dependence  of 
the  saturation  was  found  to  be  In  reasonable  agreement 
with  the  theory.  (Contractor's  abstract) 
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CROSSING  SYMMETRY  INS- MATRIX  THEORY,  by 
A.  O.  Barut.  [1962]  (4jp.  (AFOSR-J1260)  (AFAPOSR- 
63-30)  AD  424313  Unclassified 

Also  published  In  Phys.  Rev. ,  v.  130:  436-439,  Apr.  1, 

1933. 

A  general  method  is  given  to  calculate  the  crossing 
relations  for  arbitrary  processes  which  is  based  on  the 
transformation  properties  of  the  amplitudes  and  analytic 
continuation  only.  The  hellcity  amplitudes  as  well  as  the 
so  called  R  and  M  amplitudes  are  considered  and  some 
simple  examples  are  worked  out. 
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Colorado  U.  Dept,  of  Physics,  Boulder. 

AMPLITUDES  AND  CROSSING  RELATIONS  IN  ISOSPIN, 
by  A.  O.  "Barut  and  B.  C.  Unal.  [1962]  [6]p.  (AFOSR- 
J1438)  (AFAFO6R-63-30)  AD  427712  Unclassified 

Also  published  in  Nuovo  Ctmento.  Series  X.  v.  28:  112- 
Hft  Apr.'  i,  1663. 

A  systematic  group- theoretical  method  is  used  to  deter¬ 
mine  the  isotopic  spin  amplitudes  and  crossing  relations 
for  processes  Involving  particles  with  arbitrary  Isotopic 
spins.  For  2-body  reactions,  the  scalar  amplitudes  and 
the  crossing  matrices  are  explicitly  given  up  to  I  =3/2. 
(Contractor's  abstract) 
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C  N  THE  SYMMETRY  OF  ELEMENTARY  PARTI  CLES- 
II,  by  A.  O.  Barut.  [1962]  [3jp.  inch  diagrs.  (AFOSR- 
J143B)  (AF  APOSR- 63-30)  AD  427717  Unclassified 

Also  published  In  Nuovo  Omento,  Series  X.  v.  27: 
1239-1271,  Mar.  1,  1963. 

The  elementary  particles  can  be  arranged  In  a  hexagonal 
structure  such  that  there  we  planes  of  constant  charge, 
of  constant  baryon  number,  and  of  constant  hypercharge. 
The  resonant  states  o,  oP,  N*,  Yj  and  Yq  are  similarly 
arranged  in  this  paper  and  room  is  found  to  exist  for  6 
intermediate  bosons  and  tor  particle  analogous  to  the 
photon  ,  but  none  for  the  C-partlcle. 
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Columbia  U. ,  New  York. 

COMPUTER  TECHNIQUE  FOR  HIGH-SPEED  EXTRAC¬ 
TION  OF  SPEECH  PARAMETERS,  by  M.  R.  Weiss  and 
C.  M.  Harris.  [1962]  [8]p.  incl.  Ulus,  diagrs.  table. 
[AFAFOSR-62-251]  Unclassified 

Presented  in  part  at  Speech  Communication  Seminar, 
Stockholm  (Sweden),  Aug.  1962. 

Published  In  Jour.  Acouet.  Soc.  Airier. .  v.  35:  207-214. 

Frt.'ISSSr 

An  automatic  system  Is  described  for  htgb-apeed  extrac¬ 
tion  of  speech  parameters.  Data  obtained  from  a  high- 
resolution,’  real-time  spectrum  analyzer  of  the  correla¬ 
tion  type  are  converted  to  digital  format  and  processed 
by  a  large-scale  computer.  An  effective  program  has 
been  written  in  FORTRAN  and  FAP  languages  for  the 
extraction  of  spectrum  paver,  amplitudes  and  frequencies 
of  the  first  3  formants  and  other  functions  of  these  pa¬ 
rameters.  Typical  output  data  are  presented.  (Contrac¬ 
tor's  abstract) 
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Columbia  U. ,  New  York. 

PlTCr  EXTRACTION  BY  COMPUTER  PROCESSING 
OF  HIGH- RESOLUTION  FOURIER  ANALYSIS  DATA,  by 
C.  M.  Harris  and  M  R.  Weiss.  [1982]  [5]p.  incl. 
iUus.  diagrs.  [aF  APOSR-62-251 ]  Unclassified 

Published  in  Jour.  AcousL  Soc.  Amer. ,  v.  35:  339-343, 
Mar.~ISB5T 

A  method  of  automatic  pttch  extraction  is  described, 
and  examples  are  shown  of  results  obtained.  The  speech 
sir-ala  are  p-ocesaed  by  a  real-time  Fourier  analyzer 
whose  output  is  converted  to  digital  form  and  recorded 
on  tape  for  processing  by  an  IBM  7090  computer.  The 
logic  of  the  computer  program,  written  in  FORTRAN 
)~ngu_ge,  is  described  together  with  a  discussion  of  the 
accuracy  of  the  over-all  pttcb-extraction  system. 
(Contractor's  abstract) 
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INFRARED  AND  OPTICAL  MASERS,  by  P.  Kuach. 

Final  rept.  Oct.  16.  1958- Nov.  30,  1961.  Msr.S,  1962, 
lOp.  (AFOSR-2412)  (AF  49(638)507)  Unclassified 

The  research  performed  during  the  tenure  of  this  con¬ 
tract  is  discussed.  The  work  has  been  for  the  most 
part  concerned  with  the  construc*’on  and  operation  of 
an  alkali- vapor  optical  maser  anu  a  ruby  optical  maser, 
results  of  the  research,  inclutfing  a  list  of  the  publica¬ 
tions  emanating  from  this  work  are  presented. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

OPTICAL  DOUBLE-PHOTON  ABSORPTION  IN 
CESIUM  VAPOR  (Abstract),  byl.  D.  Abella  and  C.  H. 
Townes.  (1082]  [l]p.  [AF  49(638)507]  Unclassified 

Presented  at  meeting  of  the  Amer,  Phys.  Soc. . 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys. Soc. ,  Series  It,  v  7: 

55?,  Nov.  23,  1962. 

Observations  have  been  made,  using  a  pulsed  ruby  optical 
maser,  of  the  6Sj  /2— ®®3/2  *3'*le'duantum  absorption 
in  cesium  vapor  (tu  =  28  828  cm"1)  and  the  subsequent 
reemission  via  the  9D3.-j— 6P3/2  transition  at  5847A. 

The  narrow  absorption  width  of  the  9Dg  2  state  requires 

careful  thermal  tuning  of  the  ruby  source  to  obtain 
coincidence,  which  occurs  at  X)ruby)  =  6935.  6  *  0.05A 
as  measured  on  grating  spectrograph  plates.  The  ob¬ 
served  fluorescence  is,  however,  2  orders  of  magnitude 
below  the  calculated  value,  but  quenching  Cs-Cs  collisions 
can  be  expected  to  reduce  the  yield  tn  the  9Dj  decay. 
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Columbia  U.  Columbia  Radiation  Lab, ,  New  York. 

HYPERFINE  STRUCTURE.  OF  THE  METASTABLE 
(4p)5(5s)3P2  STATE  OF36k/3,  by  Mr.  L.  Faust  and  L. 

Y.  Chow  Chiu.  [1962]  [7]p.  tncl.  diagrs.  tables,  refs. 
(APOSR-J432)  (Sponsored  Jointly  ’oy  Air  Foice  Office  of 
Scientific  Research  under  [AF  49(638)557],  and  Air  Force 
Office  of  Scientific  Research.  Office  of  Naval  Research, 
and  Signal  Corps  under  (DA  36-039-sc-'8330j) 

AD  407901  Unclassified 

Also  published  in  Phys.  Rev.,  v.  129:  1214-1220. 

Feb.  1, 1313T 

The  hyperflne  struct.- re  (hfs)  of  the  metastable 
(4p)3(5s)  3P2  state  of  3gRr33  (1=9  '1',  ias  been  measured 

by  the  atomic  beam  magnetic  resonar  -e  method.  The 
zero  magnetic  field  intervals  are:  f(l  1  2  -  13/  2)  = 
1830.7236(5)  me  sec,  f(S’2  *  11/2)  =  1341.8217(2)  mc'sec 
f(7/2  ■-  9  2)  =  956.5583(2)  me; sec,  and  f(5/2  -7/?.)  = 
656.0844(30)  mc  'sec.  The  4  frequencies  (after  correction 
for  second-order  hyperftne  Interaction)  are  expected  to  be 
linearly  related  to  only  3  interaction  constants:  A',  B', 
and  C'  (respectively  dipole,  quadrupole,  and  octupole) . 
The  fit  is  satisfactory  if,  and  only  If,  second- order  hyper- 
fine  interaction  is  taken  tnto  account.  The  auadrupole 
83 

and  octupole  moments  of  3gKr  are  fl  =  0.  lt(8)nm  b 
(nuclear  magneton  barn)  and  Q  =  +  0. 270(13)  b.  These 
values  Include  no  polarization  corrections  or  corrections 
for  any  effects  of  configuration  mixing.  (Contractor's 
abstract) 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

MICROWAVE  8PECTRUM,  SPECTROSCOPIC 
CONSTANTS,  AND  ELECTRIC  DIPOLE  MOMENT  OF 
Lt6F19,  by  L.  Wharton,  W.  Klemperer  and  others. 

[1962]  (8jp.  tncl.  dlagrs.  tables,  refs.  (A10SR-J434) 

(In  cooperation  with  Harvard  U. ,  Cambridge,  Mass, 
and  Martin  Co. ,  Orlando,  Fla. )  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)557]  and  Atom  c  Energy  Commission)  AD  407113 

Unclassified 

Also  published  m  Jour.  Chem.  Phvs. ,  v  18:1203-1210, 
Mar.  TTISST 

Transifi-'-ns  between  the  J=  1  and  3  -  0  rotational  states 

of  Li  F  ‘ "  have  been  measured  by  means  of  the  molecu¬ 
lar-beam  electric  resonance  method  tn  the  4  lowest 
vtbrattonal  states.  By  this  means  the  rotittona!  constants 

’  Ll6^9  were  determined.  These  enabled  one  to 
p-eperly  assign  the  rotatlonally  resolved  Infrared  vlbra- 
7  19 

tton-  rotation  spectrum  of  Li  F  observed  by  Vidale  and 
to  determine  the  correct  vibrational  constants.  Transi¬ 
tions  between  the  M  =  0  and  ’M'  =1  orientations  of  the 

J  =  1  rotational  state  of  Ll6F19  in  the  4  lowest  vibrational 
states  in  a  strong  electric  field  were  measured  to  high 
precision,  which  enabled  one  to  determine  the  dipole 
moments  accura'cly  and  to  observe  a  nonlinear  variation 
of  dipole  moment  with  vibrational  state.  The  molecular 
constants  obtained  for  Ll®F19  were: 

B^  =  45.2308111-0.7223089(1/  -  i)  •  0.0038270(e  -  i)2* 

0.0000050  Gc,  xv  =  964.07-8.895(1/  -  «)  cm"1, 

r  =  1.563892  =  O.OCO05OA, 
e 

■a  =  ‘  6.28446  -  0.0B612(v  +  ?)  +0.00060(1/  -  J-)2'  * 

v 

0. 00100  D. 


635 

Columbia  U.  [Columbia  Radiation  Lab.  j  New  York. 

LEVEL  CROSSING  IN  THE  (5s5p)  3Pj  STATE  OF  6.7 

HOUR  Cd107  (Abstract),  by  M.  N.  McDermott  and  P. 
Thaddeus.  [1962]  [l]p.  (AFOSR-3271)  [AF  49(638)936] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U.,  Seattle,  Aug.  27-29.  1962. 

Also  published  in  Bull.  Amer.  Phys.  Soc.  Series  n, 
vTT:«3,  Aug.  27,  1962. 

Two  crossings  of  the  Zeeman  levels  cf  the  hyperftne 
structure  of  the  (5s5p)  3Pj  state  of  Gi1®7  (I  =  5/2)  have 
been  detected  by  observing  the  change  in  intensity  with 
magnetic  field  of  the  resonance  fluorescence  of  the 
nelA  intercombination  line.  The  isotope  was  produced 
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by  the  reaction  Ag*07(p,  n)  Cd*9^  In  the  Pupin  cyclotron. 
The  strongest  crossing,  that  of  the  *F,  mF  >  =  ! 7/2, 

7  2  >  and  *5/2,  3/2  >  levels,  was  observed  at  1218.80(5) 
gauss,  and  the  crossing  of  the  *5/2,  3/2  >  and  '5/2, 

-1'2  >  levels  at  1036.3(2)  gauss.  A  sample  contain! ng 
more  atoms  of  the  Isotope  may  produce  an  Increase  In 
signal  strength  of  10  or  more,  allowing  detection  of  the 
2  additional  A  mF  -  2  crossings  already  observed  for 

Cd  Using  ,nese  crossing  fields,  and  the  value  of  gj 

obtained  from  a  level  crossing  experiment  on  the  stable 
Cd  isotopes,  we  calculate,  neglecting  second  order 
interactions  due  to  neighboring  fine  structure  levels,  the 
hyperflne  coupling  constants  to  be:  A  =  -813. 59(2)  mc/sec, 
and  B  -  -163.8(2)  mc  'sec,  in  agreement  with  the  results 
of  a  double  resonance  experiment. 
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DETECTION  OF  LEVEL  CROSSINGS  IN  BACK- 
SCATTERING  (Abstract),  by  R.  J.  Goshen,  A.  Landman, 
and  R.  Novlck.  [1962]  [l]p.  (AfOSR-3272)  [AF  49- 
(638)936]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Washington  U. ,  Seatile,  Aug.  27-29,  1962. 

Also  published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II. 
v/T:  33S7"XugT~57,  1962. 

Multiple  scattering  limits  the  maximum  vapor  density 
in  the  normal  level  crossing  and  double  resonance  experi¬ 
ments.  The  signal  strength  decreases  percipi-ously  as 
the  optical  density  of  the  vapor  is  Increased  beyond  that 
corresponding  to  about  one  absorption  depth  la  the  cell. 
This  limitation  can  be  overcome  by  observing  the  fluo¬ 
rescence  in  the  backward  direction.  At  high  density  and 
in  the  absence  of  collisions,  substantially  all  of  the 
incident  light  is  backscattered,  and  one  would  expect 
that  the  signals  would  be  Independent  of  temperature.  The 
observation  of  level  crossing  and  double  resonance  at 
high  density  would  allow  the  study  of  self-broadening  and 
the  study  of  l  so  topically  dilute  radioactive  species.  We 
have  observed  level  crossing  signals  In  the  (5s5p)*Pj 
state  of  cadmium  with  backs catterlng  and  Cd  pressures 
_2 

up  to  2  x  10  mm  Hg.  This  pressure  Is  200  times 
greater  than  that  at  which  level  crossings  are  observable 
with  either  forward  or  90'  scattering.  The  observed 
signal  strength  Is  substantially  Independent  of  pressure 

-5  9 

from  10  mm  Hg  (the  lowest  Investigated)  to  2  x  10 

mm  Hg.  At  the  higher  pressures  we  have  observed  self¬ 
broadening. 
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COHERENCE- NARROWING,  PRESSURE-BROADENING 
AND  WALL  COLLISION- BHOADENING  OF  THE  (5b5p)3Pj 

STATE  OF  CADMIUM  (Abstract),  by  F.  Byron,  M.  N. 
McDermott,  and  R,  Novlck.  [1962]  [l]p.  [AF  49(638)- 
936]  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Sic.,  New 
York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 

IS,  fSSIT 

The  optical  double  resonance  method  has  been  used  to 
study  the  temperature  dependence  of  the  width  of  Zeeman 
resonance  In  the  (5s5p)  3Pj  state  of  cadmium.  For 
relatively  low  temperatures  (100°-150°C)  the  half- width, 
extrapolated  to  aero  rf-f\eld.  Is  found  to  be  138  a  2kc. 

As  the  temperature  ts  Increased  beyond  this  region,  the 
line  narrows  until  a  minimum  half-width  of  about  100  kc 
is  found  near  240°C.  Beyond  this  temperature  the 
width  Increases  and  grows  very  rapidly  above  300 *C. 

The  Initial  constant  value  Is  interpreted  to  be  the  natural 
half- width  of  the  line,  apart  from  the  effect  of  collisions 
with  the  walls.  When  a  correction  Is  msde  for  the  effect 
of  wall  collisions,  the  natural  half- width  Is  found  to  be 
131  4  3  kc,  which  gives  a  radiative  lifetime  of  (2.43  4 
-6 

0. 03)  x  10  sec.  The  line  narrowing  Is  believed  io  be 
the  result  of  coherence- narrowing.  The  broadening  at 
higher  temperatures  ts  proportional  to  P/v/T  and  yields 

-is  2 

an  apparent  coUtslon  cross-section  of  4  x  10  cm  ; 
difficulties  In  determining  vapor  pressure  make  this 
cumber  uncertain  by  a  factor  of  about  2.  This  rather 
large  cross-section  may  be  Interpreted  as  the  result  of 
a  dipole-dipole  collision  Interaction  (Holtxmari- 
broadening). 
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LEVEL  CROSSINGS  IN  THE  (5s5p)  3Pj  STATE  OF 
RADIOACTIVE  Cd109  (Abstract),  by  P.  Thaddeus  and 
M.  N.  McDermott.  [1962]  [l]p.  [AF  49(638)936] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  jan.  24-27,  1962. 

Published  tn  Bull.  Amer.  Phvs.  Soc. ,  Series  n,  v.  7: 

15;  Jan.~2?;  1962. 

Four  crossings  of  the  Zeeman  levels  of  the  hyperflne 

structure  of  the  (5s5p)  3Pj  state  of  Cd108  (l  =  5/2)  have 

been  detected  by  observing  tbe  change  In  Intensity  of  the 
resonance  fluorescence  of  the  3261A  intercombination 
line.  This  Isotope  has  a  half  life  of  470  days  and  was 

produced  by  the  reaction  Ag109(p,  n)Cd103  la  the  Columbia 
cyclotron.  The  magnetic  field  at  which  crossing  occurs 
In  units  of  tbe  NMR  frequency  of  protons  In  mineral  oil, 
together  with  the  low  field  assignments  of  the  crossing 
levels  are:  I F,  m_  >  =  |  7/2,  7/2>  and  |5/2,  3/2  >  at 
6986. 995(6)kc''sec,  *5/2,  3/2  >  and  ’5/2,  -1/2  >  at 
6177. 49(6)kc/sec,  *  5/2, 1/2  >  and  *5/2,  -3/2  >  at 
5593. 84{16)kc/ sec,  and  !5/2,  -1/2  >  and  *5/2,  -5/2  > 
at  5007. 73(24)kc/ sec.  These  crossing  Reids  are  con¬ 
sistent  with  the  hyperflne  intervals  of  the  (5s5p)  3Pj 

state  as  determined  by  a  double  resonance  experiment, 
and  should  permit  a  more  precise  determination  of  the 
hyperflne  constants. 
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Columbia  U.  (Columbia  Radiation  Lab.  ]  New  York. 

NUCLEAR  MOMENTS  OF  Cd107  (Abstract),  bv  M.  N. 
McDermott,  F.  Byron,  and  R.  Novick.  [1962]  ( 1  Jp. 

(AF  49(633)936]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jaa.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  It  v.  7. 

33,  JatTlT;  1962. 

Earlier  work  (item  no.  559,  Vol.  V)  on  the  ratttolsotope, 
Cd107,  has  been  extended  to  include  a  determination  ot 
the  hyperfine  structure  in  the  5^Pj  state.  An  optical 

double  resonance  method  was  used  as  before.  However, 
considerable  Improvement  in  experimental  technique  has 
made  it  possible  to  observe  Zeeman  resonances  in  both 
tne  F  =  7/2  and  F  =  3/2  hyperfine  structure  levels  with 
a  good  si gnal-to- noise  ratio.  The  hyperfine  intervals 
derived  from  Zeeman  transitions  observed  at  2  different 
frequencies  are  F  =  7/2  ♦»  F  =  5/2,  v  -  3164(9)  mc/sec 
and  F  -  5/2  f-t  F  •  3/2,  v  -  1894(9)  mc/sec.  The 
hyperfine  interaction  constants  derived  from  these  inter¬ 
vals  are  A  •=  -855(2)  mc/sec  and  B  -  -163(5)  mc/sec. 

The  negative  sign  for  A  was  determined  by  a  subsidiary 
experiment.  From  the  hyperfine  constants,  values  for 
the  nuclear  dipole  moment  u  -  -0. 617(2)«N  and  nuclear 
quadripole  moment  Q  =  ->0.78(0)  barns  are  obtained.  In 
addH1'*' .  the  new  measurements  have  further  confirmed 
the  nuc.car  sprim  assignment  ofl  -  5/2. 

640 

Columbia  U.  (Columbia  Radiation  Lab.  ]  New  York. 

NUCLEAR  SPIN  AND  MOMENTS  OF  245  DAY  Zn65 
(Abstract),  by  M  N.  McDermott,  B.  Perry,  and  R. 
Novick.  (1962]  (l]p.  (AF  49(638)936]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 

£33,  Nov.  23,  1962. 

The  nuclear  spin  and  hyperfine  interactions  constants  of 
245  day  Z a®  have  been  determined  by  the  optical  double- 
resonance  technique  in  the  (4s4p)  Pj  atomic  state.  The 
nuclear  spin  1,  magnetic  tftpole  constant  A,  and  electric 
quadrupole  coupling  constant  B.  are  I  -  5/2,  A  = 
535.08(12}  mc/sec,  and  B  -  3.3(5)  mc/sec.  The  signs 
of  A  and  B  have  been  determined  with  circularly  polarized 
light  Neglecting  nuclear  structure  and  quadrupole  anti- 
sfcltldlng  corrections,  the  corresponding  nuclear  moments 

are  u  =  0. 76944(r<)nm  and  Q  =  -0.027(4)b.  The  Zn®5  was 
produced  by  a  (p,  n)  reaction  on  99. 99%  pure  copper. 
Approximately  2  x  10*®  atoms  were  used  in  the  expert- 
65  , 

ment.  The  Zn  magnetic  moment  is  12%  smaller  than 
that  of  Zn®7  (I  =  5/2).  The  Zn®7  quadrupole  moment  has 
the  opposite  sign  and  is  a  factor  of  7  larger  than  that  of 
Zn65 
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NUCLEAR  SPIN  AND  MOMENTS  OF  CdUSm  (Abstract), 
by  B.  Perry,  M.  N.  McDermott,  and  R.  Novick.  [1962] 
[l]p.  [AF  49(038)936]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
■555TNOV.  S.  1962. 

The  nuclear  spin  and  hyperfine  structure  constants  of 
43  day  Cd**5m  have  been  determined  by  the  optical 
double- resonance  technique  in  the  (5s5p)®Pj  state.  The 
nuclear  spin  1,  magnetic  dipole  constant  A,  and  electric 
quadrupole  coupling  constant  B,  are  l  -  11/2,  A  = 

(—  )648(8)  mc/sec,  and  B  =  (*)I49(i2)  mc/sec.  The 
sign  of  A/B  has  been  determtnec  to  be  negative  in  the 
present  experiment,  but  the  separate  signs  of  A  and  B 
have  not  yet  been  directly  determined.  Assuming  an 
hj  j/2  odd- neutron  assignment,  a  negative  u  is  expected. 

With  this  assumption  and  the  known  sign  of  the  ratio 
A/B,  a  negative  Q  is  found.  Neglecting  nuclear  structure 
and  quadrupole  antiahlelding  corrections,  the  nuclear 
moments  are  u  =  -1.023(10)nm,  Q  -  -0.  68(5)b.  The 

Ojll5m  was  produced  by  a  (n,y)  reaction  on  separated 
Cd1**.  After  irradiation,  the  Cd115m  was  separated 

from  the  Cd11*  in  the  electromagnetic  mass  separator 
ei  the  Argonne  National  Laboratories.  Approximately 
1.5  x  1011  atoms  were  used  In  the  experiment. 
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OPTICAL  DETECTION  OF  LEVEL  CROSSINGS  IN  Zn65 
(Abstract),  by  A.  Landman  and  M  N.  McDermott. 

[1962]  flip.  [AF  49(638)936]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  tt,  v,  7: 
3337Kov7T3,  1962. 

The  c.ossings  of  the  F  =  7  '2.  m  -  -7/2  and  F  *  5/2, 
m  =  -3/2  levels  of  the  (464p)5P|  state  of  Zn®  (I  -  5/i' 
has  been  detected  by  observing  the  change  In  the  angular 
distribution  of  resonance  fluorescence  In  the  Zn  3076 
Intercombination  line.  The  crossing  field  was  found  to  be 
764. 12  ±  0. 02  G.  Another  crossing,  believed  io  be  that 
of  the  F  =  5/2,  m  =  1/2  and  F  =  5/2,  m  =  -3/2  levels, 
was  observed  at  756.7  G.  These  results,  together  with 
the  value  for  of  1.50096  obtained  previously  tn  the 

case  of  Zn67,  lead  to  the  following  values  for  the  byper- 
flne  interaction  constants:  A  =  535.08  t  0.02  mc/sec 
and  B  =  *5  *  1  mc/sec.  These  results  are  consistent  with 
the  double-  resonance  measurements  of  McDermott  et  al. 
(see  Kern  no.  640,  Vol.  VI). 
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PROPERTIES  OF  ATOMIC  IONS.  Final  rept.  Dec.  1, 
1960- Nov.  30,  1962,  31p.  incl.  dlagr.  table.  (APOSR- 
4747)  (AF  49(638)996)  AD  409441  Unclassified 

Studies  on  the  properties  of  atomic  ions  were  divided 
tnto  4  categories:  (1)  the  lifetime  of  the  metastable 
helium  ion,  (2)  level  crossing  spectroscopy,  (3)  atomic 
lifetimes,  and  (4)  a  study  of  the  metastable  lithium 
atom.  The  status  of  each  of  these  areas  of  research  Is 
presented  in  detail.  (Contractor's  abstract) 


Columbia  U.  [Columbia  Radiation  Lab.  ]  New  York. 

Hfs  OF  THE  1P1  STATE  OF  Cd111  (Abstract),  by  R. 

Novtck  and  A.  Lurto.  [1962]  [l]p.  [AF  49(638)996] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  7: 
258-259,  Apr.  23,  1962. 

The  magnetic  field  at  which  the  F  =  -  -  »  and  the 

F  -  |mF  =  ♦  |  Zeeman  levels  (A  assumed  negative)  in 
the  *Pj  state  of  Cd111  become  degenerate  has  been 
determined  by  the  level- crossing  technique.  A  quart? 
cell  containing  92%  Cd111  was  irradiated  with  the  2288-A 
(JSq  —  'Pj)  resonance  line,  and  the  scattered  radiation 
was  observed  at  90'  to  the  Incoming  radiation.  The 
scaUeicu-iighi  intensity  was  recorded  as  a  function  of 
magnetic  field  at  the  cell.  The  field  was  perpendicular 
to  the  plane  formed  by  the  incident  and  outgoing  photons. 
Intensity  changes  corresponding  to  level  crossings  at 
zero  field  and  at  a  field  of  122  *  12  gauss  were  observed. 
The  12- gauss  uncertainty  includes  allowance  for  the 
possible  shift  resulting  from  the  fact  Uat  the  122- gauss 
crossing  is  superimposed  on  the  wings  of  the  zero- field 
crossing.  An  eject  calculation  of  the  combined  zero 
field  and  the  122-gauss  field- crossing  effects  is  in 
progress.  From  the  values  of  the  magnetic  field  at  the 

crossing  the  dipole- coupling  constant  of  the  P.  state 
111  * 
of  Cd  is  found  to  be  !A'  *  Sj“qH  -  171  me.  The 

theory  of  the  hfs  of  the  5s5p  configuration  combined 
with  other  ejtperimental  results  yields  a  predicted  value 
of  A^Pj)  of  -122  me. 
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AN  INTENSE  SOURCE  Or  MO  NO  ENERGETIC  META¬ 
STABLE  HELIUM  IONS  (Abstract),  by  M.  Lipeles,  L. 
Gampel,  and  R.  Novtck.  [1962]  [l]p.  [AF  49(638)996] 

Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  N  - 
York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  IX,  v.  7: 
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A  10- m  long  slow  (10  ev)  metas table  helium  ion  beam 
apparatus  is  being  constructed  tor  the  determination  of 
the  radiative  lifetime  of  the  2S  state  of  hydrogenic  atoms. 
Ultra-high  vacuum  techniques  and  differential  pumping 
are  being  employed  to  reduce  the  loss  of  metastable 
tons  by  either  Stark  quenching  or  collision  quenching. 

The  ions  are  produced  in  an  electrostatically  focussed 
electron  bombardment  ion  source.  Ions  that  drift  ou.'  of 
a  4- mm  grtdded  hole  In  the  source  are  accelerated  by 
a  converging  spherical  condenser  and  pass  through  a 
1  cm  long,  2. 3  mm  diam  channel.  This  narrow  channel 
provides  a'pressure  reduction  ratio  of  35:1  between  the 
source  chamber  and  a  vacuum  separating  chamber.  Total 

ion  current?  fri  10~8  amp  at  10-  ev  beam  energy  have 
been  ob taint-  Tre  energy  spread  In  the  beam  is  less 
than  1  ev  and  about  1%  of  the  tons  are  in  the  metastable 
state. 


646 

Columbia  U.  [Columbia  Radiation  Lab. )  New  York. 

LIFETIME  OF  THE  SsSp^  8TATE  OF  Cd  AND 
COHERENCE  NARROWING  OF  THE  228A  (*&-  Pj) 

LEVEL  CROSSING  RESONANCE  SIGNAL  (Abstract),  by 
R.  Novtck,  P.  Horwltz  and  others.  [1962]  [ljp. 

[AF  49(638)996]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  in  Amer.  Phys.  Soc.,  Series  Q,  v.  7:  258, 

Apr.  23,1562. 

The  zero  magnetic- field  level  crossing  (Hanle  effect) 

In  the  SsSp1?,  state  of  Cd11*  hzs  been  used  to  determine 
the  lifetime  of  the  Cd  atomic  state.  A  quartz  cell 
containing  98.2%  Cd*14  was  irradiated  with  2288-A 
resonance  radiation.  The  Intensity  of  the  fluorescence 
emitted  at  90'  was  observed  as  a  function  of  the  cell 
temperature  and  magnetic  field.  A  Lorentzian  level¬ 
crossing  signal  was  observed  at  zero  field;  no  other 
crossings  were  detected  as  the  field  was  swept  from 
♦  150  to  -150  gauss.  The  field  width  of  the  crossing  sig¬ 
nal  decreased  as  the  cell  temperature  was  increased. 

The  lifetime  of  the  1P  state  is  determined  to  be  1.59  * 

_9  1 

0.  C8  a  10  sec  by  ejdrapolattng  the  width  of  the  crossing 
signal  to  zero  cadmium  density.  This  value  is  signifi¬ 
cantly  lower  than  earlier  values. 
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Columbia  U.  [Columbia  Radiation  L"b.  ]  New  York. 

LIFETIME  OF  THE  METASTABLE  HELIUM  ION  (Ab¬ 
stract),  by  E.  Commins,  L.  Gampel  and  others.  [1962] 
[ljp.  [AF  49(638)996]  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  O.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. .  Series  n.  v.  7: 

»7ApF."».  1M2. 

The  apparatus  described  previously  has  been  used  to 
make  a  preliminary  determination  of  the  lifetime  of  the 
28  state  of  the  helium  ion.  The  metastable  component 
of  the  beam  is  modulated  by  allowing  the  ions  to  pass 
through  a  microwave-quenching  field  that  is  turned  on 
and  off  at  260  cps.  The  metastable  and  ground-state  tons 
are  detected  on  a  surface  detector  that  can  be  moved 
over  the  full  length  of  the  apparatus.  The  ground-state 
Ions  give  rise  to  a  steady  detector  current,  while  the 
metastables  produce  a  280-  cps  signal  through  the  surface 
Auger  effect.  The  ac  metastable  signal  is  normalized 
against  the  dc  ground- state  signal  to  eliminate  many  of 
the  systematic  errors  that  might  otherwise  occur.  The 
normalized  metastable  signal  decreases  by  about  20% 
during  the  400-u  aec  transit  time  In  the  apparatus.  This 
Is  consistent  with  the  1. 9-  msec  radiative  lifetime  pre¬ 
dicted  for  tfc ;  2S  state  of  He*. 
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Columbia  U.  [Columbia  Radiation  Lab.  ]  New  York. 

OPTICAL  DETECTION  OF  LEVEL  CROSSINGS  IN  Zn67 
(Abstract),  by  A.  Landman,  P.  Thaddeus,  and  R. 

Novtck.  [1962]  [l]p.  [AF  49(638)996]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 

26,  Jan.  24,  1962. 

The  crossing  of  the  F  =  7/2,  m  =  -7/2  and  F  =  5/2,  m  = 
-3/2  levels  of  the  (4s41)3P1  state  of  Zn67  a  =  5/2)  has 

been  detected  by  observing  the  change  in  the  angular  dis¬ 
tribution  of  resonance  fluorescence  in  the  Zn  3076  Inter- 
combi nation  line.  The  crossing  field  was  found  to  lie 
near  870  gauss.  This  result  ts  consistent  with  the  double 
resonance  measurements  of  BOckmanr,  et  al.  The  cross- 

.67 

ing  was  observed  in  natural  zinc  (4%  Zn  )  with  narrow- 
band  phase  sensitive  detection.  More  precise  measure¬ 
ments  are  in  progress  with  enriched  Zn®^  and  an  analysis 
is  being  made  of  the  second-order  fine  structure  correc¬ 
tions  to  the  theoretical  position  of  the  crossing. 


An  experiment  is  described  in  which  light  of  frequency 

14400  cm**  from  a  ruby  maser  was  made  to  excite  the 
SSj^-WDjyg  transition  in  Cs,  whose  frequency  is 

23829  cm**.  Careful  discussion  of  other  possible 
effects  shows  that  the  mechanism  ts  likely  to  be  a  2- 
photon  absorption  by  a  Cs  atom. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

OPTICAL  HARMONIC  FREQUENCY  RADIO  MEASURE¬ 
MENTS,  by  I.  D.  Abella.  [II-^l  [2]p.  (AFOSR-J87) 

[AF  APOSR-  32-49]  AD  <00455  Unclassified 

Also  published  It  '  --  tnst.  Rente  k^tineers,  •■.  50: 
1824- 182T,'  Aug?  1962. 

Harmonics  o(  the  output  of  a  ruby  laser  sere  generated 
by  focusing  the  output  on  a  KDP  crystal  at  45'  to  the 
X-Y  axis  and  normal  to  the  Z  axis,  with  the  object  of 
checking  reports  of  discrepancy  in  the  expected  2:1  ratio 
between  harmonic  and  fundamental  frequency.  Near  the 
threshold,  the  expected  2:1  ratio  was  observed,  but  at 
higher  intensities,  the  harmonic  line  was  displaced 
towards  the  blue  by  as  much  as  10  ppm.  This  result  is 
consistent  with  the  hypothesis  of  thermal  tuning  in  the 
maser. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

UNEAR  POLARIZATION  OF  THE  3200-MC/SEC 
RADIATION  FROM  SATURN,  by  W.  K.  Rose,  J.  M. 
Bologna,  and  R.  M.  Sloanaker.  [1962]  [3]p.  tncl.  refs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  APOSR-62-49],  Office  of  Naval  Re¬ 
search,  and  Signal  Corps)  Unclassified 

Published  in  Phys.  Rev.  Ltrs.,  v.  10:  123-125, 

Fcb."I57T$fe3. 

Data  obtained  by  means  of  drift  curves,  using  a  solid- 
state  maser  amplifier  at  the  focus  of  the  84  ft  W.  R.  L. 
(U.S.A.)  nufiotelescope,  yield  a  20  ±  8%  linear  polariza¬ 
tion  of  the  3200  mc/sec  *  radiation  from  Saturn,  the 
position  angle  for  maximum  Intensity  being  nearly  per¬ 
pendicular  to  the  planets  equatorial  plane. 
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Columbia  U.  [Columbia  Radiation  Lab.  ]  New  York. 

OPTICAL  DOUBLE-PHOTON  ABSROPTION  IN  CESIUM 
VAPOR,  by  I.  D.  Abella.  [1962]  (3]p.  incl.  Ulus.  refs. 
(AF06R-J86)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  APOSR-62-49,  Office  of 
Naval  Research,  and  Signal  Corps)  AD  400456 

Unclassified 

Also  published  In  Phys.  Rev.  Ltrs. ,  v.  9:  453-455, 

Dec.  1,  1962. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

ESR  SPECTRA  OF  THE  OH,  Tl3+  IONS  AND  COLOR 
CENTERS  IN  RUTILE  AS  REVEALED  BY  A  HIGH 
SEietHVlTY  DIELECTRIC  RESONANCE  SPECTROME¬ 
TER,  by  A.  Okaya.  [1962]  [2jp.  (APOSR-64-2331) 
(Sponsored  joinUy  by  Atr  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039-SC-73279])  Unclassified 

Presented  at  meeting  o?  the  Amer.  Phys.  Soc. , 

Stanford  U.,  Calif.,  Dec.  27-29,  1962. 
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Abstract  published  In  Bull.  Amer.  Phys.  Soc. ,  Series 
H,  v.  ~7:  613,  Dec.  27,  1962.  (Title  varies) 

Also  published  in  Paramagnetic  Resonance;  Proc.  of  the 
First  Internat'l.  Conf. ,  Jerusalem  (Israel)  (July  16-20, 
1962),  New  York,  Academic  Press,  v.  2:  687-668,  1963. 

The  isotropic  g  *•  2  spectrum  on  slightly  reduced  slngle- 

3* 

crystal  rutile  consisted  of  strong  71  ,  medium  OH, 
and  2  other  weak-color  center  lines.  The  hydrogen- 
reduced  and  deuterium- reduced  samples  showed  an  OH 

line  at  3230  cm"*  and  an  OD  line  at  2450  cm  *,  respec¬ 
tively.  The  fine  structures  In  both  Tl3+  and  OH  lines 
show  that  these  are  frequently  coupled  as  a  pair  iso¬ 
tropically.  The  coupling  Is  due  to  the  exchange  interac¬ 
tion  JSj.Sj  between  electron  spins;  J  was  estimated  t„  %s 

about  3.5  x  10*4  cm-1.  F  S,  coupling  was  observed  in 

the  OH  spectrum  as  an  anisotropic  hyperflne  structure. 
Another  2  weak  isotropic  lines  of  g°-  1.96  and  g“-  1.83 
(at  0  =  0,  =  0)  are  suspected  to  be  due  to  the  color 

centers  at  oxygen  vacancies.  Very  weak  Isotropic  lines 
were  observed  at  exactly  half  the  magnetic  field  of 
g  *■  2  line.  The  line  structure  was  much  slmpltr  than 
g  “  2  lines,  and  no  fine  structure  was  observed.  The 
lines  were  interpreted  as  due  to  iMg  -  2,  AMp  =  1 

(where  F  =  I  -  S)  transitions,  and  3  single  lines  In  the 
reduced  sample  were  Interpreted  as  OH-OH  and  Ti3+- 
3+  3+ 

O-Ti  and  Ti  +-0-H  pairs.  The  line  shape  of  several 
spectra  did  not  satisfy  the  Kramer- Kronig  relations  even 
if  the  lines  were  not  saturated. 
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Columbia  l’.  [Columbia  Radiation  Lab.  ]  New  York. 

DETECTION  OF  LEVEL  CROSSINGS  IN  BACKSCATTER- 
ING  (Abstract),  by  R.  J.  Goshen,  A.  Landman,  and  R. 
Novick.  [1962]  jljp.  (APOSR-5466)  [Sponsored  jotntly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  36-039-sc- 
78330]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Also  published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n, 
v.  7:  433,  Aug.  27,  1962. 

For  abstract  see  Item  no.  636,  Vol.  VI. 
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Columbia  U.  [Columbia  Radiation  Lab.  j  New  York. 
LEVEL  CROSSINGS  IN  THE  (5s5p)3P,  STATE  OF  6.7 

107  1 

HOUR  Cd  (Abstract),  by  M.  N.  McDermott  and  P. 
Thaddeus.  [1962]  [ljp.  (AFOSR-5467)  (Sponsored 
jointly  by  Air  Force  Office  o(  Scientific  Research 
[Office  of  Naval  Research,  and  Signal  Corps  under 
DA  36-039-sc- 78330])  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962 

Also  published  In  Bull.  Amer.  Phys.  Soc. ,  Series  Tl, 
v.  1:  433,  Aug.  it,  1962. 

For  abstract  gee  Item  no.  635,  Vol.  VI. 
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Columbia  U.  [Columbia  Radiation  Lab. }  New  York. 

LIFETIMES  OF  THE  1P.  8TATES  OF  Ca,  Sr  AND  Zn 

(Abstract),  by  R.  DeZafra,  R.  J.  Goshen  and  others. 
[1962]  [1  ]p.  (AFOSR-5468)  (Sponsored  Jointly  by  [Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc- 78330]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. .  Seattle,  Aug.  27-29,  1962. 

Also  published  In  Bull.  Amer.  Phys.  Soc. ,  Series  TI, 
v.  "7:  433,  Aug.  27,  1962. 

The  lifetimes  of  the  *Pj  states  of  Zn,  Sr,  and  Ca  were 
determined  by  observing  zero  field  level  crossings 
(Hanle  effect).  The  Zn  was  studied  in  a  quartz  cell, 
the  Sr  In  an  atomic  beam,  and  the  Ca  In  a  beam  and  also 
In  a  single  crystal  magnesium  oxide  cell.  Flow  lamps 
were  used  as  the  source  of  resonance  radiation.  Phase 
sensitive  detection  was  employed  for  the  cell  observa¬ 
tions  and  direct  photo-electric  recording  for  the  beam 
studies.  Coherence  narrowing  was  observed  In  all 
cases.  Level  crossing  curves  of  Lorentzlan  shape  and 
good  si gnal-to- noise  ratio  were  observed  for  each  ele¬ 
ment.  The  liietimes  of  the  (4s4p)  Pj  state  of  Cm  and  Zn 
are  (4.8  ±  0.5)  x  10’®  sec  and  (1.36  ±  0. 10)  x  10"®  sec, 
respectively.  The  lifetime  of  the  (5s5p)1Pj  state  of  Sr 

is  (6. 1  ±  0. 6)  x  10" 9  sec.  All  of  these  lifetimes  sre 
appreciably  shorter  than  those  obtained  In  earlier  work. 
However,  the  Ca  and  Sr  values  are  In  good  agreement 
with  recent  optical  results  obtained  by  Ostrovskii  et  al. 


656 

Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

DETECTION  OF  THE  MICHDWAVE  v  LINE  OF 

MOLECULAR  OXYGEN  PRODUCED  IN  THE  HIGH 
ATMOSPHERE,  by  W.  Kahan.  [1962]  [3]p.  IncL  dlagrs. 
refs.  (AFO6R-J1380)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  APOSR-62-50 
and  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  (DA  36-036- 
sc-78330])  Unclassified 

Also  published  in  Nature,  v.  195:  30-32,  July  7,  1962. 

For  abstract  see  item  no.  639,  Vol.  VI. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

A  HIGH  ENERGY  LASER  USING  A  MULTI-ELLIPTICAL 
CAVITY,  by  H.  Z.  Cummins.  [1862]  [2'g>.  (AFOSR- 
21393)  ({Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  DA  36-039-sc- 78330])  Unclassified 

Also  published  in  Proc.  Inst.  Elec,  and  Electron. 
Engineers,  v7"5f:  254-255,  Jan.  1963. 

Consider  an  Infinitely  long  source  located  at  one  focus 
of  a  perfectly  reflecting  elliptical  cylinder  and  assume 
that  the  thickness  of  the  source  Is  negligibly  small  com¬ 
pared  to  the  dimensions  of  the  ellipse.  An  object  located 
at  the  second  focus  will  then  receive  all  the  energy  radi¬ 
ated  by  the  source  and  will,  in  the  absence  of  any  loss 
mechanisms,  come  to  thermal  equilibrium  with  the 
source.  Under  these  conditions,  modification  of  the  geo¬ 
metry  to  the  multi- elliptical  design  can  produce  no  gain. 
Optically,  this  conclusion  foUows  from  the  consideration 
that  the  radiant  flux  received  by  a  point  on  the  image  axis 
depends  on  the  solid  ingle  subtended  by  the  ellipse  at 
that  point,  and  is  the  same  for  a  single  source  or  a  multi- 
source  geometry.  The  same  conclusion  follows  from  the 
second  law  of  thermodynamics.  According  to  C.  Bowness 
etaL  Proc.  IRE,  v.  50:  1704-1705,  July  1962,  <he 
structure  could  have  4  black-body  sources  of  temperature 
T  located  on  the  4  source  axes.  If  then,  as  the  authors 
state,  the  efficiency  of  each  of  the  4  cavities  can  be  75% 
of  that  of  a  single  ellipse,  a  line  object  located  os  the 
common  focal  axis  would  attain  an  equilibrium  tempera¬ 
ture  greater  than  T,  in  clear  violation  of  thermodynamic 
r  rindples.  The  authors'  remark  that  the  loss  in  efficiency 
u  caused  by  the  removal  of  the  cavity  wall  In  the  region 
?r».ut  the  .  uby  common  to  all  the  ellipses.  The  loss,  how¬ 
ever,  ts  not  25%  (solid  angle  lost  viewed  from  the  source) 
as  they  conclude,  but  75%  ( solid  angle  lost  viewed  from 
the  itun).  so  that  the  total  efficiency  is  (Ideally)  25% 
per  ellipse,  and  nothing  has  been  gained.' 


the  uniqueness  of  these  asaig.v  meets,  the  A- doubling 
frequency  for  the  J  -  7/2  state  of  O  H  was  ex¬ 

perimentally  determined.  The  separation  between 

doublets  in  the  017H  spectrum  was  used  to  determine 
the  hyperflne  cons  tint  d  associated  with  the  O17  nucleus. 
The  constant  d  waa  also  computed  theoretically  from  a 
simple  molecular  model  of  OH  in  which  a  single  unpaired 
17 

pv  electron  about  the  O  nucleus  is  assumed.  The  ex¬ 
perimental  value  la  about  8%  greater  in  magnitude  than 
the  theoretical  value,  and  this  difference  is  discussed. 
The  same  spectrometer  was  used  for  the  determination 
of  the  electric  dipole  moment  of  OH  by  measuring  the 

Stark  shift  of  the  2Vj  ,2,  J  =  7/2,  M  -  4  A-t’oubllng  line 
of  OieH  at  a  known  electric  field.  The  OH  dipole  mo¬ 
ment  was  found  to  be  1. 60  i  0. 12  D.  (Contractor's 
abstract) 
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Columbia  U.  [Columbia  Radiation  Lab.  ]  New  York. 

SPURIOUS  HARMONIC  GENERATION  IN  OPTICAL 
HETERODYNING,  by  H.  Z.  Cummins,  N.  Enable,  and 
Y.  Yeh.  [1362]  [3]p.  tncl.  dlagrs.  (AP08R-J1407) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  [Signal  Corps] 
under  DA  36-039-SC-78330;  Army  Research  Office 
(Durham)  and  National  Science  Foundation) 

Unclassified 

Also  published  in  Appl.  Opt ,  v.  2:  823-825,  Aug.  1963. 

An  experiment  ts  described  in  which  the  simultaneous 
photodetection  of  2  Incoherent  light  beams  chopped  at 
t&fferent  frequencies  yields  a  direct  measurement  of  the 
cross- modulation  coefficient  of  a  photocathode.  This  Is 
a  technique  generally  applicable  to  the  measurement  of 
small  nonlinearities  in  photodetectors. 
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Columbia  U.  [Columbia  Radiation  Lab.  ]  New  York. 

HYPERFiNE  STRUCTURE  IN  D17H  AND  THE  OH 
DIPOLE  MOMENT,  by  G.  Ehrensteln.  [1962]  [7Jp. 
incl.  dlagrs.  tables,  rets.  (AFO6R-J1405)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-SC-78330)  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  130:  669-675, 

Xpr7T5ri5»:“ 

A  microwave  spectrometer  for  the  study  of  free  radicals 
or  other  reactive  species  Is  described;  it  can  be  used 
with  either  Stark  or  Zeeman  modulation.  This  spectrom¬ 
eter  was  used  to  determine  the  hyperflne  structure  of 
0*7H.  Four  main  lines  of  the  2>  J  »  7/2  A-doubllng 

transition  were  definitely  observed,  and  there  Is  evidence 
that  1  satellite  line  was  also  detected.  Quantum  number 
assignments  were  made  for  the  4  main  lines,  which  are 
divided  into  2  doublets.  In  the  course  of  establishing 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

HYPERFINE  STRUCTURE  OF  THE  METASTABLE 
(4p)5(5s)  3Pj  STATE  OF  jgKr83,  by  W.  L.  Faust  and 
L.  Y.  Chow  Chiu.  [1962]  [7]p.  tncl.  diagrs.  tables, 
rels.  (AFO6R-J1408)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)557]  and 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  (DA  36-039-st- 
7C33C])  Unclassified 

Also  published  in  Phys.  Rev.,  v.  129;  1214-1220, 

Feb.  1,  T9  ST. 

For  abstract  see  item  no.  633,  Vol.  VI. 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novlck.  Quarterly 
progress  rept.  no.  8,  Sept.  16-Dec.  15,  1961,  71p.  Incl. 
dlagrs.  table,  refs.  (Rept.  no.  CU-12-61)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-sc-78330)  Unclassified 

A  number  of  projects  involving  the  optical  detection  of  en¬ 
ergy  level  crossings  are  described.  Including  work  on  vari¬ 
ous  isotopic  spcctles  of  Zn  and  Cd.  Results  are  given  for 
the  lifetimes  of  certain  of  these  states.  A  new  experiment 
is  described  for  the  measurement  of  the  hyperflne  struc¬ 
ture  of  Li  ions.  Several  optical  double- resonance  studies 
are  reported,  including  work  on  Na  and  radioactive  Cd. 

New  experimental  programs  are  described  in  microwave 
spectroscopy  of  molecules,  the  production  of  cryogenic 
magnets,  and  a  Rb  'atomic  clock".  Final  results  are 
given  for  measurements  of  the  0*7H  free  radical.  Micro- 
wave  and  optical  maser  research  is  discussed.  A  new 
experiment  for  measuring  the  microwave  properties  of 
simulated  planetary  atmospheres  is  In  progress. 

662 

Columbia  V.  Columbia  Radiation  Lab. ,  New  York. 


EXTENDING  THE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novlck.  Quarterly 
progress  rept.  no.  10,  Mar.  16-June  15,  1962,  75p.  lhd. ' 
dlagrs.  refs.  (Rept.  no.  CU-6-62)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  3 6-039- sc- 
78330)  Unclassified 

A  new  program  for  the  study  of  defects  tn  solids  by 
electron-nuclear  double  resonance  techniques  Is  reported. 

15 

A  precise,  value  of  the  O  magnetic  moment  has  been 
obtained  and  compared  with  the  known  moment  of  the 

mirror  nucleus  N*®.  A  47  000  gauss  superconducting 
magnet  has  been  successfully  operated.  Precise  values 
for  the  hyperflne  splitting  of  a  rotational  transition  In 
the  HD6  have  been  obtained  with  the  maser  beam  spec¬ 
trometer.  'Final  results  are  reported  on  the  microwave 
spectrum  of  017H.  Precise  values  for  the  lifetimes  of 
the  first  excited  resonance  state  of  Cd,  Zn,  Ca,  and  Sr 
have  been  obtained  by  level  crossing  spectroscopy.  A 
new  method  of  level  crossing  spectroscopy  is  reported  in 
which  backs cattered  signals  are  utilized  to  observe 
crossings  in  the  presence  of  heavy  trapping.  This  tech¬ 
nique  Is  being  applied  to  the  study  of  atomic  collision 
phenomena  in  resonance  states.  A  new  molecular  beam 
electric  resonance  apparatus  is  being  constructed  for  the 
study  of  molecular  hyperflne  structure.  The  Mgh  pres¬ 
sure  microwave  absorption  of  002  has  been  determined. 
This  Information  will  be  used  in  connection  with  a  Study 
of  the  atmosphere  of  Venus. 


RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novlck.  Quarterly 
progress  rept.  no.  9,  Dec.  16,  1961-Mar.  15,  1962,  66p. 
incl.  illus.  dlagrs.  refs.  (Rept.  no.  CU-3-62)  (Spon¬ 
sored  joinUy  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039- sc-78330)  AD  275422  Unclassified 


Several  modifications  of  the  30-  ft  beam  apparatus  which 
will  be  used  to  measure  the  lifetime  of  the  metastable 
state  of  helium  Ions  are  described.  Level  crossing  ex¬ 
periments  utilizing  optical  methods  (double  resonance 
methods)  have  been  employed  to  measure  the  hyperflne 
Zeeman  structure  of  Isotopes  of  Zn,  Na,  Rb,  and  Cd. 
Complete  results  are  given  for  the  radiative  lifetime  o.' 


the  3P  state  of  Cd. 
1 


A  new  experiment  for  measuring 


the  electronic  fine  structure  of  ionized  Li  is  under  way. 
Similar  experiments  are  proposed  for  various  states  of 
Ca  and  Sr.  Several  radioactive  species  were  studied  by 


the  double  resonance  technique,  principally  Cd  and  Ca. 
Progress  Is  described  on  several  molecular  physics 
projects.  Including  molecular  beams  experiments  em¬ 
ploying  velocity  selection  and  eleCrlc  resonance,  and 
microwave  and  maser  spectroscopy.  Several  advances 
in  the  optical  maser  program  are  described.  (Contrac¬ 
tor’s  abstract,  in  part) 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novlck.  Quarterly 
progress  rept.  no.  II,  June  16-Sept.  15.  1962.  57p. 

Incl.  Ulus,  dlagrs.  tables,  refs.  (Rept.  no.  CU-9-62) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039-SC-78330)  AD  293306  Unclassified 

Double  photon  excitation  of  the  6S^2~9D3/2  transition 

in  atomic  cesium  has  been  obs  ?rved  when  the  vapor  is 
Illuminated  with  the  intense  light  of  a  pulsed  ruby  laser. 
These  observations  provide  a  simple  and  direct  test  of 
the  theory  of  2  photon  processes.  New  values  are  re¬ 
ported  for  the  spin,  magnetic  moment,  and  quadrupole 

moment  of  245  day  Zn65  and  43  day  of  Cd*1^™  These 
results  were  obtained  by  optical  double  resonance.  New 
precise  values  of  the  level  crossing  fields  in  6. 7  hour 
107  65 

Cd  and  245  day  Zn  are  reported.  A  program  of 
solid  state  research  involving  *  study  of  the  demagnetized 
state  has  been  initiated.  The  demagnetized  state  will  be 
achieved  by  adiabatic  demagnetization  in  the  rotating 
frame:  it  is  expected  that  this  technique  will  be  useful  in 
the  study  of  rare  spins.  Polarization  studies  at  S  band 
have  been  made  on  a  number  of  radio  sources  with  the 
NRL  radio  telescope  and  a  9.4  cm  maser  preamplifier 
that  was  designed  and  constructed  at  CRL.  Large  polar¬ 
ization  was  found  in  Hercules  A,  3C  433,  and  3C  295. 
(Contractor's  abstract) 
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Colombia  U.  Colombia  Radiation  Lab. ,  New  York. 

RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  TEE  USEFUL  RANGE  OF  THE  ELECTRO¬ 
MAGNETIC  SPECTRUM,  by  R.  Novtck.  Quarterly 
progress  rept,  no.  12,  Sept.  16-Dec.  15,  1962,  64p. 
tael.  lUua.  table,  ref*.  (P/at.  no.  CU-12-62)  (Spon¬ 
sored  jointly  by  Atr  Force  Oiilte  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-SC-90789)  AD  296693  _  Unclassified 

Evidence  has  been  found  for  the  existence  of  the 
(la2a^p)4PS/,j  metastable  state  of  the  lithium  atom.  This 

state  decays  by  authorization  with  a  lifetime  of  about 
10  usee.  In  addition  to  its  intrinsic  Interest,  this  state 
and  similar  states  in  other  atoms  warrant  study  because 
they  may  serve  as  useful  sources  of  polarized  electrons 
and  ions.  Final  results  are  reported  on  the  magnetic 
-  IS 

moment  of  O  .  Precise  values  for  the  zero  field  hyper- 
fine  Intervals  and  the  level  crossing  fields  of  215  day 

Zn65  are  reported.  The  spin,  magnetic  moment,  and 

115m 

quadrupole  moment  of  43  day  Cd  have  been  deter¬ 
mined  by  optical  double  resonance.  Theoretical  calcula¬ 
tions  of  the  moments  of  the  cadmium  and  zinc  isotopes 
have  been  made  on  the  basis  of  the  configuration  mixing 
model;  these  are  compared  with  the  experimental  values. 
New  precise  values  of  the  HDS  molecular  parameters 
have  been  deduced  from  the  measurements  reported 
previously.  Initial  results  are  reported  on  the  optical 
maser  spectroscopy  program.  In  the  cooperative  radio- 
astronomy  program  with  the  Naval  Research  Lab. ,  It 
has  been  found  that  the  3200  mc/sec  radiation  from 
Saturn  is  linearly  polarized  and  that  the  magnetic  poles 
of  Saturn  appear  to  be  located  tn  the  equatorial  plane  of 
the  planet.  (Contractor’s  abstract) 
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Columbia  U.  Dept,  of  Chemistry,  New  York. 

THE  MICROWAVE  SPECTRUM  AND  STRUCTURE  OF 
P  HO  PIO  NITRILE,  by  R.  G.  Lemer  and  B.  P.  Dailey. 
June  1,  1956]  (3]p.  tncl.  tables,  refs.  (AFOSR-3566) 

AF  18(600)1152)  Unclassified 

Also  published  In  jour.  Chem.  Pbys.,  v.  26:  678-680, 

Mar.  1957. 

For  abstract  see  item  no.  COU.  03:012,  Vol.  I. 
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Columbia  U.  Dept  of  Chemistry,  New  York. 

MICROWAVE  SPECTRUM  AND  STRUCTURE  OF 
FORMIC  ACID,  by  R.  G.  Lerner,  B.  P.  Dailey,  and 
J.  P.  friend.  [June  1,  1956]  [4]p.  incl.  tables.  (AF- 
06 R- 38 67)  (AF  18(600)1152)  Unclassified 

Also  pJjllshed  In  Jour.  Chem.  Phys.,  v.  26:  680-683, 

fiarlK?* - 

For  abstract  see  Item,  no.  COU.03:011,  Vol.  1. 
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ALTERNATING  UNCWIDTHS  IN  THE  ESR SPECTRA  OF 
DINITROBENZENE  ANION  RADICALS,  by  J.  H.  Freed, 
P.  H.  Rieger,  and  G.  K.  Fraenkel.  (1962]  [2jp.  incl. 
diagr.  (AFOSR-J321)  (A  F  49(638)520)  Unclassified 

Also  published  in  Jour.  Chem.  Phys.  ,v.  37:  1881-1862, 
bet.  15,  1962.  ~ 

An  alternation  of  line- widths  in  the  hyperflne  structure 
due  to  2  equivalent  nitrogen  nuclei  is  found  in  m-, 
dinitrobenzene  but  not  in  para  and  orthc  -*'rlvatlves. 

This  is  interpreted  in  terms  of  a  time  dependent  fluctua¬ 
tion  in  the  difference  of  the  splitting  constants  for  each 
separate  nucleus.  The  time  dependence  is  supposed  to 
arise  from  collisions  with  solvent  molecules  and  from 
the  formation  of  short-lived  complexes  with  the  solvent 
molecules. 
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ANOMALOUS  ALTERNATING  LI  NEWIDTHS  IN  ESR 
SPECTRA,  by  J.  H.  Freed  ar.d  G.  K.  Fraenkel.  [1962] 
[2]p.  incl.  lllus.  (AFOSR-J322)  (AF  49(638)520) 

AD  453519  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  37:  1156-1157, 
Sept.  1,  1962. 

An  anomalous  alteration  in  the  widths  of  the  hyperflne 
components  was  found  in  the  ESR  spectrum  of  the  1,  4- 
dinltrotetramethylbenzene  anion  radical.  A  mechanism 
which  explains  this  effect  is  discussed  which  involves 
the  modulation  of  the  hyperflne  Interaction  with  the 
nitrogen  nuclei  by  a  correlat'd  hindered  rotation  of  the 
pair  of  nltro  groups. 
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ELECTRON  SPIN  RESONANCE  OF  AZULENE  ANION 
RADICALS,  by  I.  Bernal,  P.  H.  Rieger,  and  G.  K. 
Fraenkel.  [1962]  ]7jp.  incl.  Ulus,  dlagrs.  tables,  refs. 
(APOSR-J323)  (AF  49(638)520)  AD  453520 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  37:  1489- 
1495,  OcL  1,  1962. 

The  electron  spin  resonance  spectra  of  the  anion  radical 
azulene,  azulene-l,3-d2,  4, 6,8-trimethylazulene,  and 

4, 6,8-trimethylazulene-l,3-d2  have  been  examined. 

These  hydrocarbons  are  nonalternant  and  have  aromatic 
ring  structures  with  C-C  -C  bond  angles  that  depart 
from  120”.  Stgma-pi-tnteractinn  calculations  of  the  pa- 
xy  H  H 

ramoter  Q^g  [in  the  relation  aj  =  Qch  pls  between 

the  isotropic  proton  hyperflne  splitting  (a^)  and  pi- 
electron  spin  density  (Pt*)]  have  been  performed  as  a 
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function  of  the  bond  angles  at  the  carbon  atom  bonded  to 
the  proton.  These  calculations  indicate  a  strong  depend¬ 
ence  of  this  parameter  on  angle.  By  using  recent  x-  ray 
data  on  azulene,  predictions  could  be  made  of  the  Q's 
at  the  different  positions  in  the  radicals.  In  contrast, 
the  proton  splitting  at  a  methyl- group  substituent,  deter¬ 
mined  by  the  parameter  Is  predicted  to  be 


independent  of  the  bond  angles  at  the  carbon  atom  of  the 
aromatic  system.  Calculations  of  the  pl-electron  spin 
density  were  made  In  both  the  simple  HQckel  and  the 
McLachlan  extended  self-consistent  field  molecular- 
orbital  theory  approximations.  These  calculations  were 
used  with  the  experimental  splitting  constants  to  make 
a  comparison  with  the  predicted  bond- angle  variation  of 
sigma-pi  Interaction  parameters  (Q's).  The  McLachlan 
procedure  gives  much  more  satisfactory  results  than 
the  HOckel  calculations,  but  the  agreement  with  expert- 

ment  involving  use  of  the  predicted  dependence  of  Q-j. 


on  bond  angle.  Is  only  approximate.  The  theoretical 
estimates  of  the  variation  of  with  bond  angle,  and 

of  the  constancy  of  appears  to  be  qualitatively 


correct.  Applications  of  the  theory  for  the  change  of 
Q„  H  with  angle  may  in  some  Instances  necessitate 


taking  into  account  bent  bonds.  (Contractor's  abstract) 


Columbia  U.  (Dept,  of  Chemistry]  New  York. 

ELECTION  SPIN  RESONANCE  UNEWIDTHS  IN 
MULTISUBSTITUTED  BENZENE  RADICALS  (Abstract), 
by  J.  [H.  ]  Freed,  I.  Bernal,  and  G.  K.  FraenkeL  (1962] 
|ljp.  (AF  49(638)520]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc..  Series  tl.  v.  7: 

44,  Jan.  24.  1962. 

An  unusual  llnewtdth  pattern  has  been  observed  In  the 
electron  spin  resonance  spectrum  of  dilute  liquid  solutions 
of  certain  multtsubstltuted  benzene  radicals.  This  effect 
Is  observed  at  a  field  of  9200  mc/sec  and  consists  of  a 
regular  alternation  of  sharp  and  broadened  hyperflne 
llne6.  These  hyperflne  splittings,  which  arise  from  the 
isotropic  interactions  between  the  unpaired  electron  and 
the  magnetic  nuclei,  are  proportional  to  the  odd- electron 
spin  densities  at  these  nuclei.  The  broadened  lines 
correspond  to  odd  values  of  the  z  component  of  the  total 
nuclear  spin  of  equivalent  nuclei.  The  equivalent  nltro 
groups  In  radicals  such  as  the  dlnttrodurene  and  dinitro- 
mesttylene  anions  give  rise  to  this  line  width  alternation, 
as  do  the  equivalent  methyl  groups  in  protonated  duro- 
semlqulnone  positive  Ion.  In  related  radical  anions, 
such  as  mononltrodurene,  mononltromesttylene,  2-nltro- 
metaxylene,  and  unprotonated  durosemiqulnone,  no  such 
effect  has  been  distinguished.  The  phenomenon  is  at¬ 
tributed  to  the  sterlc  hindrance  between  the  ring  sub¬ 
stituents  and  hence  to  their  coupled  hindered  motions 
leading  to  a  nuclear- spin-dependent  intromolecular  line 


broadening  process.  Temperature-dependence  line- 
width  studies  show  an  enhancement  of  this  effect  at  low 
temperatures. 
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ELECTRON  8PIN  RESONANCE  SPECTRA  OF 
CARBONYL  ANION  RADICALS,  by  P.  H.  Rieger  and 
G.  K.  FraenkeL  [1962]  (21  ]p.  tncl.  dtagrs.  tables,  refs. 
(AF  49(688)520)  Unclassified 

Published  In  Jour.  Chem.  Phys. ,  r.  37:  2811-2B31. 

Dec"  15  7^62. 

Electron  spin  resonance  studies  are  reported  on  the 
anion  radicals  of  single- ring  aromatic  compounds  con¬ 
taining  aldehyde,  acetyl,  or  amide  groups,  as  well  as 
other  substituents.  Many  of  the  radicals  have  spectra 
which  indicate  that  the  carbonyl  group  Is  locked  In  a 
conformation  planar  with  the  ring  for  times  of  the  order 
of  a  u  sec  or  longer.  The  para  dl carbonyls  and  the  3- 
cyanoacetophenone  anion  were  found  to  be  present  In 
both  the  ds  and  trana  modifications.  A  simple  modifica¬ 
tion  of  conventional  molecular- orbital  theory  has  been 
used  with  considerable  success  to  account  for  the  loss 
of  symmetry  in  the  pi-electron  spin  density  for  com¬ 
pounds  with  a  locked  carbonyl  group,  and  the  calculated 
energy  differences  for  the  ds  and  trans  Isomers  are  In 
good  agreement  with  experiment.  Molecular-orbital 
calculations  of  spin  densities  were  made  for  most  of 
the  radicals  and  comparisons  are  made  with  the  predic¬ 
tions  of  valence-bond  theory.  The  benzaldehyde,  aceto¬ 
phenone,  and  4-fluoroacetophenone  anions  have  spectra 
With  abnormally  small  ring-proton  splitting  constants. 

The  appearance  or  nonappearance  In  all  the  radicals  but 
these  3,  of  twofold  symmetry  In  the  pattern  of  splitting 
constants,  Is  interpreted  qualitatively  in  terms  of  com¬ 
peting  effects  determined  by  the  order  of  the  bond  be¬ 
tween  the  ring  and  carbonyl  group,  and  sterlc  factors 
In  the  neighborhood  of  the  carbonyl  group.  A  number 
of  features  of  the  experimentally  determined  spin  density 
distributions  have  been  correlated  with  the  relative 
electron- with- drawing  effects  of  the  substituents. 
(Contractor's  abstract) 
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ELECTRON  SPIN  RESONANCE  OF  ELECTROLYTt- 
CALLY  GENERATED  NITRILE  RADICALS,  by  P.  H. 
Rieger,  1.  Bernal  and  others.  (1962]  [11  Jj.  incl.  dlagr. 
tables,  refs.  (AF  49(638)520]  Unclassified 

Presented  at  Delaware  Valley  Regional  meeting  of  the 
Amer.  Chem.  Soc. ,  Philadelphia,  Pa. ,  Jan.  26,  1962. 

Published  tn  Jour.  Amer.  Chem.  Soc. ,  v.  85:  683-693, 
Mar.  »,’IS63. 

Electron  spin  resonance  spectra  have  been  obtained  fos^* 
a  series  of  anion  radicals  of  aromatic  and  aliphatic 
nitriles.  The  radicals  were  generated  by  electrolyse 
reduction  in  N,  N-dlmethylformamlde  solution. 
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Polarographlc  Investigation!,  both  conventional  and 
oscillographic,  were  also  performed.  In  obtaining  the 
ESR  spectra,  techniques  were  employed  by  which  the 
starting  material  could  be  almost  completely  reduced  to 
the  radical,  and  thus  the  broadening  of  the  lines  In  the 
spectra  that  arises  from  intermolecular  electron  exchange 
was  largely  eliminated.  In  most  cases,  a  well- resolved 
ESR  xpectrum  was  obtained  from  the  radical  expected  as 
the  product  of  a  simple  reduction  process,  but  in  some 
reductions  complex  reactions  took  place.  In  a  few  re¬ 
ductions,  unresolvable  spectra,  or  no  spectra  at  alt, 
were  obtained.  Many  of  the  radicals  were  stable  for  long 
periods  of  time  (several  hr  or  more),  but  a  few  decayed 
quite  rapidly  (a  few  min  or  less).  Some  of  the  compounds 
were  reduced  at  potentials  corresponding  to  several  dif¬ 
ferent  polarographtc  waves  and  resulted  in  more  than 
one  type  of  radical  from  a  single  starting  material.  A 
number  of  reduction  mechanisms  were  elucidated  by  a 
comparison  of  polarographic  and  ESR  data.  The  majority 
of  the  spectra  were  completely  Interpreted  and  assign¬ 
ment  of  the  quitting  constants  to  the  appropriate  nuclei 

(H,  N14,  N15,  C13)  In  the  molecule  was  possible.  Quali¬ 
tative  observations  of  electron  exchange  reactions  and 
of  solvent  effects  were  also  made. 
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OPTICAL  AND  ELECTRON  SPIN  RESONANCE  SPECTRA 
OF  AMMONIUM  VANADYL  TARTRATE  (Abstract),  by 
I.  Bernal  and  P.  H.  Rieger.  [1962]  (l]p.  [AF  49(638)- 
520]  Unclassified 
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SOLVENT  EFFECTS  IN  ELECTRON  SPIN  RESONANCE 
SPECTRA,  by  J.  GendeU,  J.  H.  Freed,  and  G.  K. 
Fraenkel.  [1962]  [10]p.  tnd.  dlagrs.  tables,  refs. 

(AF  49(638)520)  Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  37:  2832-2841, 


The  purpose  of  this  report  is  to  assess  the  significance 
of  solvent  interactions,  to  determine  under  what  circum¬ 
stances  they  are  likely  to  be  appreciable,  and  to  ascer¬ 
tain  their  effect  on  the  theoretical  interpretation  ?f  the 
spin-density  distributions  determined  from  ESR  spectra. 
In  Section  II,  the  authors  consider  In  a  qualitative  fashion 
how  solvent  interactions  affect  the  hyperflne  splittings 
and  indicate  why  some  splittings  are  much  more  strongly 
Influenced  than  others.  In  Section  HI  the  dynamics  of 
the  exchange  phenomena  between  different  types  of 
solvent- radical  complexes  are  discussed,  and  it  is 
shown  how  the  splittings  vary  with  the  composition  of 
mixed  solvents.  In  Section  IV,  a  simple  model  based  on 
conventional  molecular-orbital  calculations  is  employed 
to  account  for  the  solvent  variation  of  the  pi-electron 
spin  densities  in  the  semlqulnones.  In  the  Appendix, 
the  treatment  of  the  exchange  reaction  by  use  of  the 
modified  Bloch  equations  Is  compared  with  the  spectral 
density  method.  The  contributions  to  the  llnewldths 
from  random  solvent  Interactions  are  also  discussed. 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 


Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
45,  Jan.  24,  1962. 


Ammonium  vanadyl  tartrate,  a  violet  solid,  wa3 
recently  studied  by  Jorgensen  as  part  of  an  optical 
Investigation  of  vanadyl  compounds.  In  contrast  to  the 
results  obtained  on  most  of  these  compounds,  in  which 
2  or  3  bands  are  observed  in  the  visible  region,  the 
tartrate  gives  4.  Jorgensen  suggested,  therefore,  that 
ttie  upper  E  state  is  split  by  a  distortion  of  the  ligand 
geometry  to  an  approximate  C,  configuration.  The 
optical  and  ESR  spectra  of  this  material  In  aqueous 
solutions  over  a  range  of  hydrogen  ion  concentrations 
was  investigated.  In  concentrated  HC1,  the  complex 
decomposes  and  one  observes  spectra  that  are  the  same 
as  those  of  vanadyl  chloride.  As  the  acid  concentration 
Is  lowered  (pH  =  1),  new  bands  appear  in  the  visible  spec¬ 
trum  and  finally  (above  pH  -  3)  the  only  Bpectes  observed 
ts  teat  described  by  Jorgensen.  The  ESR  spectrum  of 
the  aqueous  solution  of  the  violet  compound  shows  10 
clearly  resolved  lines  and  a  number  of  shoulders  which 
can  be  readily  Interpreted  as  the  superposition  of  2 
groups  of  8  lines,  each  group  arising  from  the  splitting 
of  the  V  nucleus  (I  -  7/2).  The  solution  of  the  violet 
compound  must  therefore  contain  2  distinct  vanadyl  Ions 
tariUferent  environments. 


Columbia  U.  Dept,  of  Chemistry,  New  York. 

SOLVENT  EFFECTS  ON  THE  OPTICAL  AND  ELEC¬ 
TRON  SPIN  RESONANCE  SPECTRA  OF  VANADYL 
ACETYLACETONATE,  by  I.  Bernal  and  P.  K.  Rieger. 
[1962]  [5)p.  Ind.  dlagrs.  tables,  refs.  AF  49(638)- 
529]  Unclassified 

Published  In Inorg.  Chem.,  v.  2:256-260,  Apr.  1963. 

The  positions  of  certain  bands  In  the  optical  absorption 
spectrum,  as  well  as  the  vanadium  nuclear  hyperflne 
splitting  constant  In  the  ESR  spectrum,  of  vanadyl 
acetylacetonate  are  found  to  be  sensitive  to  changes  in 
the  solvent.  The  solvent  effects  on  the  optical  spectrum 
are  in  good  agreement  with  molecular  orbital  predictions 
of  Ballhausen  and  Gray  for  vanadyl  ion.  The  optical 
data  may  be  used  to  calculate  g-  values  in  good  agree¬ 
ment  with  the  ESR  res  ults.  A  qualitative  study  of  line 
widths  in  the  ESR  spectra  shows  that  the  anisotropy  of 
the  nuclear  hyperflne  interaction  tensor  also  varies 
with  changes  in  solvent.  (Contractor’s  abstract) 
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SPIN-  DENSITY  DISTRIBUTION  IN  NITRILE  ANION 
RADICALS,  by  P.  H.  Rieger  and  G.  K.  Fraenkel. 
[1962]  [16]p.  Incl.  dlagrs.  tables,  refs.  (AF 49(638)- 
520)  Unclassified 
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PuhliehoH  in  .tour.  Chen-..  ?hys. .  v.  37:  2795- 26' <7 
Dec.  15,  1"5"62. 

Molecular-orbital  calculations  of  the  pl-electron  spin 
densities  tn  a  series  of  aromatic  and  aliphatic  nitrile 
anion  radicals  have  been  performed  using  the  Hbckel- 
LCAO  method  and  the  approximate  configuration- interac¬ 
tion  correction  of  McLachlan.  Coulomb  and  resonance 
integrals  for  the  nitrile  group  were  estimated  by  com- 

13 

paring  calculated  spin  densities  with  proton  and  C  hyper- 
f.ne  splittings  obtained  from  electron-spin  resonance 
measurements.  The  predicted  spin  densities  were  in 
generally  good  agreement  with  the  experimental  results, 
but  for  some  of  the  compounds  it  is  Impossible  to  get  an 
exact  fit  between  theory  and  experiment  within  the  frame¬ 
work  of  the  simple  valence- theory  calculations,  if  the 
stgma-pl  interaction  parameters  relating  splittings  to 
spin  densities  are  taken  as  Axed  quantities.  Semiemptri- 
14  13 

cal  treatments  of  the  N  and  C  splittings  In  the  cyano 
groupc  give  excellent  correlations  of  the  experimental 
splittings  with  the  calculated  spin  densities,  and  estimates 
have  been  made  of  some  of  the  slgma-pi  Interaction  pa¬ 
rameters  relating  to  the  N1*  splitting.  Polarographic 
half-wave  potentials  have  also  been  compared  with  cal¬ 
culated  pi-electron  energies.  A  discussion  is  given  of 
the  relation  between  the  spin  densities  predicted  by  the 
valence-bond  and  molecular-orbital  theories.  (Contrac¬ 
tor's  abstract) 
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Columbia  U.  [Dept  of  Chemistry]  New  York. 

OPTICAL  PUMPING  AND  CHEMICAL  REACTIONS,  by 
R.  Bersohn,  R.  Bernhelm,  and  R.  [J.  ]  McNeal.  Final 
rept.  Mar.  1,  19 60- Feb.  28,  1962,  5p.  (AFO6R-2608) 
(AF  19(638)785)  Unclassified 

An  optical  p  imping  apparatus  was  constructed  for 
rubidium  atoms.  Measurements  of  the  rlblcHum  spin 
relaxation  time  were  made  and  a  theory  developed  of 
the  relaxation  process.  Preliminary  experiments  on 
the  kinetics  of  photolysis  were  unsuccessful  because  of 
the  unexpectedly  great  reactivity  of  the  photosensitive 
molecules  with  rubidium. 
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Columbia  U.  Dept,  of  Chemistry,  New  York. 

DISORIENTATION  CROSS  SECTIOIC  IN  OPTICAL 
PUMPING,  by  R.  J.  McNeal.  [1962]  [2]p.  Incl.  diagr. 
table.  (AFOSR  J183)  (AF  49(638)785)  AD  400071 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  2726- 
27 27,  Dec.  1,  1§62. 

The  disorientation  cross  sections  and  diffusion  coeffi¬ 
cients  for  rubidium  atoms  in  methane,  ethane,  ethylene, 
cyclohexane,  hydrogen,  and  nitrogen  are  given  wtth 
applicable  iressure  ranges  and  temperature.  The  re¬ 
laxation  time  was  obtained  at  no  fewer  than  5  pressures 
for  each  gas,  and  at  least  4  measurements  were  made 
at  each  pressure.  The  measurements  of  the  relaxation 


time  were  reproducible  to  within  20%  in  most  cases.  The 
variation  of  n  (disorientation  cross  section)  with  the 
total  number  of  buffer  gas  electrons  for  si!  gss**  re¬ 
ported  to  date  Is  shown  tn  graph  form.  Choosing  this 
parameter  a*  absciss*  revest*  the  regular  variation  of 
u  rare- gas  atomic  number  and  the  more  irregular  be¬ 
havior  observed  wtth  the  other  gases.  The  number  of 
buffer  g?s  electrons  is  not  expected  to  be  the  only  impor¬ 
tant  parameter  for  description  of  the  disorientation 
process. 


680 

Columbia  U.  Dept,  of  Chemistry,  New  York. 

MICROWAVE  SPECTRUM  OF  BBOMOCYCLOBUTANE, 
byB.  P.  Da' ’ey  and  W.  G.  Rothschild.  [1962]  [10]p- 
lncl.  diagr s.  tables,  refs.  (AFOSR-J166)  (Sponsored 
jointly  by  Atr  Force  Office  of  Scientific  Research  under 
AF  491638)953  and  National  Science  Foundation) 

AD  400096  Unclassified 

Also  published  tn  Jour.  Chem.  Phys. ,  v.  36:  2931-2940, 
June  1,  1962. 

Rotational  transitions  of  4  Isotopic  species  of  bromo- 

79 

cyclobutane  have  been  observed.  For  C^H^Br  ,  the 

rotational  constants  are  A  =  10  003.4  ±  13  me,  B  - 
1629.41  ±  0.03  me,  C  =  1488.48  ±  0.03  me;  for 

CjHjBr81,  A  =  10  002. 6  ±  13  me,  B  =  1615. 14  ±  0. 03 

me,  and  C  =  1476.50  ±  0.03  me.  The  values  for  the 

79 

w-deuterated  compound  are,  for  CjHgCDBr  ,  A  = 

9534.7  ±  13  me,  B  =  1613.67  *0.03  me,  and  C  - 
1486.24  *  0.03  me;  for  C.H„CDBr81,  A  =  9533.4  *  13 

3  v 

me,  B  «  1599.55  *  0.03  me,  and  C  -  1474.24  *  0.03  me. 

A  set  of  structural  parameters  which  reproduce  these 
constants  within  1.8  me  were  obtained  with  an  electronic 
computer:  bond  distances  C  —  CD  =  1 . 540  *  0. 003 A, 

C3-  Cy  =  1.548  *  0.003A,  C-Br  -  1.939A,  C-H  - 

1.096A,  and  C— D  «  1. 087A;  bond  angles  C  C  C  =  88° 

9  y  9 

06'  ±08',  C,C  C  .=  88°  41'  ±08',  HC  H  =  110°44\ 

9  a  “  y 

HC9H  =  108*44',  HC^Br  =  111*,  angle  of  CgC^Cg  plane 

with  C-Br  -  131*00'  ±08',  and  dihedral  angle  =  29 *22 ' 

*  OS '  (the  dihedral  angle  Is  the  angle  made  by  the  normals 
of  the  CjC^Q  and  C.  CyQ,  planes).  The  quadnyole- 

coupllng  constant  erf  C^ftjBr79  along  the  C— Br  bond  di¬ 
rection  is  512. 2  ±  50  me  and  the  asymmetry  parameter 
7bond  18  ±  n.'.  From  frequency  and  in¬ 

tensity  measurements  of  rotational  satellites  a  low- lying 
vibrational  mode  was  identified.  Its  effect  ts  a  displace¬ 
ment  of  all  atoms  in  the  molecule  (out-of-plane  bending). 
Its  first  and  second  excited  states  arc  120  ±  25  and 

251  ±56  cm'\  respectively,  above  ground  level.  The 
3  lowest  levels  of  the  vibrational  mode  were  shown  to  be 
large- amplitude  vibrations  c  f  the  molecule  about  a 
dynamical  equilibrium  dihedral  angle  of  25°  to  29*. 

Highly  exetted  vibrational  states,  which  cause  increasing 
plasartty  of  the  carbon  ring,  are  expected  to  lead  to 
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tunneling  through  the  potential  barrier  to  the  less  stable 
axial  Isomer  of  bromocydobutane.  The  existence  of 
the  axial  Isomer  by  direct  observation  could  rat  be 
established  doe  to  instrumental  difficulties. 


m 

[Columbia  U.  Dept,  of  Chemistry,  New  YorkJ 

VALENCE  THEORY  AND  NUCLEAR  RESONANCE,  by 
J.  F.  Verdleck.  Final  rept.  Nov.  13,  1982,  2p. 
(AFO6R-4051)  (AFABDSR-60-26)  Unclassified 

The  applications  of  optical  masers  to  problems  In  chemi¬ 
cal  physics  are  discussed.  Principal  among  these  appli¬ 
cations  Is  that  of  optical  harmonic  generation  in  high 
molecular  weight  polymers,  such  as  DNA.  Elementary 
calculations  Indicated  that  the  angular  distribution  of  the 
scattered  harmonic  light  does  not  exhibit  a  functional 
form  different  from  that  of  normal  scattered  light. 
Another  application  considered  is  that  of  double  quantum 
absorption.  A  laser  system  was  obtained  to  investigate 
the  processes  mentioned  above.  At  the  present  time, 
efforts  are  being  made  to  eliminate  difficulties  with  the 
Instrument 
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Columbia  U.  Dept,  of  Electrical  Engineering,  New  York. 

HYDRO  MAGNETIC  KELVIN- HELMHOLTZ  INSTABILITY 
SURFACE  WAVES  AND  GEOMAGNETIC  MICROPULSA¬ 
TIONS,  by  A.  K.  Sen.  Final  rspt.  June  15,  1962  [76lp. 
Inel.  dlagrs.  table,  refe.  (Rept.  no.  CU- 20-62  AF350- 
EE)  (AFOSR-2764)  (AF  3(638)350)  AD  283988 

Unclassified 

The  most  general  form  <  f  hydro  magnetic  Kelvtn- 
Helmholtz  discontinuity  w  Ideal  Incompressible  fluids 
has  been  considered.  The  stability  of  the  hydroma gnetic 
flow  of  2  uniform  Infinite  streams  with  planar  Interface 
exhibiting  this  type  of  discontinuity  has  been  analyzed 
In  detail.  Necessary  and  sufficient  criteria  for  its  sta¬ 
bility  have  been  obtained.  A  disturbance  of  the  stable 
Interface  Is  seen  to  propagate  as  hydromagnetlc  surface 
waves.  Instability  of  the  Interface  leads  to  growing  sur¬ 
face  waves.  These  results  are  used  to  develop  a  new 
theory  of  geomagnetic  micropulsations,  In  which  the 
solar  wind- exosphere  interface  Is  viewed  as  a  surface 
of  hydromagnetlc  Kelvin- Helmholtz  discontinuity.  It  is 
shown  that  the  sunlit  side  of  this  interface  Is  unstable 
under  most  conditions  of  solar  activity.  Only  during 
moderate  and  Intense  solar  activity,  the  unstable  waves 
thus  generated  may  leave  the  Interface  along  the  lines 
of  force  of  the  earth's  magnetic  field  and  travel  towards 
the  earth's  surface  (tn  the  Alfve'n  mode)  as  mlcropulsa- 
ilons.  Some  of  the  important  features  of  ralcropulsa- 
tlana,  such  as  the  bandwidth  and  higher  occurrence  fre¬ 
quency  In  the  daylight  hours  and  In  the  auroral  zones, 
are  explained  by  the  theory.  A  critical  examination  cf 
the  single  Quid  approximations  of  the  plasma  equations 
has  been  made.  A  rigorous  derivation  of  the  boundary 
condltloos  in  an  ideal  incompressible  hydromagnetlc 
fluid  is  also  given.  (Contractor's  abstract) 
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CORRELATION  FUNCTION  AND  POWER  SPECTRA 
OF  RADIO  LINKS  AFFECTED  BY  RANDOM  DIELEC¬ 
TRIC  NOISE,  by  D.  S.  Bugnolo.  [1958]  [4]p.  incl.  dlagrs. 
refs.  (Technical  rept.  no.  T-3  Sup. :  rept.  no.  CU-4- 
59AF350-EE)  (AFOSR-3064)  (AF  49(638)350) 

Unclassified 

Also  published  In  I.  R.  E.  Trans,  on  Antennas  and 
"Propagation,  v.  AP-7:  137-141,  Apr.  1959. 

For  abstract  see  item  no.  COU.  21:003,  Vol.  II. 
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PROCESS  IDENTIFICATION  IN  ADAPTIVE  CONTROL 
SYSTEMS,  byS.  C.  Bigelow.  Jan.  31,  1962  [14]p. 

Incl.  dlagr.  refs.  (Technical  rept.  no.  73:  rept.  no. 
CU-7-62AF998-EE)  (APOSR-2274)  (AF  49(638)998) 

Unclassified 

A  study  of  the  shortcomings  of  an  adaptive  control  system 
by  Kalman  Is  presented.  A  modification  of  the  computa¬ 
tional  scheme  permitting  determination  of  the  order  of 
the  plant  characteristic  equations  and  methods  of  elimin¬ 
ating  undesirable  characteristics  of  the  system  under 
steady- state  conditions  Is  given.  It  is  shown  that  a 
time- domain  characterization  is  better  suited  than  plant 
frequency-domain  to  characterize  the  plant  dynamics. 
Such  a  characterization  Is  developed  and  presented  tn 
detail. 
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CONTRIBUTIONS  TO  THE  THEORY  OF  TIME- 
OPTIMAL  CONTROL,  byE.  Krelndler.  Mayl,  1962 
[60Jp.  Incl.  dlagrs.  refs.  (Technical  rept  no.  76) 
(AFOSR-2940)  (AF  49(636)998)  AD  282361 

Unclassified 

Also  published  In  Jour.  Franklin  Inst. .  v.  275:  314- 
344,  Apr.  1963T 

A  unified  theory  lor  the  time-optimal  control  of  general 
linear,  not  necessarily  normal  (a  restriction  usually 
Imposed)  plants,  with  generalized  constraints  on  the 
control  variable  Is  developed.  The  approach  is  geo¬ 
metrical,  thereby  providing  new  insight  and  Interpreta¬ 
tion  for  some  results  obtained  by  methods  of  functional 
analysis.  Some  other  known  results  are  generalized  and, 
as  a  rule,  derived  In  a  stmpler  fashion.  The  special 
cases  of  amplitude,  energy,  and  area  constraints  are 
studied  In  detail,  clarifying  some  points  that  remained 
hitherto  obscure.  An  approximate  synthesis  procedure 
Is  proposed  and  an  example  is  analyzed.  (Contractor's 
abstract) 
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Columbia  U.  Dept,  of  Mechanical  Engineering,  New  York. 

PEIERU5  STRESS  FOR  AN  IDEALIZED  CRYSTAL 
MODEL,  by  W.  T.  Sanders.  (1962]  [lOjp.  incl.  diagrs. 
table,  refs.  (AFOSR-J42)  (AF  49(638)909)  AD  297112 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:1540-1549. 

NovTlSTTSSin 

An  analytical  investigation  is  made  of  the  geometry  of 
an  edge  dislocation  in  a  simple  atomic  model  of  an 
infinite  crystal,  and  the  effect  on  the  dislocation  of  ex¬ 
ternally  applied  shear  stress.  This  study  Indicates  that 
in  dislocation  theory  significant  results  may  be  obtained 
from  the  discrete  mo- 'el,  on  which  accurate  analysis  is 
posstble.  Ever  the  i  Imple  model  used  here  seems  to  be 
sufficiently  realistic  „>  yield  meaningful  results.  The 
width,  w  of  the  dislocation,  in  this  model,  is  proportional 

to  y  where  v  is  the  shear  strength  of  a  perfect  crystal. 
The  Peierls-N,  barro  (P-N)  stress  has  a  large  cyclic 
variation  as  >  is  changed,  but  is  proportional,  in  the 
average,  to  e*w.  This  differs  markedly  from  the  result, 
rPN  e'4,rw,  found  from  the  continuum  analysis.  The 

values  of  the  P-N  stress  ranged  from  10"3  to  10*®,  In 
units  of  the  shear  modulus.  In  the  analysis,  the  doubly 
infinite  set  of  difference  equations,  derived  from  force 
balances  on  the  atoms,  is  first  reduced,  by  a  type  oi 
Fourier  series  transform,  to  an  Infinite  system  of  equa¬ 
tions,  which  Is  then  solved  by  the  method  of  reduction. 
(Contractor's  abstract) 
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AN  EXPERIMENTAL  STUDY  OF  HEAT  TRANSFER  AT 
HIGH  TEMPERATURE  DIFFERENCES  IN  TURBULENT 
AIR  FLOW  BETWEEN  A  ROTATING  CYLINDER  AND  A 
STATIONARY  CONCENTRIC  OUTER  CYLINDER,  by  G. 

S.  Longobardo  and  H.  G.  Elrod.  Final  rept.  Aug.  1962, 
327p.  incl.  Ulus,  diagrs.  tables,  refs.  (AFOSR-3207) 
(AF  49(638)1001)  AD  407505  Unclasstlfed 

A  study  was  made  of  convective  heat  transfer  between  a 
rotating  cylinder  and  a  stationary,  concentric  outer 
cylinder  for  the  Taylor  number  range  2000  to  9000,  and 
for  rotor  surface  temperatures  in  the  range  80 c  to  430  °F. 
Measurements  were  made  of  over-all  heat  transfer,  and 
velocity  and  temperature  distributions  in  the  gap  between 
the  2  cylinders.  A  hot  wire  anemometer  was  used  to 
determine  whether  secondary  flows  exist  tn  the  gap  in 
the  Taylor  number  range  of  the  tnvestiatton.  Principal 
results  are  given. 


Columbia  U.  {Dept,  of  Phystcs]  New  York. 

[RADIO  ASTRONOMY  AT  MILLIMETER  WAVELENGTH] 
Final  rept.  Apr.  16,  1959-Apr.  30,  1962.  16p.  Incl. 
refs.  (APOSR-3201)  (AF  49(638)631)  AD  612131 

Unclassified 


A  complete  M-band  radiotelescope  was  built  for  applica¬ 
tion  of  techniques  of  millimeter-band  radioastronomy  to 
studies  of  (1)  behavior  of  oxygen  in  the  earth's  high 
atmosphere  and  (2)  the  precise  frequency  of  the  coronal 
radiation  due  to  the  hfs  transition  of  sextqply  ionized 
atomic  nitrogen.  The  radiotelescope  had  an  equatorial 
mount  capable  of  steering  a  180- lb,  5-ft  parabolic  antenna 
with  a  mllllmeb  r-band  Dicke  radiometer.  The  tempera¬ 
ture  of  the  high  atmosphere  to  which  the  peak  of  the  oxy¬ 
gen  line  Is  sensitive  varied  enough  on  different  days  to 
produce  changes  of  oxygen  absorption.  Calculations  also 
showed  that  If  the  temperature  of  the  atmosphere  was 
260  °K  up  to  a  height  of  30  km  and  240 °X  above  SO  km, 
the  lice  would  not  be  detectable  by  the  radtotelescope 

used  at  that  time.  A  millimeter- wavelength  maser  os  di¬ 
lator  was  constructed  by  using  Fe3+  In  rutile.  The 
structure  of  the  lowest  energy  levels  of  Fe3+  In  rutile 
was  accurately  determined  and  the  spin- lattice  relaxa¬ 
tion  times  and  line  width  of  some  of  the  transitions  were 
determined  accurately. 
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DETECTION  OF  THE  MICROWAVE  t<  JUNE  OF 

27- 

MOLECULAR  OXYGEN  PRODUCED  IN  THE  HIGH 
ATMOSPHERE,  by  W.  Kahan.  [1962]  [3]p.  tncL  dagro. 
refs.  (AFOSR-J85)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AF06R-62-50 
and  Air  Force  Office  of  Sdenttflc  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  [DA  36-038-se- 
78330])  AD  400457  Unclassified 

Also  published  tn  Nature,  v.  195:  30-32,  July  7,  11*62. 

Radtotelescope  observations  of  atmospheric  absorption 
of  solar  millimeter  wave  radiation  have  resulted  tn  the 
detection  of  the  v^.telluric  molecular  oxygen  line  at 
53, 070  me/ s.  Measurements  made  on  different  days 
have  shown  that  the  peak  of  the  molecular  oxygen 

absorption  varies  in  Intensity,  presumably  as  a  result 
of  temperature  variations  tn  the  Berth's  high  atmosphere 
where  the  pressure  Is  low  enough  to  produce  the  line 
peak  observe  ",  The  results  of  the  experiments  are 
discussed. 
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Columbia  U.  [Electronics  Research  Labs.  ]  New  York. 

AN  APPLICATION  OF  FUNCTIONAL  ANALYSIS  TO  THE 
OPTIMAL  OONTTvOL  PROBLEM,  by  G.  M.  Kranc  and 
P.  E.  Sarachtk.  Jan.  22,  1962,  26p.  tncl.  refs.  (Tech¬ 
nical  rept.  no.  72;  rept.  no.  CU-6-62AF996-EE) 
(AFOSR-2102)  (AF  49(638)998)  Unclassified 

In  the  classical  foi  mulattos  1 1  the  time  optimal  problem, 
an  Input  signal  ts  sought  which  causes  the  state  of  a  dy¬ 
namic  system  to  change  tn  the  least  time  from  Us  initial 
value  to  the  final,  destred  one.  It  ts  assumed  that  this 
input  signal  ia  constrained  by  limitations  imposed  on  Its 
amplitude  or  energy,  etc.  Several  different  approaches, 
such  as,  variational  techniques,  dynamic  programming, 
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or  Pontryagin's  maxknum  principle  have  been  used  to 
obtain  the  solution  to  this  problem.  The  present  paper 
presents  yet  another  method  which  is  applied  to  obtain 
generalization  of  the  previously  published  results  to  the 
case  of  a  time  optimal  nth  order  system  with  r  inputs. 
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Columbta  U.  (Electronics  Research  tabs.  ]  New  York. 

ON  OPTIMIZATION  OF  NONUNEAR  DYNAMIC 
PROCESSES  WITH  UNKNOWN  PA.-.METEFS,  by  R. 
Kullkowskl.  Jan.  10,  1962  (27  jp.  Inc!,  dta^cs.  refs. 
(Technical  rept.  no.  71;  repL  no.  CU-4-60aF993-£E) 
(AFOSR-2200)  (AF  49(638)998)  Unclassified 

A  class  of  non-linear,  inertial  and  random  plants  which 
satisfy  certain  optimlzabllity  criterion  is  considered. 

Two  different,  convergent  processes,  the  steepest 
descent  and  reducing  transform  methods,  are  constructed 
and  compared.  The  notation  of  functional  analysis  ts 
used. 


Columbia  U.  {Electronics  research  Labs.  ]  New  York. 

THE  OTPIMUM  OONTRC!.  OF  CROSS- COUPLED 
SYSTEMS,  by  P.  A.  Meschler.  Mar.  1,  1962  [30]p. 
incl.  dlagrs.  refs.  (Technical  rept.  no.  75;  rept.  no. 
CU-8-62AF998-EK)  (APOUR-2312)  (AF  49(638)998) 

Unclassified 

The  purpose  of  this  paper  is  to  develop  a  design  technique 
for  a  cross -coupled  controller,  once  the  total  system 
(total  system  referring  to  both  plants)  has  reached  the 
Initial  point  on  the  trajectory.  Requirements  on  the 
controller  are:  (1)  it  must  maintain  the  total  system  on 
the  trajectory,  and  (2)  It  must  cause  the  total  system  to 
transverse  the  distance  from  some  initial  point  to  the 
final  point  on  the  trajectory  in  the  least  possible  time 
while  keeping  within  the  constraints  on  the  control  varia¬ 
bles. 
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Columbia  U.  ( Electronics  Research  Labs.  ]  New  York. 

RESEARCH  INVESTIGATION  IN  CONTROL  SYSTEMS, 
by  G.  M.  Kranc.  Final  rept.  Dec.  1,  1960-May  31, 
1962.  Sept.  1962,  9p.  (Rept.  no.  CU-4-62AF998-EE) 
(APOSR-42I7)  (A F  49(638)998)  AD  292275 

Unclassified 

Abstracts  ol  5  reports  in  the  field  of  control  systems 
theory  are  given.  These  are:  (i)  a  class  of  nonlinear. 
Inertial  and  random  plants  which  satisfy  certain  apti- 
mizabtlity  conditions:  (2)  the  optimal  time  problem  solu¬ 
tion  which  1*  extended  to  time- varying  plants  with  r 
Inputs  and  m  outputs;  (3)  a  method  for  obtainin'  the 
order  of  the  system  characteristic  equation  from  ob¬ 
servation  of  input-output  data;  (4)  techniques  for  inter¬ 
relating  toe  Inputs  to  two  separate  dynamic  systems 
when  It  is  required  that  the  output  of  each  satisfy  a  func¬ 
tional  relationship;  and  (5)  a  unified  theory  for  the  time- 


optimal  control  of  general,  linear,  not  necessarily 
normal  plants,  with  generalized  constraints  on  the  con¬ 
trol  variable. 


Columbia  U.  Electronics  Research  Labs. ,  New  York. 

ULTRASONIC  DELAY  UNE  DEVELOPMENT,  by  L.  B. 
Lambert.  Technical  progress  rept.  July  1-Dec.  31, 

1961.  Jan.  2,  1962,  43p.  incl.  dlagrs.  refs.  (Technical 
rept.  no.  P-1/178;  rept.  no.  CU-1-62AF1U3-ERL) 
(AF0SR-1SC5)  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency,  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)1113,  and  Rome  Air  Development 
Center)  AD  271710  Unclassified 

Progress  on  ultrasonic  delay  line  research  is  discussed. 
The  results  of  a  continued  study  of  lead  as  a  bonding  and 
backing  material  for  ultrasonic  delay  lines  are  pre¬ 
sented.  The  triple- travel  response  level  was  reduced 
below  the  level  of  spurious  responses  due  to  diffraction 
for  a  majority  of  delay  line  applications.  The  results 
of  an  Investigation  of  the  diffraction  field,  in  a  solid 
medium,  of  an  ultrasonic  transducer  are  presented. 

The  experimental  results  Indicated  that  the  assumptions 
made  in  the  mathematical  description  of  acoustic  diffrac¬ 
tion  phenomena  are  valid.  Design  techniques  for  poly¬ 
gonal  delay  lines  are  discussed  in  terms  of  spurious 
response  levels.  A  theoretical  analysis,  based  on 
Fresnel  diffraction  theory,  is  presented,  which  results 
In  the  determination  of  the  optimum  transducer  length 
for  minimum  spurious  response  level.  (Contractor’s 
abstract.  In  part) 


Columbia  U.  Electronics  Research  Labs. ,  New  York. 

TWO-D4MEJCIONAL  IiLTERING  (Unclassified  title), 
by  L.  B.  Lambert  Technical  progress  rept.  July  1- 
Dec.  31,  196!.  Jan.  2,  1962,  66p.  Incl.  lUus.  dlagrs. 
refs.  (Technical  rept.  no.  P-1/179;  rept.  no.  CU-2- 
62A F1113- ERL)  (AFOSR-1912)  (Sponsored  jointly  by 
Advanced  Research  Projects  Agency,  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)11)3,  and 
Rome  Air  Development  Center)  AD  32923.* 

Confidential 

A  summary  review  of  the  theory  and  experimental 
results  for  the  electro-optical,  2-dtmeusicnal  filter  Is 
presented  for  the  convenience  of  the  reader.  The  meas¬ 
ured  characteristics  of  the  6-tn.  water  delay  line  system 
are  used  In  typical  examples.  By  employing  a  ruby 
optical  maser  as  a  light  source  for  the  coherent  optical 
system,  frequency  and  time  resolutions  were  measured. 
For  a  linear,  frequency  modulated  Input  signal  having  a 
duration  of  100  u  sec  and  a  bandwidth  of  10  me,  a  fre¬ 
quency  resolution  of  13  kc  and  a  time  (range-delay) 
resolution  of  better  than  0. 15  u  sec  were  obtained.  Pro¬ 
gress  Is  also  reported  concerning  the  implementation 
J:e  Improved  4-lens,  (Attraction  limited  system  which 
has  been  designed  to  increase  the  integration  efficiency 
and  dynamic  range  for  a  time-bandwidth  product  of  1000. 
(Unclassified) 
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Columbia  0.  Electronics  Research  Labs. ,  New  York. 

COMPUTING  TECHNIQUES,  byJ.  Dutl,  S.  Rablnowitz, 
and  M.  Shapiro.  Technical  progress  rept.  July  1- 
Dec.  31,  1961.  Jan.  2,  1962,  78p.  Incl.  dtagrs.  tables, 
refs.  (Technical  rept.  no.  P-1,180;  rept.  no.  CU-3- 
62AFU13-ERL)  (APOSR-1913)  (Sponsored  jointly  by 
Advanced  Research  Projects  Agency,  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)1113,  and  Rome 
Air  Development  Center)  AD 271707  Unclassified 

A  2-stage  signal  processor  which  may  be  used  lo 
process  the  received  waveform  from  a  large  time  band¬ 
width  radar  transmission  is  described.  This  2- stage 
receiver  concept  combines  the  advantages  of  the  high 
speed  capability  of  analog  equipment  and  the  versatility 
of  digital  equipment.  It  Is  applicable  to  a  wide  variety  of 
transmitted  waveforms  which  may  be  approximated  by  a 
sequence  of  discrete  frequency  components.  The  capa¬ 
bility  of  this  2-stage  signal  processor  to  resolve  multiple 
closely  spaced  (In  range)  targets  Is  demonstrated  and  five 
influence  of  target  motion  and  receiver  noise  are  ex¬ 
amined.  Two  convenient  approximations  having  good 
accuracy  in  the  probability  range  of  Interest  are  de¬ 
scribed  and  compared  numerically  with  results  known  to 
be  exact.  (Contracto;  's  abstract) 
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Columbia  U.  Electronics  Research  Labs. ,  New  York. 

DATA  PROCESSING  TECHNIQUES,  by  M.  Shapiro  and 
S.  Wlssner.  Final  rept.  OcL  1,  1961-Jer.e  30,  1962, 
192p.  Incl.  Uius.  dlagrs.  tables,  refs.  (Rept.  no. 

F  180;  rept.  no.  CU-8-62AFU13-ERL)  (AFOSR-2916) 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency  and  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1113)  AD  295618  Unclassified 

A  2-stage  receiver  structure  which  may  be  used  iO 
process  the  received  waveform  from  a  general  class  of 
high  tlme-bandwldth  product  radar  transmissions  Is  de¬ 
scribed.  It  is  shown  that  the  first  stage  of  the  receiver 
which  processes  Individual  spectral  components  of  the 
received  signal  can  be  readily  Implemented.  Several 
methods  of  implementing  the  second  stage  of  the  re¬ 
ceiver,  called  a  waveform  processor,  are  outlined. 

The  results  of  various  analytical  studies,  which  serve 
to  evaluate  the  performance  and  substantiate  the  feasi¬ 
bility  of  this  receiver  concept,  are  also  presented. 
(Contractor's  abstract) 
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Columbia  U.  Electronics  Research  Labs. ,  New  York. 

STABILITY  OF  HYDRO  MAGNETIC  KELVIN- HELMHOLTZ 
DISCONTINUITY,  by  A.  K.  Sen.  (1962)  (10jp.  incl. 
dlagrs.  refs.  (AFOSR-550B)  (AF  49(638>350  and  AF  49- 
(631)1113)  Unclassified 

Also  published  In  Phys.  Fluids,  v,  6;  1154-1163,  Aug. 

T3S3T 


The  most  general  form  of  hydromagaetlc  Kelvln- 
Helmholu  discontinuity  in  Ideal  Incompressible  fluids 
has  been  considered.  The  presence  of  surface  tension 
on  the  surface  of  discontinuity  and  gravity  is  also 
assumed.  The  stability  of’the  h'ydromagnetlc  flow  of 
2  uniform  Infinite  streams  with  planar  interface  exhibit¬ 
ing  this  type  of  discontinuity,  has  been  analyzed  in  de¬ 
tail.  Two  necessary  and  sufficient  criteria  for  ita  sta- 
bllity  have  been  obtained,  tn  contrast  to  only  one  that  ta 
usually  given.  The  stabilizing  effect  of  magnetic  field 
Is  strongly  dependent  on  Its  discontinuity  at  the  Interface 
and  Its  orientation  relative  to  that  of  streaming.  The 
consideration  of  the  stability  to  a  single  mode  of  per¬ 
turbation  leads  to  the  conclusion  that  this  Is  dependent 
on  the  a’ouve  mentioned  factors,  as  well  as  the  following 
ones.  The  effect  of  surface  tension  and  gravity  Is  de¬ 
pendent  on. the  wavelength,  while  that  of  the  magnetic 
field  is  dependent  on  the  direction  of  propagation  of  per¬ 
turbation.  (Contractor's  abstract) 
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Columbia  U.  Electronics  Research  Labs. ,  New  York, 

THE  EIGENVALUES  OF  HILL'S  EQUATION,  by  L.  E. 
Blumenson.  June  15,  1962,  41p.  incl.  refs.  (Technical 
rept.  no.  T-1/I80:  rept.  no.  CU-6-62AFin3-ERL) 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency  and  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1113)  AD  295616  Unclassified 

Restrictions  for  the  eigenvalues  of  Hill's  equation  have 
been  found  by  Ldapunoff,  Borg  and  others.  It  le  shown 
here  that  they  can  assume  certain  extreme  values  only 
if  Hill's  equation  reduces  to  a  trivial  case.  Effective 
iteration  schemes  for  the  computation  of  the  first  eigen¬ 
value  and  the  corresponding  elgensoluUon  are  derived. 

All  eigenvalue-  are  expressed  as  an  infimem  of  an 
Integral,  with  very  simple  side  conditions  involving 
the  zeros  of  a  corresponding  etgensolution,  and  bounds 
for  the  eigenvalues  are  then  obtained  The  case  of 
equally  spaced  zeros  Is  investigated  in  detail,  and  again 
it  is  shown  that  certain  extremal  cases  can  occur  only 
If  the  differential  equation  Is  of  a  trivial  type.  (Con¬ 
tractor’s  abstract) 
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Columbia  U.  Electronics  Research  Labs. ,  New  York. 

ELECTRO-OPTICAL  TRANSFER  CHARACTERISTICS 
OF  LIQUID  DELAY- LINE  LIGHT  MODULATORS,  by 
M.  Arm,  L.  B.  Lambert,  and  B.  Sllverberg.  [1962] 
[11  ip.  incl.  dlagrs.  (AF  49(638)1113]  Unclassified 

Presented  at  1962 1.  R.E.  Internat'L  Convention, 

Mar.  26-29,  1962,  New  York. 

Abstract  published  in  Proc.  Inst.  Radio  Engineers, 
-W:J45;"kir.  1662. 

F.!blishedlnI.R.E.  Internat'L  Convention  Record, 

PL  6:  79-64,  1962. 
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The  Debye-Sears  effect  tn  a  water  delay  line  is  utilized 
to  obtain  spatial  light  modulation  In  real  time.  The 


AIR  FORCE  SCIENTIFIC  RESEARCH 


design,  Implementation,  and  measurement  techniques 
which  have  been  employed  to  optimize  the  electro- optical 
transfer  characteristic  of  this  light  modulator  are  pre¬ 
sented.  Insertion  loss,  bandwidth  and  phase  response 
are  theoretically  determined  for  the  case  of  the  back¬ 
loaded  transducer  and  the  case  of  the  quarter-wave 
matching  section.  These  results  are  then  compared  with 
corresponding  experimental  results.  It  in  shown  that  a 
low  insertion  loss  can  be  obtained  with  a  50%  bandwidth 
by  employing  a  quarter- wave  matching  section  technique. 
Techniques  which  hsve  been  successful  in  producing 
quarter-wave  matching  sections  30 u  thick  adhered  to 
20- me,  transducers,  are  described  and  experimental 
results  are  presented.  (Contractor 's  abstract) 
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Columbia  U.  Electronics  Research  Labs. ,  New  York. 

A  NOTE  ON  INPUT-OUTPUT  SPECTRAL  DENSITIES, 
byK.  S.  Miller.  [1982]  [4jp.  (AF  49(633)1113) 

Unclassified 

Published  In  Quart.  Appl.  Math.,  v.  21:249-252.  Oct. 

raw: - 

This  note  derives  a  variant  on  the  well  known  formula 
by  wMch  the  power  spectral  density  of  the  output  of  a 
stationary  linear  system  can  be  obtained  from  that  of 
the  input  and  the  frequency  response  of  the  system.  The 
variant  applies  to  a  situation  in  which  the  input  is  a 
stationary  random  process  (possessing  a  power  spectral 
density)  multiplied  by  a  finite  Fourier  series.  Such 
situations  are  encountered  In  communications  engineer¬ 
ing.  (Math.  Rev.  abstract) 


Columbia  U.  Electronics  Research  Labs. ,  New  York. 

SEQUENTIAL  DESIGN  OF  EXPERIMENTS  WITH  TWO 
RANDOM  VARIABLES,  by  L.  R.  Abramson.  Sept.  20, 
1982,  107p,  ind.  refs.  (Technical  rept.  no.  T- 2/180; 
rept.  no.  CU-7-62AF1U3-ERL)  (Sponsored  Jointly  by 
Advanced  Research  Projects  Agency  and  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1113) 

AD  295617  Unclassified 

Given  2  independent  random  variables  with  densities  fj 
and  f  ^  the  following  hypotheses  are  tested,  H^:  f^  =  f^, 

*2  '  f12  ”  :V  fi  =  fj  -  *22-  where  the  f^  (i.  J  = 

1,  2)  are  known  densities.  Bayes  sequential  procedures 
are  studied  and  proof  presented  to  show  that  a  Bayes 
a  Bayes  decision  rule  always  utils.  The  asymptotic 
case  where  the  cost  of  each  observation  approaches 
aero  is  consldereo.  An  asymptotic  expression  for  the 
Bayes  risk  is  found  and  necessary  and  sufficient  condi¬ 
tions  for  a  decision  rule  to  be  asymptotically  Bayes  are 
derived.  The  properties  of  a  class  of  tests  called  tandem 
tests  are  studied  and  necessary  and  sufficient  conditions 
found  for  a  tandem  test  to  be  asymptotically  Bayes.  (A 
tandem  test  Is  a  sequence  of  at  most  2  Wald  tests,  the 


first  performed  on  one  of  the  random  variables  and  the 
second  (which  may  dqiend  on  the  outcome  of  the  first) 
performed  on  the  other. )  (Contractor's  abstract) 
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WIDE- BAND,  INSTANTANEOUS  SPECTRUM  ANA¬ 
LYZERS  EMPLOYING  DELAY-  UHE  LIGHT  MODU¬ 
LATORS,  by  L.  B.  Lambert.  (1962]  [10]p.  Inul.  dlagrs. 
refs.  [AF  49(633)1113]  Unclassified 

Presented  at  1962  I.  R.  E.  Intemat'l.  Convention, 

Mar.  26-29,  1962,  New  York. 

Abstract  published  in  Proc.  Inst.  Radio  Engineers, 
v.  5d:  345,  Mar.  1962. 

Published  In  I Jt  E.  Internat'l.  Convention  Record. 
KTTfS-'TS,  1962. 

Fast- acting  spectrum  analyzers  which  provide  a  large 
number  of  resolution  elements  covering  a  large  fre¬ 
quency  band  are  synthesized  by  suitably  combining  ultra¬ 
sonic,  electronic,  and  optical  techniques.  The  Debye- 
Sears  effect  in  a  transparent,  ultrasonic  delay  line  is 
utilized  to  convert  an  electrical  input  signal  to  a  pro¬ 
portional  spatial  pattern.  This  pattern  modulates  co¬ 
herent  light  which  Is  then  spatially  Integrated  by  a  lens 
configuration.  The  Fourier  transform  of  the  input  sig¬ 
nal  is  obtained  a*  a  distribution  of  light  amplitude  in  the 
focal  plane  of  the  Integrating  lens.  The  realizable  fre¬ 
quency  coverage,  number  of  resolution  elements,  and 
dynamic  range  are  discussed.  Adaptation  techniques 
are  described  and  typical  results  are  presented  which 
indicate  the  improvement  that  can  be  obtained  by  em¬ 
ploying  an  optical  maser  as  a  light  source.  (Contrac¬ 
tor's  abstract) 
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Columbia  U.  (Inst,  of  Air  Flight  Structures]  New  York. 

ON  THE  BUCKUNG  OF  CIRCULAR  CYLINDRICAL 
SHELLS  UNDER  EXTERNAL  PRESSURE,  by  A.  E. 
Armeiukas  aid  G.  Herrmann.  Aug.  1962  (16]p.  IncL 
dlagrs.  refs.  (Technical  note  no.  7;  rept.  no.  CU-23- 
62AF430-CE)  (AFOSR-3888)  (AF  49(638)430) 

AD  612674  Unclassified 

A  general  bending  theory  of  circular  cylindrical  shells 
under  the  influence  of  initial  stress,  established  recently 
by  the  authors,  is  employed  In  re-examining  the  buckling 
of  such  shells  under  external  pressure,  and  the  results 
are  compared  to  those  of  previous  investigations,  am¬ 
ple  but  accurate  expressions  for  the  buckling  pressure 
applicable  to  a  wide  range  of  shell  dimensions  are  pre¬ 
sented.  (Contractor's  abstract) 
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Columbia  U.  (School  of  Engineering]  New  YorX. 

DEFORMATION  AND  FRACTURE  OF  POLYCKYSTAL- 
UNE  CADMIUM,  by  N.  S.  Stoloff  and  M.  Gensamer. 
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[19621  *ll)p.  incl.  lllus.  dlagrs.  tables,  refs.  (AFOSR- 
J164)  (AF  49(633)41.9)  AD  400088  Unclassified 

Also  published  In  Trans.  Metalt.  Soc.  AIME,  v.  227: 

7(TJ6:T5b:i?'Q. 

The  effects  of  temperz'.ute,  grain  size,  and  magnesium 
content  on  the  strength  and  ductility  of  cadmium  were 
studied  in  the  range  -269*  to  23 ~C.  A  sharp  drop  In 
ductility  between  -HO*  and  -190°C  marked  a  transition 
in  fracture  mode  from  ductile  shear  to  intergranular 
fracture.  The' addition  of  up  to  15.35  wt  %  Mg  in  solid 
solution  raised  the  transition  temperature,  and  for  2 
compositions  produced  basal  cleavages.  The  relatively 
high  ductility  of  unalloyed  cadmium  at  cryogenic  tempera¬ 
tures  is  attributed  to  temperature  Independence  of  the 
yield  stress  and  the  absence  of  dislocation  locking.  (Con¬ 
tractor's  abstract) 
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see  Chicago  U.  Committee  on  Mathematical  Biology,  Ill. 
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[Communication  Research  Inst. ,  Miami,  Fla.] 

INTERSPECTES  COMMUNICATION,  by  J.  C.  Lilly. 

[1962]  [3]p.  incl.  illus.  (APOSR-2623)  [AF  AFOSR-61- 
62;  Unclassified 

Also  published  in  McGraw-Hill  Yearbook  of  Sci.  and 
Tech.,  1962,  p.  279-281.. 

The  suitability  of  the  bottle-nosed  dolphin  (Turslops 
truncatus)  for  verbal  interspecies  communication  re¬ 
search  is  discussed.  Exchanges  between  individuals  of 
the  species  In  which  each  animal  transmits  and  then 
waits  for  the  transmission  from  the  other  animal  have 
been  found.  Alternations  between  2  Individuals  seem 
to  be  the  rule  for  the  whistles  and  clicks  emitted  by  the 
animals.  Turslops  emits  high-pitched  sounds  which  have 
been  variously  described  as  quacks,  squawks,  walls, 
bleats,  barks,  and  buzzings.  The  tendency  of  some  of 
the  species  to  produce  many  humanoid  sounds  while 
hearing  human  speech  has  been  interpreted  as  mimicking. 
Neurophysiological  studies  of  the  dolphtn's  brain  reveals 
some  similarity  to  the  human  one  (as  opposed  to  smaller- 
brained  animals)  with  respect  to  vast  silent  areas,  a  re¬ 
stricted  motor  strip  which  causes  muscle  movements 
when  stimulated  and  large  and  well- differentiated  areas 
for  eye  movement. 
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Communication  Research  Inst. ,  Miami,  Fla. 

OPERANT  CONDITIONING  OF  THE  BOTTLE  NOSE 
DOLPHIN  WITH  ELECTRICAL  STIMULATION  O  F  THE 
BRAIN,  by  J.  C.  Lilly  and  A.  M.  Miller.  [1961]  [7 ]p. 
incl.  lllus.  dlagrs.  refs,  (AFOSR-2624)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-61-62,  National  Institutes  of  Health,  and 
Office  of  Naval  Research)  AD  612326  Unclassified 


Also  published  in  Jour.  Compar.  and  Physiol.  Psychol., 
v,~3?-  75^79.  Feb.  1962. 

tt  is  shown  that  it  is  feasible  to  place  electrodes  Into 
the  Urge  brain  of  Use  v  'athetized  bottlenose  dolphin 
(Turslops  truncatus).  .sing  rovtng  electrodes,  one  can 
demonstrate  separate  zones  of  the  brain  which  are  posi¬ 
tively  and  negatively  reinforcing,  i.e. ,  in  which  'self¬ 
start'  and  'self-stop'  activity  can  be  elicited.  U  is  shown 
that  the  dolphin  learns  these  tasks  more  rapidly  than  does 
the  monkey.  It  is  also  shown  that  in  a  rewarding  or  posi¬ 
tively  reinforcing  zs  the  animal  tends  to  vocalise  In 
complex  and  startling  vays.  It  vocalizes  when  first 
stimulated  in  this  area  or  when  stimulation  is  withdrawn 
after  a  period  of  self-  start'  activity.  Thus,  it  is  con¬ 
cluded  that  the  behavior  of  the  bottlenose  dolphin  differs 
from  that  of  the  monkey  in  the  following  respects:  Like 
the  monkey,  the  dolphin  uses  any  available  external  so¬ 
matic  motor  output  In  order  to  push  switches  to  stimulate 
Its  own  brain  for  a  wanted,  or  positive,  or  rewarding 
sttmulus  or  to  cut  off  an  unwanted,  or  negative,  or 
punishing  stimulation  started  by  the  apparatus.  In  con¬ 
trast  with  the  monkey,  the  dolphin  uses  its  vocal  output 
when  this  Is  effective  in  order  to  modify  the  responses 
obtained  from  the  environment  (in  terms  of  brain  stimu¬ 
lation).  The  dolphin  call  inhibit  violent  escape  behavior 
caused  by  'punishing'  brain  stimulation;  the  macaque 
does  not. 
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Com:.. plication  Research  Inst. ,  Miami,  FU_ 

VOCAL  BEHAVIOR  OF  THE  BOTTLENOSE  DOLPHIN, 
by  J.  C.  LUlv.  [1962]  [10]p.  incl.  Ulus,  dlagr.  refs. 
(APOSR-J207)  (Sponsored  jolnUy  by  Air  Force  Office 
of  Scientific  Research  under  [AF  AFOSR-61-62],  Coyle 
Foundation,  National  Institutes  of  Health,  National 
Science  Foundation,  Office  of  Naval  Research,  and  Office 
of  Science  of  the  Department  of  Defense)  AD  400179 

Unclassified 

Also  published  in  Proc.  Amer.  Philos.  Soc. ,  v.  106: 


The  botUenose  dolphin  (Turslops  truncatus  Montagu) 
emits  several  (Afferent  classes  of  complex  sounds.  Some 
of  these  sounds  are  encountered  In  the  natural  state, 
others  are  acquired  during  long  periods  of  captivity  In 
close  contact  with  scientific  investigators.  Some  of  these 
sounds  are  emitted  under  water  without  loss  of  air,  others 
are  emitted  in  air  with  the  open  blowhole  above  the  water. 
The  naturally  occurring  underwater  sounds  consist  of 
several  classes  including  whisUes,  cltcks,  barks, 
crezkin'js,  etc.  All  of  these  sounds  are  relatively  high 
pitched  compared  to  those  of  the  human  voice  and  extend 
from  2  keps  to  approx  150  keps.  When  a  dolphin  opens 
its  blowhole  and  emits  these  sounds,  the  characteristics 
frequencies  heard  are  lower  than  those  heard  simultane¬ 
ous:.,’  under  water.  A  dolphin  can  be  induced  by  various 
means  to  emit  another  class  of  sounds  In  air.  Because 
of  their  resemblance  to  the  sounds  of  human  speech  these 
sounds  have  been  named  "humanoid  emissions. "  Analysis 
by  means  of  the  sound  spectrograph  and  nscWlographlc 
methods  demonstrates  that  these  sounds  are  basically 
white- noise- hissings  and'br  high-pitched  buzzings,  modu¬ 
lated  In  selective  frequency  bands  by  the  efforts  of  the 
animal. 
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Connecticut  U.  (Dept,  of  Mathematics)  Storrs. 

INTEGRAL  NORMS  OF  SUBADDCTtVE  FUNCTIONS, 
by  R.  P.  Gosselin,  (1962]  [5)p.  (APOSR-J861)  (AF  49- 
(638)608)  AD  416017  Unclassified 

Also  published  tn  Bull.  Amer.  Math.  Soc. ,  v.  69  :  255- 

^WTMifTTSSr 

The  fact  that  certain  integral  norms  for  positive,  meas¬ 
urable,  subadditive  functions  of  a  single  real  variable 
are  comparable  is  here  extended  to  functions  on 

Euclidean  n- space  E  .  It  Is  shown  also  that  an  Integral 
norm  taken  over  En  is  equivalent  to  one  taken  over  one- 
dlmenslonal  space,  and  thus  n- dimensional  analogues  of 
inequalities  for  one  dimension  are  obtained.  Let  o  be 

positive,  measurable,  and  subadditive  on  En,  n  >  1, 
let  tcj,  (cj,  . . , ,  be  linearly  independent  unit  vectors, 

and  let  0  <  p  <  •  and  op >-l.  Then  there  exist  constants 
A  and  B,  depending  only  on  •*  p,  and  n,  such  that 


Ftx  +  m); 


+  n)  =  an  a.e. ,  and  rm!F(x  +  m)1' 


~m  *  *m  i  *  *• e-  ,n  *•>*  concluding  pages  of  this  paper  the 

author  considers  lp  analogues  of  these  l2  results.  Let 
k  =  1  and  let  supp  K  -  (  -v  ,  *].  Then  Kl(a)  can  be 

written  in  the  form  (2v)~l,/  2elg^’  great,  for 
x  [  -e,  *].  Assume  now,  in  addition,  that  g(x)  is  of 
bounded  total  variation  on  [  -  v, *].  Let  1  <  p  <  - .  If 

“m'anJP  <  theft  ***•  series  EmamK(x  +  m)  converges 
everywhere  to  a  function  F(x)  which  satisfles 
'  F(x)  p  *  C  (TIjq  1  am !  P)2'  P  for  some  constant  C.  Con¬ 
versely,  if  F  c  TjjP,  the  closure  tn  LP(R*)  of 

•*K{x  *  m)‘-  and  If  a,,,  =  F(x)K(x  *  m)  dx,  then 

(Sm’am:P,1/P  *  C'  ^x)  PP  and  +  m)  conver6es 

a.  e.  to  fXx).  Moreover,  a_  =  Em  F(x  +  m)K(x  Till) 
a.e.  (Math.  Rev.  abstract; 


c?(x)  n  aP(ru\)  eP(x)  Copenhagen  U.  jDept.  of  Chemistry]  (Denmark). 

>  En  ix#i-podlt  9AL  -^E1  !r;l-P>  dr  ’  B  -1  En  ■  !n*f»dX'  PREPARATION  OF  180- LABELLED  FURAN.  by  B. 

1-1  Bak,  J.  T.  Nielsen,  and  M.  SchOttlander.  [1962]  [l]p. 

(AFOSR-3808)  [AF  61(052)73]  Unclassified 

The  restriction  op  >  -1  can  be  omitted  for  the  second 

inequality.  (Math.  Rev.  anstract)  Also  published  In  Acta  Chem.  Stand.,  v.  16:771,  1962. 


Connecticut  U.  [Dept,  of  Mathematics]  Storrs. 

ON  THE  Lp  THEORY  OF  CARDINAL  SERIES,  by  R.  P. 
Gosselin.  [1962]  [15]p.  (AFOSR- 64-0208)  [AF  APOSR- 
62-142]  AD  432691  Unclassified 

Also  published  In  Ann.  Math.,  v.  78  :  567-581,  Nov. 

WS7 - 

Let  Rk  be  k-dtmensional  Euclidean  space,  and  let 

K(x)  c  L2(Rk)  be  such  that  ‘K(x  ♦  m)’  -«  Is  a  complex 
orthonormal  set.  The  author  shows  that  this  is  equiva¬ 
lent  to  the  condition E,,  *K"(x  +  2vn)'2  =  (2»)"k  for  almost 
all  x,  the  summation  being  taken  over  all  integral  lattice 
points  n  =  (uj,  ...»  n^)  in  H*.  Let  Tg  be  the  closure  in 
L^R*)  of  this  orthoncrmal  set  If  F  €  Tg  then,  in 
L^nh,  Ftx)  «  EmamK(x  ♦  m),  where  am  = 

+  “)<!*-  (Actually,  much  more  can  be  salt, 

about  the  mode  of  convergence  of  this  series. )  T  is 

& 

said  to  be  translation- Invariant  if  F(x)  6  Tg  implies 
Ftx-a)  e  T^  for  all  a  e  H*.  It  is  shown  that  T^  is  trans¬ 
lation-invariant  If  and  only  if  every  F  e  lM  R*)  such  that 
supp  F  -  supp  K  belongs  to  T„,  and  that  both  of  these 

Iv  .v/2 

conditions  are  equivalent  to  !K“(x)^  =  (2v)  *•  *  on  supp 
JC*.  Moreover,  in  this  case,  If  f  t  Tg  then 


3-Bromocoumalic  add  Me  ester  (I)  (1.10  g),  dlsolved 
In  a  solution  of  2. 20  g  KDH  In  4. 55  g  HjO  (enriched  to 

32%  in  O18),  tiie  mixture  re/luxed  20  min  under  dry  N 
at  120',  cooled  to  liquid  air  temperature,  and  treated 
In  vacuo  with  44  mmol  dry  HC1  gas,  the  temperature  of 
the  mixture  slowly  elevated  whiie  It  was  magnetically 
stirring,  stirring  continued  at  room  temperature  30  min, 
and  the  mixture  e  vapor  ted  tn  vacuo  at  roeffl  temperature 
(HO,  HjO,  and  MeOH  collected  In  trap  1)  gave  2, 4- 
furandi carboxylic  acid  O- labeled  In  the  hetero  O  and 
the  carboxyl  groups  as  a  residue  (together  with  KBr  and 
KC1).  Conversion  of  this  acid  to  furan-O18  (II)  was 
carried  out  as  previously  (Item  no.  597,  VoL  V),  except 
the  heating  was  for  1  hr  at  250-275'.  After  cooling,  the 
COj  evolved  was  removed  at  -80'  In  vacuo  and  collected 
at  liquid  air  temperature  (trap  2).  The  yield  of  II  was 
26%,  based  on  1;  Infrared  and  microwave  gas- spectra 

showed  II  contained  25%  O18.  Mass  spectroscopy  showed 

18 

the  contents  of  trap  1  had  about  the  same  O  -abundance 
as  H,  but  that  of  trap  2  had  about  half  this  value;  these 
data  indicate  that  the  carbonyl  O  of  the  labeled  dlactd  was 
18  18 

not  exchanged  against  O  .  Introduction  of  O  into  the 
the  2  OOjH  groups  of  the  dlactd  took  piace  during  the 
saponification  of  the  carbomethoxy  and  lactone  grovqis. 
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Copenhagen  U.  Inst,  of  Neurophysiology  (Denmark). 

SINGLE  UNITS  IN  MONKEY  (MANGABEY)  CORTEX 
WITH  NARROW  SPECTRAL  RESPONSIVENESS,  by  M.  A. 
Lennox- Buchthal.  [1962]  [27]p.  incl.  illus.  tables. 
(AFOSR-369)  (AF  61(052)189)  Unclassified 

A  single  unit  study  was  carried  out  in  the  visual  cortex 
of  anesthetized  mangabey  monkeys.  The  stimuli  were 
20  msec  flashes  through  broad  pass  filters  and,  in  some 
instances,  electric  stimulation  of  the  optic  nerve.  The 
units  which  responded  are  described  and  the  effect  of 
varied  background  light  studied. 


Copenhagen  U.  Inst,  of  Neurophysiology  (Denmark). 

SOME  FINDINGS  ON  CENTRAL  NERVOUS  SYSTEM 
ORGANIZATION  WITH  RESPECT  TO  COLOR,  by  M. 

A.  Lennox- buchthal.  [1960]  [6]p.  incl.  illus.  dlagrs. 
refs.  (APOSR-714)  (AF  61(052)189)  AD  632073 

Unclassified 

Also  published  in  The  Visual  System:  Neurophysiology 
and  Psychophysics;  a  Symposium,  Freiburg  (Germany) 
(Aug.  28-Sept.  9,  1960),  ed.  by  R.  Jung  and  H. 
Kornhuber.  Berlin,  Springer- Ver lag,  1961,  p.  191-196. 

Evidence  is  reviewed  that  reorganization  of  visual 
messages  with  respect  to  color  occurs  in  the  central 
nervous  system.  In  man,  cat-fish  and  cat  blue  and  red 
stimuli  of  equal  brightness  appear  to  undergo  temporal 
differentiation  in  that  red  stimuli  are  transmitted  more 
rapidly  than  blue.  This  has  not  been  confirmed  for 
monkeys.  In  monkey  cortex  (the  eye  light  adapted) 
more  than  half  the  single  units  responding  to  light  <Bd  so 
with  narrow  spectral  responsiveness.  Different  units 
responded  to  flashes  through  only  1  of  4  broad  pass 
filters  peaked  at  450,  515,  587  or  >  600  mu.  All  single 
units  with  narrow  spectral  responsiveness  to  560  m  u 
responded  as  well  to  1  or  2  adjacent  filters.  The  re¬ 
sponse  of  the  same  cells  to  optic  nerve  stimulation  sug¬ 
gested  that  they  lay  on  a  one  to  one  pathway  from  optic 
ne  -ve  to  cortex.  The  different  experimental  conditions 
from  those  used  In  stud.es  of  monkey  geniculate  do  not 
appear  sufficient  to  exp'atn  the  difference  In  results. 

It  seems  likely  that  die  ti formation  available  to  single 
cortical  cells  Is  different  from  that  at  geniculate  and 
that  it  is  simpler.  (Contractor's  abstract) 
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Copenhagen  U.  Inst,  of  Neuropbysllogy  (Denmark). 

RESPONSES  OF  SINGLE  CORTICAL  CELLS  OF 
MONKEY  TO  MONOCHROMATIC  FLASHES,  by  M.  [A.  ] 
Lennox- Buchthal.  Jan.  1962  [7]p.  IncL  dlagrs.  (Tech¬ 
nical  note  no.  31  (APOSR-2505)  (AF  61(052)189) 

AD  280014  Unclassiflfed 

In  an  attempt  to  elucidate  the  role  of  the  central  nervous 
system  and  especially  of  the  cortex  In  color  vision,  a 
study  was  carriea  out  on  monceys  to  ascertain  whether 


or  not  single  cortical  cells  respond  selectively  to  differ¬ 
ent  colors.  The  results  are  discussed  relative  to  the 
following  theories  of  color  vtston:  Is  color  vtslon  tri¬ 
chromatic  as  postulated  by  Young  and  Helmholtz  depend¬ 
ing  on  3  primary  colors,  or  Is  it  trichromatic  depending 
on  color  pairs  of  which  one  is  white-black  as  postulated 
by  Hering?  No  single  units  were  found  which  responded 
to  white  but  not  to  colors,  excluding,  it  would  seem, 
this  portion  of  the  Hering  theory.  Some  single  cells 
responded  to  blue,  green  or  red  In  agreement  with  the 
trichromatic  theory,  but  the  precise  ltmtts  of  the  re¬ 
sponse  range  were  variable  from  cell  to  cell  and  from 
time  to  time  for  each  cell.  On  the  other  hand,  certain 
other  single  cortical  ceUs  responded  to  color  pairs, 
sometimes  to  roughly  complementary  colors  and  then 
often  to  white,  sometimes  to  colors  not  complementary 
(green  and  red)  and  then  not  to  white.  U  would  appear 
that  there  may  be  several  mechanisms  for  color  vision, 
as  proposed  by  the  theory  of  von  Kries. 
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CorkU.  ColL  (Ireland). 

RESEARCH  ON  AEOLOTHDPIC  ELASTICITY  AND 
PLATES,  by  P.  M.  Quinlan.  Final  rept.  Dec.  1,  1990- 
Nov.  30,  1961  [2]p.  (APOSR-2489)  (AF  EOAR-61-4) 
AD  279903  Unclassified 

Three  technical  notes  Issued  under  the  contract  during 
this  period  are  briefly  described.  (See  item  no.  601, 
VoL  V;  and  item  nos.  716  and  717,  VoL  VI.) 
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Cork  U.  Coll.  (Ireland). 

THE  X -METHOD  FOR  AEOLOTBOP1C  RECTANGULAR 
AND  SKEW  PLATES,  by  P.  M.  Quinlan.  Apr.  1962, 

37p.  incl.  dlagrs.  table.  (Technical  note  no.  15) 
(APOSR-2683)  (AF  EOAR-61-4)  AD  275841 

Unclassified 

A  simplified  derivation  of  the  basic  equations  of 
aeolo tropic  elasticity,  with  at  least  one  plane  of  sym¬ 
metry,  is  presented.  A  solution  to  the  concentrated 
load  case,  the  Green's  function  of  the  problem,  is  ob¬ 
tained  Involving  double  Fourier  seriec,  which  are  then 
summed  to  a  pair  of  singly  Infinite  series.  The  neces¬ 
sary  calculus  for  Integration  and  differentiation  Is 
established  leading  to  particular  integrals  for  line  and 
distributed  loadings  and  alao  for  concentrated  moments, 
and  for  all  derived  functions  (slopes  moments,  shears) 
of  these  loadings.  Singly  Infinite  series  of  complemen¬ 
tary  functions  are  then  obtained,  a  great  effort  being 
made  to  simplify  and  coordinate  the  resulting  algebraic 
formulas  with  the  maximum  use  of  algebraic  symmetry. 
Complementary  functions  for  all  boundary  conditions 
are  reduced  to  a  general  form,  wherein  they  are  speci¬ 
fied  by  2  parameters  q'  and  q,  and  2  corresponding  sets 
of  functions  h^(s)  and  f^(s).  On  equating  like  harmonics 

on  the  boundaries,  a  general  truncated  set  of  simultane¬ 
ous  equations  is  obtained  that  Is  readily  adapted  to  all 
loadings  and  all  boundary  conditions.  These  can  be 
generated  and  solved  in  an  electronic  computer.  Finally, 
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extension  is  made  to  the  case  of  an  aeolotropic  skew 
plate,  which  ia  reduced  to  the  same  algebraic  form  as 
that  for  the  rectangular  plate.  (Contractor's  abstract) 
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Cork  U.  Coll.  (Ireland). 

AN  AXIALLY- SYMMETRIC  AEOLOTROPIC  MEDIUM, 
by  P.  M.  Quinlan.  Mar.  1962,  65p.  lncl.  diagrs.  tables, 
refs.  (Technical  note  no.  14)  (AFOSR-2689)  (AF 
BOAR- 61-4)  AD  275842  Unclassified 

The  study  is  In  2  parts,  the  first  dealing  with  plane 
Strain  problems  in  a  semi-infinite  and  In  an  infinite 
aeolotropic  medium  which  is  transversely  isotropic. 

The  second  part  deals  with  axially- symmetric  loadings 
in  the  same  media.  Solutions  are  presented  for  line  and 
point  loads  normal  to  the  surface  of  a  semi-infinite  body, 
for  loads  at  an  interior  point  of  such  a  body,  and  for 
Kelvin's  problem  in  an  infinite  body.  Image  systems  are 
developed  and  applied  to  give  relaxation  type  solutions 
to  an  aeolotropic  layer  on  a  rigid  base,  and  to  multi¬ 
layer  systems.  (Contractor's  abstract) 
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Cork  U.  Coll.  (Ireland). 

THE  X -METHOD  FOR  SKEW  PLATES,  by  P.  M. 

Quinlan.  [1962]  [18]p.  lncl.  (fiagr.  table.  (AFOSR-4224) 
(AF  BOAR-61-4)  AD  431130  Unclassified 

Also  published  in  Proc.  Fourth  U.S.  Nat'l.  Cong.  Appl. 
Mech! ,  California  U. ,  Berkeley  (June  18-21,  1962), 

New  York.  Amer.  Soc.  Mech.  Engineers,  v.  2:  733- 
750,  1962. 

A  comprehensive  method  of  setting  up  the  skew-plate 
problem,  under  all  boundary  conditions  and  loadings,  is 
presented.  The  results,  for  the  concentrated  load  case, 
are  gt'en  in  the  form  of  a  single  infinite  series  Involving 
root  functions  The  necessary  calculus  for  differentia  ting 
and  integrating  these  functions  is  then  established,  lead¬ 
ing  to  the  deduction  of  the  distributed  load  whether  dis¬ 
tributed  over  a  line  or  over  a  parallelogram  similar  to 
the  plate.  By  treating  a  concentrated  moment  as  a  force 
pair,  this  case  follows  by  <fifferentlatton  of  the  concen¬ 
ts' ted  load  case.  Ftnally,  the  boundary  conditions  are 
reduced  to  a  truncated  set  of  simultaneous  equations, 
which  can  be  programmed  for  solution  on  an  electronic 
computer.  (Contractor's  abstract) 
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Cornell  Aeronautical  Lab. ,  Inc. .  Buffalo,  N.  Y, 

CATALYTIC  SURFACE  RECOMBINATION  IN  BOUND¬ 
ARY-LAYER  PROFILES  OF  THE  FALKNER-SKAN 
TYPE,  by  W.  J.  Rae.  Sept.  1962,  58p.  IncL  diagrs. 
tables,  refs.  (Rept.  no.  AF-I412-A-1)  (AFOSR-2071) 
(AF  49(638)782)  AD  238024  Unclassified 

Reactant  concentrations  In  the  diffusion-  controlled  flow 
over  a  surface  of  constant  catalyetty  are  calculated  for 


the  Falkner-Skan  family  of  profiles.  The  heat  release 
due  to  surface  recombination  is  found  to  be  Insensitive 
to  the  pressure  gradient  when  the  wall  is  relatively  non- 
catalydc;  for  catalytic  walls  a  decreasing  pressure 
gradient  (l.  e. ,  more  strongly  accelerated  flow)  tends 
to  increase  the  heat  transfer.  (Contractor's  abstract) 
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TRANSIENT  HEAT- TRANSFER  MEASUREMENTS  OF 
CATALYTIC  RECOMBINATION  IN  A  STEP-  FUNCTION 
FLOW  OF  ATOMIC  OXYGEN,  by  A.  L.  Myerson. 
Interim  rept.  Aug.  1962  [33]p.  lncl.  Ulus,  diagrs.  refs. 
(Rept  no.  AF-1412-A-2)  (AFOSR-3203)  '  <  F  *9(638)- 
782)  AD  412362  Unclassified 

Heat  transfer  measurements  were  made  by  taeans  of 
thin- film  resistance  thermometry  which  show  simul¬ 
taneously,  catalytic  and  noncatalytlc  transient  heating. 
These  transients  are  observed  with  msec  resolution 
during  a  well-defined  step-function  of  atomic  oxygen 
concentration  in  a  subsonic  flow.  The  differences  are 
observable  because  of  the  short  response  dme  of  the 
probe  and  are  thus  in  significant  contrast  with  the  be¬ 
havior  determined  by  the  extant  steady- state  techniques. 
Differences  in  the  behavior  of  the  heat- transfer  rate  as 
a  function  of  time  are  noted  for  conditioned  and  uncon¬ 
ditioned  surfaces.  (Contractor's  abstract) 
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SILVER- CATALYZED  SURFACE  RECOMBINATION 
IN  A  STEP- FUNCTION  FLOW  OF  ATOMIC  OXYGEN, 
by  A.  L.  Myerson.  [1962]  [3]p.  lncl.  diagrs.  refs. 
(APOSR- 64-01 40)  (AF  49(638)782)  AD  431070 

Unclassified 

Also  published  In  Jour.  Chetn.  Phys. ,  v.  38:  2043- 
2645,  Apr.  1371963. 

The  heating  of  a  Ag  film  was  determined  as  a  function 
of  time  prior  to  and  following  the  arrival  of  atomic  oxy¬ 
gen  at  the  film.  The  rate  of  heating  of  a  film  never  be¬ 
fore  exposed  to  atomic  oxygen  was  much  less  in  the 
early  Mages,  and  no  sudden  jump  in  temperature  was 
observed  upon  arrival  of  atomic  oxygen  as  in  the  case 
of  films  previously  exposed  ;o  oxygen.  The  usual  rise 
in  temperature  did  not  occur  until  approximately  65 
msec  after  the  arrival  of  atomic  oxygen.  Metallic  Ag 
was  essentially  non  catalytic  to  oxygen  atomic  recombina¬ 
tion.  The  high  catalytic  activity  was  attributed  to  Ag 
oxide. 
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CATALYSIS  OF  RECOMBINATION  IN  N0NEQUI  LIBRIUM 
NOZZLE  FLOWS,  by  A.  Q.  Eschenrceder  and  J.  A. 
Lord!.  [1962]  [16]p.  lncl.  diagrs.  tables,  refs.  (Spon¬ 
sored  jointly  by  [Air  Force  Office  of  Scientific  Research 
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under  AF  49(638)782]  and  National  Aeronautics  and 
Space  Administration)  Unclassified 

Published  in  Ninth  Symposium  (Internal T. )  on  Combus¬ 
tion.  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27-Sept.  1,  1962) 
New  York,  Academic  Pre6S,  1963,  p.  241-256. 

The  effects  of  a  chemically  active  additive  were  Investi¬ 
gated  for  nonequUlbrium  expansions  of  a  dissociating 
gas.  Numerical  solutions  were  obtained  In  order  to 
assess  the  catalytic  Influence  of  free  radicals  formed  by 
bonding  between  the  additive  element  and  atoms  of  the 
dissociating  gas.  Hlgh-entualpy  nozzle  flows  of  hydrogen 
with  small  quantities  of  carbon  addition  were  studied 
over  a  range  of  equilibrium  reservoir  conditions  appro¬ 
priate  to  nuclear  and  electrothermal  rocket  operation. 

A  chemical  kinetic  model  consisting  of  8  species  and  12 
reaction  steps  evolved  from  studies  of  composition  his¬ 
tories  based  on  various  finite- rate  reaction  schemes. 
Through  2-body  abstraction  and  association  reactions  be¬ 
tween  hydrogen  atoms  and  hydrocarbon  species,  more 
of  the  energy  in  hydrogen  dissociation  is  released  than 
would  klnetically  be  available  In  the  absence  of  carbon. 

In  some  cases,  this  effect  counterbalances  the  Increased 
molecular  weight  so  that  the  specific  impulse  of  the  sys¬ 
tem  exceeds  that  of  pure  hydrogen  in  finite- rate  non- 
equilibrium  flows.  (Contractor's  abstract) 
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COMPARISON  OF  EXACT  AND  APPROXIMATE 
SOLUTIONS  FOR  NONEQUI LIBRIUM  NOZZLE  FLOWS, 
by  J.  A.  Lordl.  [1962]  [2]p.  tncL  tables.  (Sponaorea 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)782  and  National  Aeronautics  and  Space 
Administration)  Unclassified 

Published  in  ARS  Jour. ,  v.  32:  1235-1236,  Aug.  1962. 

The  nonequUlbrium  expanding  flow  of  a  chemically 
reacting  mixture  Is  a  problem  of  current  Interest  In  con¬ 
nection  with  high  enthalpy  flows  In  rocket  engine  and 
hypersonic  wind  tunnel  nozzles.  Approximate  methods 
have  been  developed  for  predicting  the  frozen  level  of 
molecular  dissociation  for  the  nozzle  flow  of  diatomic 
gases.  The  purpose  of  this  note  is  to  evaluate  approxi¬ 
mate  .solutions  for  the  frozen  dissociation  fraction  in 
oxygen  and  hydrogen  nozzle  flows ,  evtously  obtained  by 
the  method  of  Hall  and  Russo  (ltev,  to.  424,  Vol.  m). 
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LOCAL  ATOM  CONCENTRATIONS  IN  HYPERSONIC 
DISSOCIATED  FLOWS  AT  LOW  DENSITIES,  by  R.  A. 
Hartunian.  [1962]  [6jp.  lm.1.  diagrs.  refs.  [AF  49- 
(633)782]  Unclassified 

Published  In  Phys.  Fluids,  v.  6:  343-348,  Mar.  1963. 

The  theory  of  a  probe  to  measure  local  atom  concentra¬ 
tions  in  hypersonic  flows  of  a  dissociated  gas  at  low 
densities  Is  presented.  The  probe  operates  on  a  princi¬ 


ple  of  measuring  the  differential  heat  transfer  between 
catalytic  and  noncatalytic  gauges  Immediately  adjacent 
to  one  another  on  the  stagnation  Une  of  a  cylindrical 
model.  The  theoretical  performance  of  the  probe  In  the 
free  molecule,  the  viscous  shock  layer,  and  the  boundary 
layer  regimes,  respectively,  is  considered.  It  Is  shown 
that  the  probe  cannot  oe  operated  successfully  In  the  free 
molecule  regime,  except  under  unusual  circumstances. 

In  continuum  flow.  It  Is  shown  that  under  those  conditions 
necessary  tor  the  atoms  In  the  free  stream  to  reach  the 
surface  of  the  probe  (chemically  frozen  shock  layer  and 
boundary  layer),  we  are  always  working  In  the  viscous 
shock  layer  regime.  Accordingly,  It  1b  this  flow  regime 
In  which  the  probe  measurements  can  be  Interpreted 
readily.  The  results  of  detailed  calculations  which  relate 
to  the  application  of  this  probe  to  measure  local  atom 
concentrations  In  nonequUlbrium,  hypersonic  nozzle 
flows  are  presented.  (Contractor's  abstract) 
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SURFACE- RECOMBINATION  EFFICIENCIES  IN  A 
STEP-  FUNCTION  FLOW  OF  ATOMIC  OXYGEN  (Ab¬ 
stract),  by  /„  L.  Myerson.  [1962]  [l]p.  [AF  49(838)- 
782]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phvs.  Soc  Series  H,  v.  7: 
WrXSgT'i.,  1962. 

Heat- transfer  measurements  have  been  made,  by  means 
of  thin- film  resistance  thermometry,  which  show  simul¬ 
taneously  catalytic  and  noncatalytic  transient  surface 
heating.  These  transients  are  the  first  to  be  observed 
with  millisecond  resolution  for  a  well-defined  step  func¬ 
tion  of  atomic-oxygen  concentration  in  a  subsonic  flow. 
The  measurements  have  been  achieved  by  mounting 
cylindrical  probes  perpendicular  to  a  flow  of  undlssoct- 
ated  oxygen.  Radiofrequency  energy  then  was  suddenly 
Imposed  on  the  upstream  flow.  The  transient  heating 
effects  of  the  step- function  Increase  in  atomic  oxygen 
were  observed  on  2  concomitant  oscilloscope  traces. 

The  excess  of  catalytic  heating,  due  to  the  surface  re¬ 
combination  of  atomic  oxygen,  over  the  noncatalytic 
heating  was  clearly  evident  at  all  times.  All  catalytic 
heat- transfer  rates  showed  a  rapid  rise  to  a  peak  value. 
After  this,  different  types  of  behavior  were  noted,  ap¬ 
parently  dependent  on  the  conditioning  and  treatment  of 
the  catalytic  surface.  In  some  cases,  the  rate  at  heat 
transfer  remained  constant,  while  In  others  tt  dropped 
from  a  peak  value  and  then  leveled  off.  Surface- re¬ 
combination  efficiencies  have  been  catenated  for  various 
values  of  the  instantaneous  beat-transfer  rates. 
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INVTSCID  HYPERSONIC  AIRFLOWS  WITH  COUPLED 
NONEQUIUBHUM  PROCESSES,  by  J.  G.  Hall,  A.  Q. 
Eschenroeder,  and  P.  V.  Mar  rone.  May  1962,  88p. 
tncl.  diagrs.  tables,  refs.  (RepL  no.  AF-1413-A-2) 
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(AF06R-2072)  (Sponsored  Jointly  by  Advanced  Research 
Projects  Agency;  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)792)  AD  277112 

Unclassified 

Also  published  in  Jour.  Aerospace  Set. ,  v.  29:  1038- 
TKJTTSpT'TMf.  (Title  varies) 

Analyses  have  been  made  of  the  effects  of  coupled  chemi¬ 
cal  rate  processes  In  external  and  internal  inviscld  hyper¬ 
sonic  airflows  at  high  enthalpy  levels.  Exact  (numerical) 
solutions  have  been  obtained  by  the  Inverse  method  for 
inviscld  airflow  over  a  blunt  nose  under  flight  conditions 
where  chemical  nonequilibrium  prevails  through  the  nose 
region.  Numerical  solutions  have  also  been  obtained  for 
nonequilibrium  expansions  of  air  from  Initial  equilibrium 
states  appropriate  to  afterbody  flows  in  flight  and  to 
hypersonic  noazle  airflows.  The  results  Illustrate  the 
general  importance  of  the  coupling  among  the  reactions 
considered.  These  Included  (Association- recombination, 
btmolecular  exchange,  and  Ionization  reactions.  (Con¬ 
tractor's  abstract) 
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BLUNT- NOSE  INVISCID  AIRFLOWS  WITH  COUPLED 
NONEQUILIBHUM  PROCESSES,  by  J.  G.  Hall,  A.  Q. 
Eschenroeder,  and  P.  V.  Marrone.  (1962]  [14]p.  tncl. 
diagrs.  tables,  refs.  (Sponsored  Jointly  by  Advanced 
Research  Projects  Agency  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  (AF  49(638)732])  Unclassified 

P id)  11  shed  In  Jour.  Aerospace  Set.,  v.  29:  1038-1051, 

Sept.  191S2. 

For  abstract  see  Item  no.  726,  VoL  VI. 
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EFFECTS  OF  STREAM  NONUMPORMITTES  IN 
HYPERSONIC  FLOW  (Abstract),  by  J.  G.  Hall.  [1962] 
[l]p.  [AF  49(638)792]  Unclassified 

Presented  at  meeting  of  the  Amer.  PHys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  tn  Bull.  Amer.  Phys.  Soc. ,  Series  TI,  v.  7: 
HSrXugTDf,  1962. 

Conical  cr  wedge-type  hypersonic  nozzles  produce  test 
flows  having  divergence  and  axial  gradients  which  can 
substantially  affect  the  test- model  flow  field.  Previous 
considerations  of  consequent  effects  on  surface  pressures 
have  been  either  empirical  or  by  digital  machine  solu¬ 
tions  of  specific  cases.  An  analytic  approach  was  taken 
and  general  closed- form  results  obtained  for  a  variety 
of  situations.  The  simplest  approach,  which  has  a 
broad  range  of  application.  Involves  use  of  Newtonian 
flow  concepts.  The  Newton-  Basemans  relation  for  sur¬ 
face  pressures  is  shown  to  give  an  accurate  correction 
for  ambient- flow  nonuniformity  on  comparison  with  more- 
accurate  analytic  solutions  obtained,  in  the  present  work. 


for  sharp- nosed  nypersonlc  wedges  and  cones.  Blunt- 
nosed  slender-body  flows,  which  t  ee  not  amenable  to 
Newtonian  theory,  are  handled  with  perturbation  analysis 
by  adapting  a  detached  shock- layer  theory  previously 
developed  by  Cheng  for  combined  bluntness- viscous 
interaction  effects.  Closed-form  solutions  for  effects 
of  nonuniform  flow  on  shock  shape  and  surface  pressure 
are  obtained  for  slender  blunt  plates  and  cylinders.  The 
effects  of  both  angular  divergence  and  axial  gradients 
tn  the  ambient  flow  are  shown  to  be  significant. 
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NONEQUI LIBRIUM  EXPANSIONS  OF  AIR  WITH 
COUPLED  CHEMICAL  REACTIONS,  by  A.  Q. 
Eschenroeder,  D.  W.  Boyer,  andJ.  G.  HalL  [1962] 
[10]p.  incl.  diagrs.  table,  refs.  (AF  49(638)792) 

Unclassified 

Published  In  Phys.  Fluids,  v.  5:  615-624,  MSy  1962. 

Analysis  and  solutions  of  the  streamtube  gas  dynamics 
involving  coupled  chemical  rate  equations  are  carried 
out.  Results  are  presented  for  airflows  along  the  surface 
of  blunt  bodies  and  through  hypersonic  nozzles.  Speeds 
and  altitudes  corresponding  to  re-entry  were  selected 
to  obtain  Initial  conditions  for  the  external  flow  calcula¬ 
tions.  Conditions  appropriate  to  hypersonic  tunnel 
testing  were  chosen  for  the  nozzle  flow  calculations. 
Composition  histories  are  shown  for  a  kinetic  mechanism 
Including  6  species  and  14  reactions.  Gas- dynamic 
effects  of  nonequilibrium  processes  qualitatively  re¬ 
semble  those  reported  earlier.  However,  the  freezing 
process  Is  complicated  by  the  cotpllng  of  the  nitric  oxide 
shuffle  reactions  with  the  dissociation- recombination 
reactions.  In  many  cases  of  hypersonic  nozzle  flows 
where  the  energy  tn  nitrogen  dissociation  Is  significant, 
the  fast  shuffle  reactions  prevent  nitrogen-atom  freezing 
which  would  otherwise  occur  If  3-body  recombination  were 
the  only  process  operating.  Nltrix  oxide  concentrations 
undershoot  the  equilibrium  values  If  the  ratio  of  nitric 
oxide  to  oxygen  molecule  concentrations  exceeds  unity 
in  the  freezing  region.  This  depletion  of  nitric  oxide 
leads  to  nitrogen-atom  freezing.  (Contractor's  abstract) 
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THERMAL  AND  CHEMICAL  NONEQUI  LIBRIUM  IN 
EXPANDING  GAS  FLOWS  (Abstract),  by  A.  Russo,  I. 
Hurle  and  others.  [1962J  Jljp.  [AF  49(638)792] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Puoilahed  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
147,  Aug.  27,  1962. 

Experimental  studies  are  underway  on  nonequilibrium 
expansions  of  high- temperature  gases  from  Initial  equi¬ 
librium  states.  Here  finite- rate  deexri tattoo  occurs  In 
contrast  to  the  excitation  of  shock-wave  flow.  A 
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supersonic  nozzle  is  driven  by  a  high- temperature  shock 
tube  to  explain  steady  expansions  of  millisecond  duration 
sufficient  for  pressure  and  spectroscopic  measurements. 
Static- pressure  distributions  have  been  measured  along 
lo°  wedge  and  conical  nozzles  for  expansions  of  un¬ 
dissociated  Nj  from  4000  CK  and  SO  atm  pressure,  and 

expansions  of  dissociated  H2  plus  92%  Ar  from  6000  °K 
and  27  to  130  atm.  Corrected  for  wall  boundary  layer, 
static  pressures  show  consistent  reduction  from  equi¬ 
librium  values  attributed  to  freezing  of  N2  vibration  and 
H2  dissociation,  respectively.  H  recombination  rates 
deduced  are  in  order-of- magnitude  agreement  with 
shock-wave  dissociation  results.  N^  vibration  freezing 
Is  further  evidenced  by  line-reversal  temperatures 
measured  along  the  wedge  nozzle  using  chromium  car¬ 
bonyl  as  additive.  Assuming  line  reversal  gives  vibra¬ 
tional  temperature,  the  latter  becomes  constant  along 
the  nozzle  as  vibration  freezes  on  flow  expansion.  Vi¬ 
brational  relaxation  rates  deduced  agree  reasonably  well 
with  shock- wave  excitation  results. 


Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y. 

SHOCK  TUNNEL  STUDIES  OF  HIGH- ENTHALPY 
IONIZED  AIRFLOWS,  by  A.  Q.  Eschenroeder,  J.  W. 
Dalber  and  others.  July  1962,  72p.  incl.  illus.  dlagrs. 
tables,  refs.  (Rept.  no.  AF-1500-A-1)  (AFOSR-3025) 
(AF  49(638)952)  AD  283991  Unclassified 

The  Cornell  Aeronautical  Lab.  6-ft  shock  tunnel  is  de¬ 
scribed,  the  effects  of  nonequilibrium  flow  in  such  a 
device  are  assessed,  and  high- enthalpy  experiments 
involving  nozzle  ionization  are  discussed.  The  shoe!' 
tunnel  utilizes  heated  high-press  ire  hydrogen  for  a 
driver  gas  to  obtain  hypersonic  .rflows  at  high  tempera¬ 
tures  and  pressures.  Reflected  shock  operation  is  used 
with  the  tailored-interface  technique  to  maximize  the 
duration  of  steady  flow.  A  significant  portion  of  re-entry 
flight  conditions  can  be  duplicated  for  various  hypersonic 
vehicles;  however,  partial  simulation  may  be  used  to 
cover  a  far  wider  range  of  velocity  and  altitude.  A  gen¬ 
eral  numerical  code  has  been  developed  for  an  IBM  704 
computer  to  solve  quasi- one- dimensional  flows  with 
coupled  rate  processes.  Such  theoretical  studies  are 
essential  for  planning  and  interpreting  experiments  In 
high- temperature  tunnel  flows.  Solutions  have  been  ob¬ 
tained  for  airflows  with  atoms,  molecules,  electrons, 
and  ions  reacting  simultaneously.  Investigations  of  vari¬ 
ous  ion  kinetic  mechanisms  have  shown  that  processes 
such  as  charge  transfer,  impact  ionircti  >n  and  mutual 
neutralization  may  play  significant  roles  under  certain 
conditions  of  hypersonic  flow  In  shock  tunnels  and  about 
blunt  bodies  in  flight.  Preliminary  experiments  carried 
out  in  the  shock  tunnel  have  dealt  with  nonequiUbrium 
Ionization.  Phase  shift  of  microwaves  pissed  through 
the  airflow  in  the  tunnel  nozzle  has  yielded  Information 
on  deionization  kinetics  and  on  the  duration  of  useful  test 
flow.  Critical  frequencies  far  below  the  n  lcrowave  band 
arc  indicated  for  the  gas  over  the  entire  range  of  condi¬ 
tions.  These  experiments  have  shown  that  flows  of  high 
enthalpy  can  be  generated  by  shock  tunnels  for  the  de¬ 
tailed  study  of  the  ionized  shock  layer  on  a  hypersonic 
vehicle.  (Contractor's  abstract,  modified) 
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HYPERSONIC  LOW-DENSITY  STUDIES  OF  BLUNT 
AND  SLENDER  BODIES,  by  a  J.  Vidal  and  C.  E. 

Wlttltff.  [1962]  (69 jp.  incl.  illus.  dlagrs.  refs.  (AIO6R- 
3699)  (Sponsored  jointly  by  Aeronautical  Research  Lab. ; 
and  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)952)  Unclassified 

Low  density  experimental  data  obtained  with  blunt  axl- 
symmetric  and  2-dtmenslonal  bodies,  and  with  a  sharp 
flat  plate  are  presented  and  compared  with  existing  the¬ 
ories  to  define  the  transitions  from  the  classical  thin 
boundary  layer  regimes  to  a  flow  situation  approaching 
free- molecule  flow.  The  results  of  the  blunt  body  in¬ 
vestigations  agree  well  with  continuum  theory  down  to 
the  lowest  test  density,  Knud  sen  number  of  about  one. 

The  results  of  the  sharp  flat  plate  demonstrate  that  weak 
Interaction  theory  is  accurate  through  the  transition  to 
the  strong  Interaction  regime,  establish  limits  on  the 
transition  and  on  the  extent  of  the  strong  interaction 
regime,  and  indicate  that  slip  effects,  as  opposed  to  the 
vorticity  interaction  and  shock  wave  heating  effects, 
govern  the  departures  from  the  strong  interaction  regime. 
(Contractor's  abstract) 
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HYPERSONIC  LOW  DENSITY  STUDIES  OF  BLUNT  AND 
SLENDER  BODIES,  by  R.  J.  Vidal  and  C.  E.  Wlttlllf. 
[1962]  [36]p.  incl.  illus.  dlagrs.  tables,  refs.  (APOSR- 
J1047)  (Sponsored  jointly  by  Aeronautical  Research 
Lab. ;  and  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)952)  Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Internat'l.  Symposium,  Paris  (France)  (June  1962), 

New  York,  Academic  Press,  Suppl.  2,  v.  2:  343-378, 
1963.  (APOSR-5310) 

For  abstract  see  item  no.  732,  Vol.  VI. 
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Cornell  U, ,  Ithaca,  N.  Y. 

X  NOTE  ON  RELIGIOUS  GROUP  DIFFERENCES  IN 
INTERACTION  PROFILES;  A  REPLICATION  STUDY,  by 
B.  Crowther.  [1962]  (6]p.  Incl.  table.  (APOSR-2081) 

(In  cooperation  with  Wisconsin  U. ,  Madison,  AFAPOSR- 
62-161  (AFAPOSR-61-30)  Unclassified 

Also  published  in  Psychol.  Repts. ,  v.  10:  459-464, 

Apr.  1962. 

This  report  presents  a  replication  of  SHmson's  research 
(1960),  which  demonstrated  several  differences  among 
religious  group  members  (a)  in  their  interaction  rates 
as  measured  by  a  revision  of  Bales'  Interaction  Process 
Analysis  and  (b)  in  their  peer  and  self  rankings.  Several 
differences  in  the  procedures  of  the  2  studies  should  be 
noted.  Three  major  religious  groups  were  defined  In 
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the  current  study,  but  only  2  groups  (FrotosUnts  and 
Jews)  were  Urge  enough  for  meaningful  comparisons. 
Stimson  defined  7  different  ethnic- religious  groups  In 
his  study.  In  addition,  information  was  gathered  on 
several  variables  not  mentioned  In  Sttmson's  report. 

While  only  one  of  the  differences  reported  here  achieved 
statistical  significance,  In  general  the  findings  are  In 
accord  with  Sttmson's,  who  found  that  Jews  tended  to 
have  the  highest  rate  of  interaction  and  were  seen  and 
saw  themselves  as  high  in  rankings  of  assertiveness. 

Their  self  perceptions  of  sociability  and  emotionality 
were  not  In  accord  with  peer  assessments;  they  tended 
to  rank  themselves  high  on  sociability  and  low  on  emotion¬ 
ality,  while  others  ranked  them  low  and  high,  respec¬ 
tively.  Catholics  and  Protestants  tended  to  be  low  on 
rate  of  Interaction  and  higher  than  Jews  on  social  ac¬ 
knowledgment.  Catholics  were  high  in  acts  of  self  anal¬ 
ysis.  Protestants  on  the  other  hand,  had  low  interaction 
rates  In  most  of  the  categories.  Stimson  described 
Protestants  as  being  reserved  and  contributing  relatively 
little  to  the  Interaction.  (Contractor's  abstract) 
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Cornell  U.  (Center  for  Radiophysics  and  Space  Research] 
Ithaca,  N.  Y. 

PROPERTIES  OF  BtjTe3  -  SbjTeg  ALLOYS,  by  M.  J. 
Smith,  R  J.  Knight,  and  C.  W.  Spencer.  [1962]  [20]p. 
loci,  dlagrs.  tables,  refs.  (APOSR-2479)  (AF  49(638)- 
480)  AD  295867  Unclassified 

Also  jaubfished  In  Jour,  ^ppl.  Phys. ,  v.  33:  2186-2190, 

The  phase  diagram  for  the  B^Tej-SbjTej  pseudo¬ 
binary  system  is  of  the  solid- solution  type,  where  the 
distribution  coefficient  k  Is  equal  to  unity  at  33 
66.7  mol  %  SbjTcj.  The  c  lattice  parameter  ren-tins 

essentially  constant  across  the  diagram  at  30  iS  S  for 
both  slowly  crystallized  and  quenched  alloys.  For 
quenched  alloys  the  a  lattice  parameter  decrease  s  almost 
Unearly,  from  a  value  of  4. 48A,  for  pure  BIjTeg,  to  a 

value  of  4. 275A,  for  pure  St^  T^  ;  however,  a  significant 

contraction  from  linear  variation  is  found  in  slowly  crys¬ 
tallized  materials.  Eg  diminishes  in  an  essentially 
linear  fashion  from  0. 16  cv,  for  pure  BijTe^,  to  0. 12  ev 
at  24. 2  mol  %  Sb2Te3  in  both  slowly  crystallized  and 
quenched  materials.  Eq  remains  approximately  constant 
from  24.2  to  66.7  mol  %  SbjTe3  for  slowly  crystallized 
materials  but  continues  to  drop  for  quenched  materials. 
(Contractor's  abstract) 
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Cornell  U.  [Center  for  Radiopbysics  and  Space  Research] 
Ithaca,  N.  Y. 

EFFECT  OF  CRYSTALLINE  IMPERFECTIONS  UPON 
THE  ELECTRICAL  PROPERTIES  OF  SEMICONDUCTING 
INTERMETALUC  COMPOUNDS,  by  C.  W.  Spencer. 

Final  rept.  Oct.  IS,  1962,  4p.  IncL  table.  (AF08R- 
4007)  (AF  49(638)480)  AD  289056  Unclassified 


Two  new  experimental  techniques  were  developed  which 
made  it  possible  to  measure  electrical  properties  at 
elevated  temperatures  or  under  high  hydrostatic  pres¬ 
sures.  A  device  which  enables  the  measurement  of  con¬ 
ductivity  of  Hall  constant  at  temperatures  above  600°C 
was  developed.  Pressure  vessels  were  constructed  to 
measure  resistivity  under  hydrostatic  pressures  up  to 
30, 000  atoms  and  temperatures  above  100  "C.  The 
properties  of  BijTe3  were  studied  as  a  function  of  pres¬ 
sure  and  alloy  composition.  For  the  alloy  study,  systems 
of  BijTej-SbjTeg  and  B^Tej-B^e-j  were  chosen  so 

that  systematic  substitution  at  different  layers  of  the 
BijTej  structure  was  obtained.  The  properties  observed 
show  strong  correlation  wttn  the  anisotropic  layer  struc¬ 
ture  of  this  system.  (Contractor's  abstract) 


Cornell  U.  Center  for  Radlophyslcs  and  Space  Research, 
Ithaca,  N.  Y. 

HYDROGEN  NEAR  THE  MOON,  by  R  J.  Gould.  Apr. 
1962,  6p.  (Rept.  no.  CRSR114)  (AP08R-256?)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  49(638)915]  and  National  Aeronautics  and 
Space  Administration)  AD  276448  Unclassified 

Relative  to  the  detection  of  hydrogen  in  the  temporary 
atmosphere  of  the  moon.  It  is  important  to  know  whether 
the  re- evaporated  gas  will  be  in  molecular  or  atomic 
form.  The  most  favorable  case  for  molecule  formation, 
namely,  that  in  which  the  hydrogen  atoms  diffuse  ran¬ 
domly  Is  considered.  The  other  possibility  Is  that  the 
incoming  protons  produce  a  crack  and  diffuse  back  out 
along  this  crack.’  It  Is  concluded  that  molecule  formation 
would  be  a  minor  process  and  the  majority  of  outgoing 
hydrogen  would  leave  the  surface  at  thermal  velocity  and 
In  atomic  form. 
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Cornel'  U.  Center  for  Radlophyslcs  and  Space  Research, 
Ithaca,  N.  Y., 

THEORETICAL  RESEARCH  IN  ASTROPHYSICS,  by  T. 
Gold.  Final  rept.  June  1,  1960-Mar.  31,  1962. 

Apr.  30,  1962,  5p.  (Rept.  no.  CRSR118)  (APOSR- 
2589)  (AF  49(638)915)  Unclassified 

The  work  accomplished  during  the  contract  period 
covered  by  this  report  is  briefly  described  and  publica¬ 
tions  resulting  from  the  studies,  covering  various 
phases  of  astrophysics,  are  cited.  The  topics  discussed 
include;  (1)  the  abundance  of  molecular  hydrogen  in  the 
galaxy;  (2)  the  hydrogen  atmosphere  of  the  moon;  (3)  the 
interaction  of  a  tenuous  plasma  with  an  antenna;  (4)  in¬ 
frared  astronomy;  (5)  plasma  and  magnetic  fields  in  the 
solar  system;  (6)  magnetic  effects  of  geo  magnetically 
trapped  particles;  (7)  general  relativity,  and  (8)  dynamics 
of  grains. 
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Cornell  U,  Center  for  Radiophyatcs  and  Space  Research, 
Ithaca,  N.  Y. 

DUST,  RADIATION  PRESSURE  AND  STAR  FORMATION, 
by  M.  Harwit.  May  1962,  24p.  Incl.  refs,  (Rept.  no. 
CRSR  119)  (AFOSR-2590)  (AF  49(638)915)  AD  276449 

Unclassified 

Also  published  In  Astrophvs.  Jour.,  v.  136:832-843, 

Nov.  19 

Spitzer  (Astrophys.  Jour. ,  v.  94:  232,  1941)  lias  shown 
that  radiation  can  produce  inverse  square  law  attractive 
forces  between  absorbing  interstellar  grains.  Whipple 
(Astrophys.  Jour.,  v.  104:  1,  1946)  and Savedoff  (Gas 
Dynamics  of  Cosmic  Clouds,  North  Holland  Publ.  Co. , 
Amsterdam,  p.  218,  1955)  examined  whether  these 
forces  could  cause  dust  to  f  "v  through  ambient  gas  and 
form  dense  clouds  from  which  stars  would  fortr. 

Savedoff  concluded  that  appreciable  concentration  of  dust 
was  not  to  be  expected  and  that  radiative  effects  would 
be  small  partly  because  grains  have  a  high  albedo.  The 
problem  is  here  reexamined  by  considering  (1)  that  insta¬ 
bility  analogous  to  gravitational  instability  can  be  pro¬ 
duced  by  radiation  and  (2)  that  in  the  neighborhood  of  hot 
stars,  grains  are  subjected  to  high  intensity,  near  ultra¬ 
violet  irradiation  for  which  the  albedo  probably  is  low. 

On  this  assumption  the  minimum  mass  of  a  cloud  that  be¬ 
comes  unstable  at  the  center  of  an  0  association  can  be 
estimated.  It  is  suggested  that  0  clusters  are  formed  in 
this  manner.  The  process  is  of  comparable  efficiency  to 
Oort's  (ibid,  p.  147)  suggested  compression  by  Ml  regions 
and,  moreover,  does  cot  entail  partial  destruction  of  the 
cloud  through  ultraviolet  Ionization.  8pttzer's  radiative 
attraction  does  not  appear  to  play  a  role  with  the  free 
radical  grains  described  by  Platt  (Astrophys.  Jour . , 
v.  123:  486,  1956),  since  these  grains  effectively  Scatter 
but  do  not  absorb  radiation.  They  may,  however,  be 
Subject  to  scattering  pressures.  A  laboratory  experiment 
to  detect  the  radiative  instability  is  proposed.  It  Is 
shown  that,  near  hot  stars,  radiation  pressures  can  ac¬ 
celerate  clouds  to  speeds  comparable  to  the  velocity  of 
interstellar  clouds  and  members  of  stellar  association. 
Radiation  pressures  could  also  account  for  outflows  of 
gas  from  galactic  nuclei.  (Contractor's  abstract) 
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Cornell  C.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y. 

PLASMA  SHEATHS  AND  THEIR  EFFECTS  ON 
ANTENNAS,  by  S.  J.  Peale.  Mav  1962,  63p.  incl. 
diagrs.  r  rs.  (Rept.  no.  CRSR  116)  (APOSR-2960) 

(AF  49(638)915)  AD  278683  Unclassified 

It  is  shown  that  the  lack  of  conservation  of  particles 
does  not  allow  the  establishment  of  Maxwell  density  dis¬ 
tribution  for  either  electrons  or  ions  in  a  plasma  sheath. 
However,  it  is  seen  that  even  in  this  steady  state  case 
the  electrons  assume  a  distribution  that  is  almost 
Maxwellian.  Thus,  in  situations  where  a  finite  body  is 
moving  at  a  velocity  comparable  to  ion  thermal  velocities, 
the  ion  density  will  be  approximately  constant  and  equal 
to  that  in  the  undisturbed  plasma,  while  the  electrons 


can  be  afj  oxU-iated  by  a  Maxwell  density  distribution 
with  only  a  small  error.  (Contractor's  abstract) 
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Cornell  U.  (Center  for  Radiophysics  and  Space  Research] 
tthaca,  N.  Y. 

MAGNETIC  EFFECTS  OF  GEOMAGNETICALLY 
TRAPPED  PARTICLES,  by  M.  L.  Dwarkin.  May  1962, 
41p.  Incl.  diagrs.  tables,  refs.  (Rept.  no.  CRSR  117) 
(AFOSR-3003)  (AF  49(638)915  AD  278650 

Unclassified 

Analysis  and  calculations  of  the  fields  at  the  surface  of 
the  earth  due  to  narrow  belts  of  trapped  particles  pro¬ 
vide  a  basis  for  discussing  some  magnetic  effects  of 
geo  magnetically  trapped  particles.  The  assumption  that 
the  particles  are  trapped  in  a  centered  dipole  Held 
guarantees  the  symmetry  of  magnetic  sources  about  the 
geomagnetic  equatorial  plane  as  well  as  about  the  geo¬ 
magnetic  axis,  and  therefore  the  same  symmetries  ob¬ 
tain  for  the  magnetic  field  at  the  surface  of  the  earth  due 
to  the  motion  of  the  particles.  Hence,  only  the  field 
along  an  arbitrary  meridian  in  one  hemisphere  Is  con¬ 
sidered.  The  symmetries  of  the  magnetic  source  ire 
exactly  those  of  sets  of  coaxial  Helmholtz  coils.  (Cl  ,v 
tractor'g  abstract) 


,42 

Cornell  U.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y 

ARECIBO  IONOSPHERIC  OBSERVATORY,  bj  W.  E. 
Gordon,  L.  M.  LaLonde,  and  T.  E.  Talpey.  Sianm-'r- 
technical  ept.  no.  1,  June  3 1,  1962,  15p.  Incl.  dlagr. 
(Research  rept.  no.  RS  41)  (AFOSR-387?)  (AF49- 
(638)1156)  AD  291652  Unclassified 

The  objectives  of  the  project  are  as  fo'lows:  (1)  to  meas¬ 
ure  certain  parameters  of  the  Ionosphere  (total  reed  ved 
intensity,  frequency  spectrum  of  the  main  signal  compo¬ 
nent,  detect  and  measure  the  plasma  lines,  detect  ai*d 
measure  the  "hybrid  resonance"  lines,  and  at  lower 
heights  measure  the  distribution  of  total  intensifies  of 
the  signal  from  a  single  pulse);  (2)  study  and  measure 
certain  parameters  of  lunar,  planetary,  and  solar  echoes; 
(3)  survey  radio  sources,  radio  emissions  and  flare  star 
radiation  at  430  mc/scc;  (4)  make  measurements  at  20 
and  1420  mc/sec;  (5)  conduct  tei  ts  on  and  use  a  large 
vertical  horn  antenna;  and  (6)  in.  tail  a  high-powered 
tra  v-  ..tier  for  Ionospheric  scattet  observations. 
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Cornell  U.  Center  for  Radtophyelcs  and  Space  Research, 
Ithaca,  N.  Y. 

ARECIBO  IONOSPHERIC  OBSERVATORY,  by  W.  E. 
Gordon,  L.  M.  LaLonde  and  others.  Summary  technical 
rept.  no.  2,  Dec.  31,  1962,  36p.  incl.  Ulus,  diagrs. 
(Research  rept.  no.  HS  44)  (AF  49(838)1156) 

AD  297354  Unclassified 
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A  summary  of  the  research  conducted  to  date  is  pre¬ 
sented.  Research  at  the  Areclbo  site  has  centered  on 
tests  with  the  born  antenna,  radar  observations  of  the 
moon,  and  the  development  of  a  40  me, 'sec  radar.  Ex¬ 
periments  concerning  a  model  ionosphere  for  density 
'  id  Faraday  rotation  measurements  arc  being  conducted 
•n  Ithaca,  as  are  a  vide  variety  of  plasma  physics 
studies.  The  reflection  of  radio  waves  from  the  sun  and 
lunar  echoes  are  also  being  studied. 
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Cornell  U.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y. 

DENSE TY  FLUCTUATIONS  IN  A  NONEQUI  LIBRIUM 
PLASMA,  by  E.  E.  Salpeter.  [1962]  (13]p.  Incl.  refs. 
(AF  48(638)1156)  Unclassified 

Published  In  Jour.  Geophys.  Research,  v.  68:  1321- 
1333,  Mar.  1,  1863. 

A  dilute  ionised  gas  ts  considered,  for  which  electron- 
ion  collisions  can  be  neglected  and  which  deviates  from 
thermal  equilibrium  by  having  an  Ion  temperature  T{ 
different  from  the  electron  temperature  Te.  These  con¬ 
ditions  apply  to  the  Ionosphere  In  the  F  layer  and  above. 
Methods  are  reviewed  for  treating  statistical  mechanics 
at  thermal  equilibrium  and  the  Boltzmann  equation  for 
geneial  problems.  The  electron- electron,  electron- 
ion,  and  Ion- ion  pair  correlation  functions  are  derived  for 
general  T^/Ti  and  an  arbitrary  time- Independent  mag¬ 
netic  field.  The  total  cross  sectior  for  scattering  of  an 
electromagnetic  wave  from  such  a  gas  Is  derived  for 
general  Te/T<.  The  results  are  shown  to  agree  with  the 

integral  of  the  theoretical  frequency  spectrum  derived 
previously  by  a  number  of  authors.  For  long  wavelength 
and  Tj/Te  «1  the  cross  section  Is  proportional  to  Tj/Te. 
The  sources  o'  error  for  an  Incorrect  result  stated  by 
Renau  are  explained.  (Contractor's  abstract) 
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Cornell  U.  [Center  f0r  Radiophysics  und  Space  Research] 
Ithaca,  N.  Y. 

COSMIC  RAYS  AND  THE  INTERPLANETARY  MEDIUM, 
by  T.  Gold.  [1C62]  [3 jp.  tncl.  dlagrs.  (AFOSR-3824) 
(AF  AFOSR-62-191)  Unclassified 

Also  published  in  Astronautics,  v.  7:  43-45,  Aug.  1E62. 

A  discussion  of  the  gas  masses  tn  interplanetary  space, 
of  cosmtc  rays,  and  of  hazards  to  manned  space  flights 
from  solar  flares  is  presented. 
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Cornell  U.  Center  for  Radiophysics  and  Space  Research, 
Ithaca,  N.  Y. 

EXPECTED  NEAR  INFRARED  RADIATION'  FROM 
INTERSTELLAR  MOLECULAR  HYDROGEN,  by  R.  J. 


Gould  and  M.  Harartt.  Aug.  31,  1862  [4]p.  incl.  table, 
refs.  (AFOSR-J370)  (AF  AFOSR-62-191) 

AD  403582  Unclassified 

Alto  published  Ir.  Aetrophys.  Jour. .  v.  137:  694-687. 

Fsnsrras- 

Stellar  radiation  excites  hydrogen  molecules  Into  ex¬ 
cited  electronic  states.  These  molecules  then  revert 
to  the  ground  electronic  state  and  can  be  left  In  an  ex¬ 
cited  vibrational  state.  Radiation  emitted  In  the  transi¬ 
tion  from  these  excited  states  down  to  the  ground  vibra¬ 
tional  state  produces  lines  at  2. 1  %i  and  2. 22u  which  are 
observable  through  the  earth's  atmosphere.  A  calculation 
of  the  expected  flux  received  at  the  earth’s  surface  tn 
these  lines  suggests  that  conventional  infrared  detectors 
should  be  capable  of  detecting  such  radiation  from  bright 
emission  nebulae,  thus  enabling  the  Hg  density  tn  these 
regions  to  be  determined. 
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Cornell  U.  Certer  for  Radiophystcs  and  Space  Research, 
Ithaca,  N.  Y. 

ORIGINS  OF  THE  ZODIACAL  DUST  CLOUD,  by  M. 
HarwtL  [1962]  [10>?-  Incl.  diagr.  refs.  (AF06R-J716) 
(AF  AFOSR-62-191)  AD  414129  Unclassified 

Also  published  In  .iour.  Geophys.  Research,  v.  68: 

21 71-2180,  Apr.  15,  1963. 

The  total  Intensity  of  light  scattered  by  interplanetary 
dust  eas  us  tally  been  directly  related  to  the  dust  mass 
lost  because  of  the  Poynting-  Robertson  effect.  The 
scattered  light  Intensity  thus  would  appear  to  define  a 
dust  supply  rate  that  must  be  maintained  If  the  dust 
Intensity  is  to  remain  constant  This  work  suggests  that 
comets  apparently  cannot  supply  this  quantity  of  dust  to 
the  cloud,  because  radiative  pressures  prevent  most  of 
the  comet  debris  and  its  secondary  collision  fragments 
from  entering  closed  orbits  about  the  sun.  More  ob¬ 
servations  on  the  actual  emission  if‘>i  of  very- short- 
period  comets  may  be  needed  before  this  can  be  con¬ 
clusively  established.  It  ts  shown  that  asterotdal  col¬ 
lisions  can  provide  sufficient  debris,  but  the  Injectir- 
rate  ts  extremely  variable  because  most  of  the  debrio 
must  be  produced  tn  very  rare  collisions  between  the 
largest  asteroids.  It  is  concluded  (hat  no  current  theory 
is  capable  of  accounting  for  a  steady  cloud.  A  possible 
solution  might  be  found  In  processes  that  would  counter 
in  Poynting- Robertson  drag  and  permit  grains  to  be  long 
lived.  The  present  comet  dust  stgiply  rate  might  then  be 
adequate  to  account  for  a  stationary  cloud.  An  alternative 
Is  a  highly  variable  cloud,  with  dust  produced  tn  aster- 
oldal  collisions.  The  present  epoch  would  then  have  to 
be  one  of  unusually  high  dust  density.  (Contractor's 
abstract) 
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Cornell  U.  Dept,  of  Biochemistry,  Ithaca  N.  Y. 

FERMENTATION,  by  M.  Gibbs.  [1962]  [7]p.  Incl.  table, 
refs.  (APOSR-345)  (AF  49(638)798)  Unclassified 
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Also  published  In  Physiology  and  Blochemtstry  of 
Algae,  ed.  by  R.  A.  Lewin,  New  Ycrk,  Academic  Press, 
1962,  p.  91-97. 

For  abstract  see  Item  no.  759,  Vol.  VI. 


Cornell  0.  (Dept,  of  Biochemistry]  Ithaca,  N.  Y. 

THE  BIOSYNTHESIS  OF  CAFFEINE  IN  THF  COFFEE 
PLANT,  by  L.  Anderson  and  M.  Gibbs.  [1962]  [4jp. 

Incl.  table,  refs.  (AFOSR-2208)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)798,  Atomic  Energy  Commission,  and  National 
Science  Foundation)  Unclassified 

Also  published  In  Jour.  Biol,  Chem. ,  v.  237:  1941- 
19??,  June  1962. 

It  was  concluded  that  the  xanthine  base  of  caffeine  Is 
synthesized  from  the  same  precursors  as  are  purines 
in  all  of  the  other  systems  which  have  been  studied.  The 
xanthine  Is  converted  to  7  for  3)-methylxanthine  and,  in 
turn,  to  theobromine  and  caffeine.  The  5- carbon  atom 
of  glycine,  formaldehyde,  formate,  methanol,  and  the 
methyl  carbon  atom  of  methionine  are  active  precursors 
of  the  N-l,  N-3,  or  both  methyl  carbon  atoms  of  caffeine. 
The  primJiry  effect  of  light  Is  an  enhancement  of  purine 
ring  formation.  The  methyl  carbon  atom  of  methionine 
is  not  a  precursor  of  the  tireldo  carbons  of  caffeine. 
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Cornell  U.  Dept,  of  Biochemistry,  Ithaca,  N.  Y.- 

FERMENTATION,  by  M.  Gtbbs.  [1962]  [7]p.  incl. 
table,  refs.  (APOSR-J198)  (AF  49(638)796)  AD  490181 

Unclassified 

Also  published  in  Physiology  and  Biochemistry  of  Algae, 
ed.  by  R.  A.  Lewin.  New  York,  Academic  Press,  1962, 
p.  91-97. 

A  synopsis  of  recent  literature  In  algae  fermentation  is 
given.  The  main  concern  Is  with  rate  of  fermentation, 
end-products  of  fermentation,  fermentation  Inhibitors, 
pathway  of  fermentation  and  anaerobic  growth. 
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Cornell  U.  Dept,  of  Biochemistry,  Ithaca,  N.  Y. 

RESPIRATION,  by  M.  Gibbs.  [1962]  [30]p.  incl.  table, 
refs.  (AFOSR- J199'  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  A  F  49(638)798  and 
National  Science  Foundation)  AD  400180 

Unclassified 

Also  Published  in  Physiology  and  Biochemistry  of  Algae, 
e£_By"R.  A.  Lewin.  New  York,  Academic  Press,  1962, 
P.  61-90. 

An  assembly  and  assessment  of  the  voluminous  and  wide¬ 
spread  publications  concerned  with  the  basic  metabolism 


process  of  general  algae  physiology  as  related  to  the 
major  topics  of  respiration  Is  presented.  The  major 
sections  of  respiration  discussed  are:  (1)  rate  of  respi¬ 
ration,  (2)  respiratory  quotient,  (3)  respiratory  path¬ 
ways,  and  (4)  special  aspects  of  algae  reparation. 


Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

[INELASTIC  MOLECULAR  COLLI  SONS]  by  B.  Wldom. 
Interim  final  rept.  July  2,  19C2,  2p.  (AFOSR-2939) 

(AF  18(603)111)  AD  286410  Unclassified 

The  project  was  Initiated  to  develop  theories  of  Inelastic 
molecular  collisions  In  gases.  Two  different  kinds  of 
questions  arose:  (1)  what  are  the  cross-sections  and 
transition  probabilities  for  the  Individual  vibrational 
and  rotational  excitations  which  occur  and  (2)  how  are 
the  relaxation  times  and  reaction  rates  related  to  the 
transition  probabilities? 
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Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

MAGNETIC  RESONANCE  STUDIES  OF  LITHIUM 
VANADIUM  BRONZE,  by  J.  Gendell,  R.  M.  Cotts,  and 
M.  J.  Slenko.  Jan.  16,  1962.  27p.  incl.  dlagrs.  tables, 
refs.  (AFOSR- 1959)  (AF  49(638)191)  AD  275086 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  220-225, 
July  15,  1961 

The  nuclear  magnetic  resonance  of  Ll'  in  Lt^VjOj 
shows  no  Knight  shift,  but  there  ts  a  small  diamagnetic 
shift  relative  to  L1C1  solution,  amounting  to  0. 0023  and 
0. 0058$  at  296°  and  77  ‘K,  respectively.  The  spin- 
lattice  relaxation  time  Tj  as  measured  by  pulse  experi¬ 
ments.  decreases  from  0. 16  sec  at  296°K  to  a  minimum 
of  0.060  sec  at  163 'K  and  then  rises  to  0. 13  sec  at  77°K- 
The  f re e-lnduction  decay  half- width  decreases  from  850 
usee  at  2S6“'K  to  100  u sec  at  77'K.  The  minimum  in  Tj 
is  attributed  to  back- and- forth  motion  of  the  lithium  ions 
within  but  normal  to  the  axis  of  channels  in  the  oxygen 
framework;  the  line  narrowing,  to  diffusion  along  the 
channel  from  1  unit  cell  tc  in  adjacent  ope.  EPR  studies 
give  Lorentzian- shaped  lines,  centered  at  g  *  1.96,  of 
Intensity  proportional  to  1/T.  Results  are  consistent 
with  a  model  in  which  lithium  atoms  in  a  best  VjC>5 
structure  are  completely  ionized  to  give  Ll*  Ions  and 
electrons  which  are  almost,  but  not  completely,  localized 

as  V4*  centers.  (Contractor’s  abstract) 
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Cornell  V.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

RESEARCH  ON  NEW  SOLID  STATE  DEFECT  STRUC¬ 
TURES  BASED  ON  WO3  AND  ON  Vjps,  by  M.  J.  Slenko. 
Final  rept.  Sept.  30,  1962,  12p.  (AFOSR-3911)  (AF  49- 
(638)191)  AD  407150;  AD  414435  Unclassified 
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The  protect  ms  initiated  to  follow  up  the  discovery  that 
in  the  tungsten  bronze  series  (MsWOj,  Oxl,  W  -  uni¬ 
valent  metal;  the  capper  tungsten  br oases  (U  »=  Cu)  be¬ 
haved  as  semiconductors  whereas  the  alkali  tungsten 
bronzes  were  metallic.  An  excitation  energy  which 
might  be  a  function  of  the  ionization  potential  of  M  tc 
suggested  along  with  the  possibility  that  with  appropriate 
choice  of  M  in  WO3  one  might  develop  a  series  of  mate¬ 
rials,  based  on  the  same  boat  matrix  which  would  repre¬ 
sent  a  continuous  gradation  in  properties  from  insulating 
to  metallic.  The  problem  dissolved  Into  one  of  an 
attempt  to  define  the  current  carriers  in  Cu^WOj,  their 
concentration,  and  their  mobility  ao  a  function  of  tempera¬ 
ture. 
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Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

ELECTRICAL  AND  MAGNETIC  PROPERTIES  OF 
POTAS9UM  TUNGSTEN  BRONZE  AND  RUBIDIUM 
TUNGSTEN  BRONZE,  by  M.  J.  Senao  and  S.  M. 
Morehouse.  Sept  1362  [20jp.  Incl.  dlagrs.  tables,  refs. 
(ABOSH-5003)  (AF  43(638)191)  AD  408532 

Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  2:  485-489,  June 

T5BT - 

Single  crystal  conductivities  have  been  measured  for 
Kq  ^WOj  and  Hb0  32W03  In  the  range  150°  to  370*K. 

Carrier  mobilities,  which  are  somewhat  higher  than  in 
the  Li  and  Ka  tungsten  bronzes,  closely  follow  a 
T  slnh*(  9/2T)  dependence.  Calculations  on  the  basis  of 
the  theory  of  Howarth  mid  Scndheimer  strongly  support 
the  assumption  that  the  thermal  part  of  the  carrier  mo¬ 
bility  In  the  tungsten  bronzes  Is  primarily  determined  by 
polar  scattering  from  optical  mode  lattice  vibrations. 
Magnetic  susceptibilities  also  have  been  measured  at 
room  temperature  for  Rbp  26w°3  *0. 23-0. 45wo3- 

Be suits  are  as  predicted  by  the  Paull-Pelerls  theory  fur 
quasi- free  electrons.  (Contractor's  abstract) 
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Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

SOME  SOLID-STATE  STUDIES  OF  TUNGSTEN  TRI- 
OXIDE  AND  THEIR  SIGNIFICANCE  TO  TUNGSTEN 
BRONZE  THEORY,  by  B.  L.  Crowde.  and  M.  J.  Senko. 
[1962]  [8}p.  Incl.  dlagrs.  tables,  refs.  (APOSR-JU03) 
(AF  49(6,„,191)  AD  420623  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. ,  v,  38:  1576- 

1583;  Apr.  i;-W63. 

The  Hall  voltage,  resistivity,  and  thermoelectric  power 
have  been  measured  on  single  crystals  of  tungstic  oxide 
(v  phase,  10'  to  330  °C).  The  electrical  transport  proper¬ 
ties  can  be  explained  quantitatively  on  the  basis  of  a 
shallow  donor  model  (Ep  =0.04  ev)  In  which  carrier 
mobility  Is  limited  primarily  by  polar  scattering  from 
optical  mode  lattice  vibrations.  The  In'eracticn  between 
electron  and  phonon  is  described  by  the  perturbation 
theory  of  Howarth  and  Sondbetmer  (replacing  the  effective 


mass  by  the  polaron  mass)  or  by  the  Intermediate 
coupling  theory  of  Lee,  Low,  and  Pines.  The  model 
has  been  extended  successfully  to  calculate  the  thermal 
and  composition  dependences  of  restetirity  and  Seebeck 
coefficient  for  the  cubic  sodium  tungsten  bronzes. 
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Cornell  U.  Dept  of  Chemistry,  Ithaca,  N.  Y. 

ELECTH0N  SPIN  RESONANCE  STUDY  OF  PARTIALLY 
REDUCED  VANADIUM  PENTOXIDE,  by  J.  L.  Ragle. 
[1962]  f5Ji.  incl.  dlagrs.  table,  refs.  (APOSR-J1556) 
(AF  49(638)191)  AD  427402  Unclassified 

Also  published  In  Jour.  Chem.  Phys. .  v.  38:  2020- 
2024,  Apr.'  15,  1983. 

For  abstract  see  Item  no.  758,  Vol.  VT. 
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Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

ELECTRON-SPIN  RESONANCE  STUDY  OF  PARTIALLY 
REDUCED  VANADIUM  PENTCKIDE,  by  J.  L.  Ragle. 

Sept.  7,  1962,  21p.  incl.  dlagrs.  refs.  (AF  49(638)191) 
AD  406288  Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  38:  2020-2024, 

Apr.  1571563.  (APOSR- J1556:  AD  427402) 

Single  crystals  of  partially  reduced  vanadium  pentoxide 
have  been  prepared  in  the  form  CUjVjOj  with  Of  tc 
0.040,  and  2  distinct  types  of  paramagnetic  species  have 
been  observed  by  ESR  techniques.  Neither  of  these 
species  is  associated  with  copper  (U).  For  0  .f  x  50. 0058, 
the  dominant  species  is  1  In  which  the  electron  is  local¬ 
ized,  the  hyperfine  structure  indicating  interaction  with 
2  equivalent  vanadium  nuclei.  This  center  is  apparently 
identical  to  that  observable  in  ordinary  laboratory  reagent 
grades  of  vanadium  pentoxide.  In  addition,  for  0. 0078  ■< 
x,  the  spectra  show  a  superimposed  single  nar  row  line 
of  total  width  10-20  G.  The  z  tensor  of  this  species 
show  that  It  ts  still  primarily  associated  with  the  vanadi¬ 
um  sites,  but  the  lack  of  hyperfine  structure  Indicates  r. 
considerable  mobility.  The  latter  species  Is  not  ob¬ 
served  In  pure  vanadium  pentoxide  but  is  very  similar 
to  the  mobile  species  observed  in  vanadium  bronzes. 
(Contractor's  abstract) 
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Cornell  U.  [Dept,  of  Chemistry]  Ithaca.  N.  Y. 

SPECIES  IN  CONCENTRATED  AQUEOUS  SOLUTIONS, 
by  R.  A.  Plane.  Final  rept.  Aug.  23,  1662,  5p. 
(AFOSR-3472)  (AF  49(638)279)  AD  284898! 

Unclassified 

A  discussion  is  presented  of  data  obtained  from  Raman 
spectroscopy,  and  a  range  of  topics  important  lor  the 
characterization  of  the  molecular  species  present  in  con¬ 
centrated  aqueous  solutions  including  complex  ions,  hy¬ 
drated  tons,  and  low  molecular  weight  inorganic  polymers 
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Cornell  0.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

A  RAMAN  STUDY  OF  GALLIUM  BROMIDE  SOLUTIONS, 
bv  J.  Nixon  and  R.  A.  Plane.  [19821  [4  ip.  Incl.  dlagrs. 
table*,  ref*.  (AFOSR- 64-1402)  (AF  49(638)279) 

AD  444453  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84: 
4445^448,  Dec.  5.  1962. 

Raman  spectral  intensity  measurements  were  made  for 
gallium  bromide  solutions  which  contained  various  ratios 
of  these  2  ions.  The  only  spectrum  evident  was  that  of 
the  tetrahedral  GaBr  '  tons.  The  frequencies,  depolariz¬ 
ation  ratios  and  intensities  relative  to  i'j  of  this  species 
were  found.  From  Raman  intensities,  the  concentration 
of  GaBr4~  in  a  variety  of  solutions  a;  temperatures  up  to 
95 "  was  found  and  used  to  evaluate  the  thermodynamics 
parameters  for  its  formation  in  composition.  The 
enthalpy  and  entropy  values  were  found  to  be  independent 
of  temperature  but  varied  somewhat  with  solution  compo¬ 
sition.  At  an  ionic  strength  of  10M,  the  enthalpy  of  forma¬ 
tion  was  found  to  be  +9. 5  keal/mol  and  the  entropy  12.5 
cal  mol- degree.  Because  of  partial  cancellation  of  the 
ionic  strength,  changes  of  entropy  and  enthalpy  the 
association  equilibrium  quotient  was  reasonably  constant. 
At  25°,  the  average  value  for  the  log  of  the  association 
quotient  was  determined  to  be -4.3.  Finally,  the  entropy 
of  hydration  of  GaBr.-  was  evaluated  as  -63  cal  nol- 
degree.  (Contractors  abstract,  modified) 


Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

RAMAN  SPECTRA  OF  AQUEOUS  SOLUTIONS  OF 
INDIUM  SULFATE,  NITRATE,  AND  PERCHLORATE,  by 
R.  E.  Hester,  R.  A.  Plane,  and  G.  E.  Walrafen.  Aug. 
1962,  2p.  incl.  tables,  refs.  (APOSR-64-1403) 

(AF  49(638)279)  AD  444954  Unclassified 

Also  published  in  Jour.  Chem.  Phys. .  v.  38  :  249-250, 
Jan.  1,  1963., 

For  a  series  of  metal-ion  sulfate  solutions  investigated, 
only  In3*  showed  Raman  spectral  evidence  of  association 
with  SO4'.  The  evidence  consisted  of  the  appearance  in 
indium  sulfate  solutions  of  4  new  polarized  lines  in  the 
Raman  spectrum.  Raman  intensity  data,  particularly 
in  mixed  Indium  sulfate-indium  perchlorate  solutions, 
verified  the  new  species  as  an  imfium- sulfate  complex; 
however,  these  data  did  not  permit  a  decision  between 
the  presence  of  InSO^*,  InfSO^j”,  or  a  mixture  of  the 
two.  The  fact  that  the  255  cm’*  line  was  found  to  be 
highly  polarized  suggested  that  a  linear  species 

might  be  of  major  importance.  Finally,  all  tndium  solu¬ 
tions,  even  those  with  CK)^- as  the  only  anion,  showed 
a  broad  polarized  band  near  400  cm*1  which  probably 

•3  A 

resulted  from  hydrated  In  . 


Cornell  U.  (Dept,  of  Chemistry]  Ithaca,  N.  Y. 

ANALYTICAL  APPLICATIONS  OF  FLAMF  SPECTROS¬ 
COPY,  byW.  D.  Cooke.  Final  rept.  [.  S62]  3p. 
(AFOSR-4307)  (A F  49(638)484)  Unclassified 

For  the  first  time  atomic  emission  intensities  oi  spec¬ 
tral  lines  have  been  predicted  from  flam*  '  wee*  A 
quantitative  explanation  of  the  role  of  organic  solvents 
tn  the  enhancement  of  atomic  emission  is  offeree  Re¬ 
search  was  also  undertaken  to  investigate  cheml-  excita¬ 
tion  processes  in  flames.  It  was  shown  that  tin  atoms 
are  net  In  thermal  equilibrium  in  a  flame  and  that  this 
fact  is  the  cause  of  the  abnormally  high  line  intensities. 


Cornell  U.  [Dept,  of  Chemistry]  Ithaca,  N.  Y. 

EXCITATION  PROCESSES  IN  FLAME  SPECTROMETRY, 
by  J.  H.  Gibson,  W.  E.  L.  Grossman,  and  W.  D.  Cooke. 
[1962]  [12]p.  incl.  diagj-s.  refs.  (AF08R-J584)  (AF49- 
(638)484)  AD  415210  Unclassified 

Also  published  in  Anal.  Chem.,  v.  35:  266-267,  Mar. 


Experimental  procedures  have  been  devised  through 
which  It  Is  possible  to  understand  quantitatively  some  of 
the  fundamental  processes  of  flame  spectrometry.  The 
effect  of  various  parameters  Involved  In  the  enhancement 
of  emission  by  organic  solvents  can  be  evaluated  quantita¬ 
tively.  In  the  case  of  sodium  and  calcium,  the  enhance¬ 
ment  is  caused  partially  by  more  rapid  evaporation  of 
solvent  and  partially  by  an  increase  in  flame  tempera¬ 
ture.  In  the  case  of  tin,  a  further  contribution  of  chemi¬ 
luminescence  Is  noted.  By  flume  temperature  measure¬ 
ments,  population  distributions  and  ground  state  concen¬ 
trations,  it  is  possible  to  predict  flame  emtastvlty  to  a 
few  per  cent.  The  rate  at  solvent  evaporation,  oxide  for¬ 
mation,  and  flame  dilution  effects  are  discussed  In  rela¬ 
tion  to  thetr  effect  on  emission.  Some  possible  mecha¬ 
nisms  for  the  excitation  of  tin  by  collisions  with  free 
radicals  are  discussed.  (Contractor’s  abstract) 


Cornell  U.  Dept,  of  C.iemtstry,  Ithaca,  N.  Y. 

EVIDENCE  FOR  THE  FORMATION  OF  BIPHENYL  BY 
INTRAMOLECULAR  DIMERIZATION  IN  THE  ELECTRO- 
OXIDATION  OF  TETRAPHENYLBORATE  ION,  by  D.  H. 
Geske.  [1962]  [ljp.  tncL  diagr.  (AFOSR-2526) 
(AFAPOSR-  61-18)  Unclassified 

Also  published  in  Jour.  Pbys.  Chem. ,  v.  66:  1743- 

iMC  SepT'iKJ. 

The  electroCxidatioa  of  tetraphenylbormte  ion  at  a 
platinum  electrode  tn  acetonitrile  has  previously  been 
reported  (Jour.  Phys.  Chem.,  v.  63:  1062-1070,  July 
1959).  Further  work  has  now  been  done  which  suggests 
that  the  2  phenyl  radicals  tn  the  transition  s*ate  of  oxi¬ 
dized  tetraphenytborate  undergo  Intramolecular  dimer¬ 
ization.  Acetonitrile  solution  mixtures  of  tetramethyl- 
ammonium  perdeuteriote trap henylbo rate, 
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(CHj)^_N+B(CgD,)^_,  and  ordinary  tetramethylammoniiim 

tetraphenylborxte  were  electrolyzed.  Maas  qiectral 
examination  of  the  biphenyl  compounds  produced  showed 
that  only  (CgH^g  and  (CqD5)j  were  formed,  a  result  con¬ 
sistent  with  the  intramolecular  dimerization  mechanism. 

U  ssems  entirely  reasonable  to  reject  the  suggestion  that 
there  are  certain  electrode  sites  on  which  the  perdeuterto- 
tstraphenylborate  ion  oxidation  occurs  and  other  sites  on 
which  ordinary  tetrapbenylborate  Ion  oxidizes.  The  evi¬ 
dence  points  unequivocally  to  the  Intramolecular  dimeriza¬ 
tion  mechanism  as  the  correct  one. 
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Cornell  U.  [Dept,  of  Chemistry]  Ithaca,  N. 

carncAL  opalescence  or  binary  liquid  uix- 

TORES:  METHANOL- CYCLOHEXANE;  ANILINE- 
CYCIO HEXANE,  by  P.  Debye,  B.  Chu,  and  H.  Kaufmann. 
(1962]  [4]p.  ted.  tables,  refs.  (AFOSR-3791) 

(AF  AFOSR-62-12)  Unclassified 

Also  published  in  Jour..  Chem.  Phys. ,  v.  36:  3378-3381, 
June  15,  1962. 

For  some  liquid  mixtures,  anomalies  In  the  coexistence 
curve  have  been  observed.  Experiments  are  reported  on 
the  angular  dissymmetry  cf  visible  light  as  well  as  on 
the  tempe ratine  dependence  of  the  zero- angle  scattering 
for  7  liquid  mixtures.  The  mixture  methanol- cyclo¬ 
hexane  behaves  normally,  the  other,  aniline- cyclohexane, 
shows  anomalies.  (Contractor's  abstract) 
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Cornell  U.  Dept,  of  Chemistry,  lihacn,  N.  Y. 

MOLECULAR  CONFIGURATION  OF  POLYSTYRENE 
IN  BENZENE,  by  P.  Debye,  B.  Chu,  and  H.  Kaufmann 
July  24,  1962,  8p.  IncL  dtagrs.  tables.  (AEOSR-J860) 
(AF  AFOSR-62-12)  AD  416383  Unclassified 

Also  published  in  Jour.  Po'vmer  Sci. ,  Part  A.  v.  1; 
2387-2394,  July  1963. 

The  particle  sccttering  fac’or  P(9)  with  Gaussian  statis¬ 
tics  for  poljnfispei  .’ed  systems  has  been  treated.  For  a 
polystyrene  sample  with  a  sharp  molecular  weight  distri¬ 
bution  <  1.02,  Mw  =  1.5  x  10®),  the  measured 

angular  dependence  of  scattered  intensity  indicates  that 
the  polymer  coil  does  obey  Gaussian  statistics.  This 
bolds  for  a  range  of  concentrations  provided  the  variation 
of  the  constant  representing  the  radius  of  gyration  with 
concentration  Is  adjusted. 
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Cornell  U.  Dept  of  Chemistry,  Ithaca.  N.  Y. 

CHmCAL  OPALESCENCE  OF  POLYSTYRENE  IN 
ETHYLCYCLOHEXANE,  by  P.  r.>ebye,  D.  Woermann, 
and  B.  Chu.  [1661]  (5 Jp.  Incl.  diagr.  table. 

(AF  AFOSR-62-12)  Unclassified 


Published  In  Jour.  Polymer  Sel.,  Part  A.  v.  1:255- 
259,  Jan.  T9 63. 

The  range  of  molecular  forces  sad  the  critical  tempera¬ 
ture  of  polystyrene  in  ethyl- cyclohexane  are  calculated 
from  measurements  of  the  angular  dependence  of  critical 
opalescence.  The  polystyrene  samples  have  molecular 
weight:'  ranging  from  69, 000  to  552, 000.  The  range  of 
molecular  forces  remains  strikingly  small  and  Is  com¬ 
parable  with  values  obtained  earlier  on  the  system  poly¬ 
styrene-  cyclohexane. 
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VISCOSITY  OF  CRITICAL  MIXTURES,  by  P.  Debye, 

B.  Chu,  and  D.  Woermann.  [1961]  [6]p.  incl.  diagrs. 
(stiles,  ref*.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AFOSR-62-12],  Office  of 
Naval  Research,  and  National  Science  Foundation) 

Unclassified 

Published  In  Jour.  Polymer  Set. ,  Part  A,  v.  1:  249- 
254,  Jan.  1963. 

Measurements  of  the  viscosity  of  critical  mixtures 
were  extended  to  high  polymer  solutions  (polystyrene- 
cyclohexane).  An  anomaly  ts  found  in  the  temperature 
coefficient  of  the  viscosity.  An  empirical  expression 
for  the  viscosities  of  critical  mixtures  as  a  function  of 
*T/TC,  where  *T  =  T-  Tc,  and  Tc  Is  the  critical  tem¬ 
perature,  is  derived. 
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THE  OXIDATION  OF  COPPER  SINGLE  CRYSTALS,  by 
E.  Yoda  and  3.  M.  Siegel.  [1962J  [2}p.  (AFOSR3389) 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency;  and  Air  Force  Office  of  Scientific  Research 
under  AF  APOSX-62-7)  AD  427649  Unclassified 

Also  published  In  Electron  Microscopy,  Fifth  Intemat’l. 
Cong. ,  Philadelphia,  Pa.  (Aug.  29-Sept.  5,  1962),  New 
York,  Academic  Press,  v.  1:  C-6,  1962.  (APOSR- 
3384) 

Th*  oxidation  of  Cu  single  crystals  at  low  partial  pres¬ 
sures  of  oxygen  has  been  investigated  by  direct  observa¬ 
tion  of  the  changing  reflection  electron  diffraction  pat¬ 
terns  during  the  reaction.  Changes  In  tie  Integrated 
intensities  of  Kkucbi  lines  and  diffracted  spots  from  the 
different  phases  have  been  followed  and  related  to  the 
kinetics  of  the  reaction.  The  model  for  the  mechanism 
of  nucleation  and  gro  a  of  die  oxide  phase  has  been 
taken  from  observations  made  by  electron  microscopy 
through  replication  of  the  oxidized  single  crystals.  The 
electron  micrographs  of  the  replicated  surfaces  sheared 
widely  spaced,  isolated  crystallites,  leaving  large  areas 
between  the  crystallites  apparently  unchanged  or  only 
slightly  rougher  than  the  original  surface.  The  crystal¬ 
lites  are  Interpreted  to  be  the  CujO  phase.  Electron 
diffraction  patterns  take-,  at  various  stages  of  oxidation 
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gave  spot  pattern*  tor  the  Cu^O  with  a  preferred  orienta¬ 
tion  of  the  crystallites  in  which  the  [100]  of  the  oxide  was 
parallel  to  the  [100]  of  the  Cu  single  crystal.  The  elec¬ 
tron  diffraction  pattern  from  the  Cu  crystal*  before  ex¬ 
posure  to  high  temperature  oxidation  showed  only  well 
defined  Kikuchi  patterns  with  a  few  spots  from  Cu.  After 
exposure  to  oxygen,  the  Kikuchi  pattern  and  spots  fro -a 
the  Cu  were  weak  and  some  strong  spots  corresponding 
to  the  reflections  from  the  CujO  phase  were  observed. 
When  the  same  oxidized  specimen  was  heated  in  a  vacuum, 
diffraction  patterns  showed  increasing  intensity  in  the  Cu 
Kikuchi  pattern  as  well  as  some  Increase  in  the  integrated 
intensity  in  the  Cu^O  spots. 
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Cornell  U.  Dept,  of  Engineering  Physics,  Ithaca,  N.  Y. 

INTENSITY  INCREASE  OF  KIKUCHI  LINES  DURING 
ELECTRON  BOMBARDMENT,  by  E.  Yoda.  [1961]  [2]p. 
inct.  diagr.  (AFOSR-64-0380)  [AF  APOSR-62-7] 

AD  433073  Unclassified 

Also  published  in  Jour.  AppL  Phys. ,  v.  33:  764-765, 

Feb.  1964. 

The  change  of  intensity  profiles  of  Kikuchi  lines  obtained 
in  reflection  electron  diffraction  from  freshly  cleaved 
surfaces  of  Nad  were  followed  as  a  function  of  time  of 
exposure  of  the  crystal  to  the  electron  beam.  7  he  re¬ 
duced  data  taken  from  microphotometer  traces  of  photo¬ 
graphic  exposures  gave  values  accurate  to  about  ±  3%. 

At  first,  there  is  a  slight,  but  definite,  increase  with 
time.  The  increment  la  about  5%  after  3  min  of  electron 
bombardment  with  a  beam  density  of  3u  amp/cm2.  The 
intensity  decreased  rapidly  after  3  min  at  this  exposure 
density. 
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REDUCTION  OF  CONTAMINATION  IN  REFLECTION 
ELECTRON  DIFFRACTION,  by  E.  Yoda  and  B.  M. 
Siegel.  [1961]  (4]p.  incl.  diagrs.  (AFOSR-64-0381) 
[AFAFOSR- 62-7]  AD  433071  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  33:  1419- 
Y422,  Apr.  1062. 

The  rate  at  which  contamination  forms  on  surfaces  ex¬ 
posed  to  electron  beams  in  reflection  electron  diffraction 
has  been  investigated  for  electropolished  single  crystals 
cf  copper  and  cleavage  faces  of  alkali  halide  crystals  by 
observing  the  decrease  of  the  intensity  in  the  diffraction 
pattern.  It  was  found  that  a  cold  chamber  at  liquid  nitro¬ 
gen  temperatures  surrounding  the  specimen  reduces  the 
contamination  rate  on  copper  by  an  amount  directly  pro¬ 
portional  to  the  solid  angle  through  which  the  specimen  is 
exposed  to  the  vacuum  system,  and  at  the  smallest  aper¬ 
ture,  lowers  the  rate  by  as  much  as  2  orders  of  mag¬ 
nitude.  Color  centers  were  produced  In  the  alkali  halide 
crystals  exposed  to  the  electron  beam.  The  resultant 
imperfections  in  the  crystal  lattice  apparently  affected 
the  diffract: *n  spot  intensity,  making  measurement  ol 
contamin.  rates  by  this  method  unsatisfactory. 
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Cornell  U.  [Dept,  of  Mathematics]  Ithaca,  N.  Y. 

PRODUCTS  OF  INDECOMPOSABLE,  APKRSCDIC. 
STOCHASTIC  MATRICES,  by  J.  Woltowtt*.  [1962]  [5]p. 
[AF  49(638)226]  Unclassified 

Presented  at  meeting  of  the  Amer.  Math.  Soc.  Jane  6, 
1962. 

Published  in  Proc.  Amer.  Math.  Soc. ,  v.  14:  733-737, 

Sctfirasr" 

An  n  x  n  matrix  P  =  f  Pyl  is  called  stochastic  indecom¬ 
posable  aperiodic  (StA)  if  ail  Py  s  0,  all  ZjPy  -  1  and 
Q  *  ltmn  __  _  Pn  exists  and  has  all  rows  equal.  The 
author  proves  that  if  Aj,  ....  Afc  are  n  x  n  matrices  any 

finite  product  of  which  (in  any  order)  is  SI  A,  then  for 
r  >  0  there  is  an  integer  \it)  such  that  n  i  v(c)  Implies 
that  every  product  of  n  A(’s  has  rows  which  ififfer  by  at 

most  i.  Under  certain  conditions,  infinitely  many 

may  be  considered.  The  result  is  related  on  one  of 
Sarymsakov  but  includes  cases  not  treated  in  the  latter. 
The  author  also  discusses  simplifying  a  method  of 
Thomaslan  for  verifying  the  hypothesis  of  the  theorem. 
(Math.  Rev.  abstract) 
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THEORY  OF  THE  X-RAY  ABSORPTION  SPECTRUM  OF 
ARGON,  by  T.  Watanabe.  Apr.  10,  1962  [10b-  incL 
diagrs.  tables.  (Research  rept.  no.  12)  (APOSR-2254) 
(AF  49(638)402)  AD  281731  Unclassified 

The  oscillator  strengths  of  the  Is  -  4p  and  Is  -  5p 
x-ray  transitions  in  atomic  argon  were  calculated  using 
Hartree-  Fock  wavefunctlons.  It  was  assumed  that  (1)  the 
effect  of  the  Is- hole  Is  to  reduce  electronic  screening 
by  unity  so  that  the  final  orbital  of  the  ejected  electron 
is  essentially  that  In  a  simply  excited  potassium  atom, 

(2)  the  remaining  electrons  retain  essentially  their  re¬ 
spective  radial  positions  before  and  after  production  of 
the  Is- hole,  and  (3)  the  coigillng  between  the  Is- hole 
and  the  4p  or  5p  electron  is  small.  The  oscillator 
strengths,  based  on  the  dipole  moment  expressions,  were 
found  to  be  0.0016  for  the  Is  -  4p  and  0.00053  for  the 
Is  -  5p  transitions,  respectively.  Experimental  values, 
viz,  0.0018  and  0.00057,  are  in  good  agreement.  Al¬ 
though  the  reality  of  assumptions  made  is  not  clear  in 
view  of  the  very  short  life  time  of  the  K  state  of  argon, 
the  agreement  between  the  calculated  and  the  experi¬ 
mental  values  suggests  some  interesting  speculations. 
(Contractor's  abstract) 
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SPUMOUS  SPECTRAL  EFFECTS  AND  ALIGNMENT 
PROCEDURES  IN  X-RAY  SPECTROMETRY,  by  H.  W. 
Schnopper.  Apr.  15,  1962,  82p.  inct.  dlagrs.  refs. 
(Reseerch  rept  no.  13}  (APOSR-2418)  (AF  49(638)402) 
AD  278811  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Abstract  published  In  BulL  Amer.  Phys.  Soc. ,  Series 
B,  y.  7:504,  Aug.  in,  1962. 

The  spurious  spectral  effects  of  (1)  vertical  divergent  * 
and  (2)  Improper  spectrometer  alignment  (crystals  and 
x-ray  beam)  are  discussed.  The  distortions  produced 
In  such  spectral  features,  as  Bragg  angle,  line  shape, 
width  and  asymmetry  are  Illustrated  both  theoretically 
and  experimentally.  A  new  method  is  described  for 
aligning  the  crystals,  which  makes  use  of  the  no rt- dis¬ 
persive  (1,  -1)  position,  and  which  is  Independent  of 
vertical  divergence.  Significant  new  conclusions  of  this 
study  are  (1)  the  crystal  alignment  and  the  beam  align¬ 
ment  must  be  treated  separately  and  with  equal  care, 
and  (2)  perfect  crystal  alignment  cannot  be  conveniently 
achieved  in  the  presence  of  vertical  divergence.  Quantita¬ 
tive  discussion  Is  given  of  the  spectra,  distortions  which 
arise  from  vertical  divergence  even  for  perfect  alignment 
of  the  crystals  and  of  the  x-ray  beam.  (Contractor's 
abstract) 
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K3  EMISSION  SPECTRUM  OF  ARGON  GAS  (Abstract), 
by  R.  D.  Deslattes.  (1962]  [1  fc>.  [AF  49(638)402] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 

86.  Jan.  247  1962. 

Primary  radiation  from  an  x-ray  tube  with  a  tin  target 
operated  at  3  kw  was  admitted  to  a  cell  containing  argon 
gaa  by  means  of  a  tin  beryllium  window.  Fluorescent 
radiation  which  left  the  cell  through  a  second  beryllium 
window  was  analyzed  by  a  2-crystal  spectrometer  accept¬ 
ing  8  parallel  beams  of  limited  vertical  divergence.  In¬ 
tensities  were  measured  by  means  of  a  large  flowing- gas 
proportional  counter.  Data  acquisition  was  carried  out 
by  means  of  automatic  devices  and  the  information  stored 
In  punched  tape  for  subsequent  computer  reduction.  De¬ 
tailed  measurements  are  here  reported  of  the  Ks  region 
of  the  argon  spectrum.  In  addition  to  the  already  known 
Sj  3  and  sv  Uses,  a  line  which  corresponds  to  in 

neighboring  elements,  has  been  observed.  It  is  also 
clear  from  this  data,  but  not  from  previous  measurements, 

that  9V  is  complex.  The  energy  positions  of  the  satelUte 
tines  of  S  j  3  are  consistent  with  those  which  would  arise 

from  single  photon  production  of  double  initial  vacancies. 


It  is  finally  of  some  Interest  to  note  that  this  argon 
spectrum  resembles  closely  the  spectra  of  Cl'  and  K+ 
as  observed  In  KC1. 
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K- SEMES  VALENCE- EMISSION  BAND  OF  CHLORINE 
IN  KC1-  EFFECT  OF  EXCITATION  ENERGY  (Abstract), 
by  R.  D.  Deslattes.  [1962]  [l]p.  (Sponsored  Jointly  by 
Advanced  Research  Projects  Agency;  Air  Force  Office 
of  Scientific  Research  under  [AF  49(638)402],  and 
National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phvs.  See.,  Series  n.  v.  7: 
221,  Mar.  26,  1962. 

The  spectral  region  near  the  K-  series  valence-emission 
band  of  chlorine  in  solid  KC1  has  been  studied  In  fluor¬ 
escence  with  a  variety  of  primary  x-ray  beams.  Specifi¬ 
cally,  the  fluorescent  spectrum  was  excited  by  primary 
radiation  from  the  L  series  of  Pd,  Ag,  and  Sn  and  the 
K  series  of  Tl.  In  this  way,  excess  energies  above  the 
threshold  for  Cl  K- series  emission,  ranging  from  ap¬ 
proximately  1.5  to  100  rydbergs,  were  employed.  The 
spectra  were  analyzed  by  means  of  a  2- crystal  vacuum 
spectrometer.  Intensities  were  measured  by  a  flowing- 
gas  proportional  counter  driving  conventional  electro  ulc 
circuitry.  Two  principal  effects  are  reported.  First, 
the  intensl*”  of  the  prominent,  high-energy  satellite  B^ 

relative  to  that  of  the  main  band  decreased  with  de¬ 
creasing  excess  energy  In  a  fashion  consistent  with  a 
KMj  initial  state  for  this  satellite  transition.  Second, 

the  main  band  KS ,  ,  varied  in  shape;  its  width  and 

asymmetry  Increased  with  increasing  excess  energy. 

This  suggests  the  presence  of  almost- degenerate  satel¬ 
lite  transitions. 
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11 FETIME  OF  d-  BAND  HOLES  IN  InSb,  by  R.  D. 
Deslattes.  [1962]  (2jp.  incl.  diagr.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)402]  and  National  Science  Foundation) 

Unclassified 

Published  In  Phys.  Rev.,  v.  129:  1511-1512,  Feb.  15, 

I5S3? 

Profiles  of  the  InL-g  x-ray  emission  in  metallic  indium 

in  InSb  have  been  recorded  by  means  of  a  vacuum 
2- crystal  instrument.  According  to  the  usual  term 
assignments,  the  final  state  for  this  transition  contains 
a  hole  in  the  4d  band.  With  suitable  assumptions  regard¬ 
ing  both  th*s  state  and  the  initial  state,  an  approximate 
measure  of  the  decay  width  of  the  4d  hole  is  obtained. 
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MULTIPLE  EXCITATION  AND  IONIZATION  OF  INNER 
ATOMIC  SHELLS  BY  X-RAYS  (Abstract),  by  H.  W. 
Schnopper  and  L.  G.  Parra tt.  [1962]  [l]p.  [AF  49(638)- 
402]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  See. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  In  Bell.  Amer.  Phys.  Soc. ,  Series  U,  v.  7: 
338,  Apr.  S3,  1962. 

Relnvestlgatlon  of  the  argon- K  absorption- edge  region 
has  revealed  a  new  resonance-absorption  structure 
followed  by  a  new  continuum.  These  new  features  may 
be  Interpreted  as  arising  from  double- electron- excitation 
processes  in  which  an  M  electron  ac  well  as  a  K  electron 
takes  part  In  the  transitions.  The  first  new  resonance 
line  lies  about  23  ev  above  the  first  line  In  the  previously 
observed  single- electron  excitation- resonance  structure. 
No  additional  resonance  structure  was  found  in  the  region 
zero  to  about  50  ev.  The  results  of  this  experiment  are 
particularly  Interesting,  since  the  physical  system  dealt 
with  is  such  a  simple,  theoretical  case,  via,  a  monatomic 
noninteracting  atom;  however,  no  significant  theoretical 
predictions  of  multiple  excitation  or  Ionization  of  Inner 
shells  have  yet  been  made. 
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PENNING  DISCHARGE  AS  A  SOURCE  IN  THE  EXTREME 
ULTRAVIOLET,  by  R.  D.  Deslattes,  T.  J.  Petersen, 

Jr. ,  and  D.  H.  Tomboullan.  [1962]  [3  ]p.  IncL  lllus. 
dlagrs.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  49(638)402]  and  Office  of  Naval 
Research)  Unclassified 

Published  In  Jour.  Opt.  8oc.  Amer. ,  v.  53:  302-304, 
Feb.  1863. 

A  spectrographlc  survey,  in  the  vacuum  of  ultraviolet, 
of  Penning  discharges  in  hydrogen,  helium,  neon,  argon 
and  krypton  was  carried  out.  The  spectra  show  discreet 
lines  in  the  wavelength  range  160  to  720A  and  are  quite 
free  from  background  continuum  radiation. 
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X-RAY  OSCILLATOR  STRENGTHS  OF  THE  Is— r  np 
TRANSITIONS  IN  ARGON  (Abstract),  by  T.  Watanabc. 
[1962]  [ljp.  [AF  49(638)402]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washlnrton,  D.  C. ,  Ap4  .  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series H,  v.  7: 
339,  Apr.  23,  1962. 

Witt  Hartroe- Pock  wavef  unctions,  the  oscillator 


strengths  of  la  -  4p  and  la  -  5p  x-ray  transitions  wars 
calculated.  It  was  assumed  that :  (1)  the  effect  of  the 
le  bole  Is  simply  to  reduce  electrode  ecreealng  by  unity 
so  that  the  final  state  la  essentially  that  of  the  excited 
potassium  atom;  (2)  the  remaining  electrons  retain 
essentially  their  respective  radial  positions  upon  produc¬ 
tion  of  the  Is  hole;  and  (3)  the  coupling  between  the  la 
hole  and  an  sp  electron  is  small.  The  oscillator  strengths, 
based  on  the  dipole-moment  expressions,  were  found  to 
0. 0016  for  the  Is  -  4p  and  0. 00153  for  the  la  -  5p  transi¬ 
tions,  respectively.  Experimental  values  of  these 
strength*  from  the  latest  measurements  of  X  x-ray  ab¬ 
sorption  spectra  of  argon  are  In  good  agreement  with 
these  calculated  values.  This  agreement  is  Interpreted 
as  supporting  the  validity  of  the  assumptions  made.  The 
use  of  Hartree-  Fock  wavefunettons  in  further  calculations 
of  atomic  systems  having  a  Is- electron  vacancy  are  en¬ 
couraged. 
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A  STUDY  OF  MAGNE'Ip  HYDRODYNAMIC  INDUCTION 
DEVICES,  by  J.  M.  Lyons  and  D.  L.  Turcotte.  Feb. 
1962  [57jp.  IncL  dlagrs.  tables.  (AFOSR-1864) 

(AF  49(638)544)  AD  272082  Unclassified 

The  performance  of  a  laminar- flow  Induction  pump 
driven  by  a  propagating  sinusoidal  magnetic  field  Is  In¬ 
vestigated.  It  is  assumed  that  the  Quid  Is  incompressible 
with  scalar  conductivity,  that  Induced  magnetic  effects 
and  the  ratio  of  channel  height  to  wave  length  are  small, 
and  that  the  magnetobydrodynamic  Interaction  is  large. 

NO  assumptions  are  made  concerning  the  velocity  profiles 
and  no  components  of  the  magnetic  fields  are  neglected. 
An  Invtscid  solution  containing  the  first-order  perturba¬ 
tions  due  to  induced  currents  and  fringing  of  the  applied 
magnetic  field  Is  obtained.  Viscous  effects  are  investi¬ 
gated  and  found  restricted  to  boundary  layers  along  the 
channel  walls.  Therefore,  the  Invtscid  results  should 
be  applicable  to  the  inner  core  of  a  laminar-flow  pump. 

It  is  concluded  that  the  induced  magnetic  fields  do  not 
affect  the  performance  of  the  pump  to  first  order.  How¬ 
ever,  the  fringing  of  the  magnetic  field  caused  by  separa¬ 
tion  of  the  pole  pieces  reduces  the  pump  performance. 

The  efficiency  reduction  is  of  the  same  magnitude  as  tee 
laminar  skin-friction  loss.  The  relative  reduction  In 
pressure  head  is  slightly  greater  than  the  reduction  in 
efficiency.  (Contractor's  abstract) 
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SOME  ASPECTS  OF  MAGNETO  HYDRODYNAMIC  FLOW 
ABOUT  A  BLUNT  BODY,  by  B.  P.  Leonard.  June  1962 
[56]p.  incl.  dlagrs.  refs.  (AFOSH.-2714)  (AF  49(638)- 
544)  AD  281879  Unclassified 

Electromagnetic  body  forces  are  noncooservative.  The 
effects  of  such  forces  are  studied  here  In  the  case  of 
Invtscid  Incompressible  flow  about  a  blunt  body.  The 
nonlinear  simultaneous  partial  differential  equations 
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describing  th*  flow  can  be  solved  In  various  regimes 
corresponding  to  certain  values  of  2  parameters:  Rro, 
the  magnetic  Reynolds  number,  and  A  where  A  to  the 
-1/2  power  Is  the  Alfven  number.  For  the  case  of  small 
Rm,  and  small  magnetic  force  coefficient,  S,  equations 
can  be  derived  which  are  linear  and  independent.  These 
are  solved  for  some  particular  unsteady  flows,  and  the 
results  show  that.  In  these  cases,  vorttctty  is  introduced 
in  such  a  way  that  it  ts  independent  of  time.  The  equations 
are  linearized  by  using  the  velocity  field  of  ordinary  hydro¬ 
dynamics  (OHD)  in  the  convective  derivatives.  Tt  is  tech¬ 
nique  is  valid  for  all  Rm  provided  etther  A  or  S  is  small. 
For  large  Rm.  it  results  in  a  solution  showing  a  boundary- 
layer  character.  Two  results  are  of  interest.  First, 
the  appearance  of  the  downstream  non- diffusive  trail  of 
vorttctty  in  the  small  Rm,  small  S  case.  Secondly,  the 
fact  that  for  all  cases  shafted  the  region  of  significant 
current  density  is  close  to  the  body,  and  any  wake-like 
effect  is  either  highly  diffusive  (small  Rm)  or  extremely 
weak  (large  Rm).  (Contractor’s  abstract) 
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THE  THEORY  OF  ALIGNED-  FIELDS  MAGNETOGAS- 
DYNAMIC  FLOWS,  bv  A.  R.  Seebass.  June  1962,  8Sp. 
incl.  diagrs.  refs.  (APOSR-2715)  (AF  49(638)544) 

AD  281880  Unclassified 

The  tsentrapic  flew  of  an  Ideal  conductor  in  the  presence 
of  a  magnetic  field  is  treated  for  the  case  of  aligned  fields. 
Particular  attention  is  paid  to  flow  regtmes  where  the 
existing  linearized  theory  fails  because  of  a  change  In 
character  of  the  governing  equations.  The  equations  for 
the  strea.-,  function  and  a  new  potential  function  are  de¬ 
rived,  and  the  behsvtor  of  their  characteristics  deter¬ 
mined.  These  equations  are  then  transformed  to  holograph 
variables.  In  which  they  become  linear.  Several  exact 
solutions  are  considered  In  detail.  Separation  of  varia¬ 
bles  -'i  these  hodograph  equations  results  In  a  complicated 
differential  equation,  which  is  discussed  briefly.  Finally, 
the  approximate  equations  appropriate  to  each  transition 
are  derived,  and  simple  solutions  exhibiting  these  transi¬ 
tions  are  glveni-  (Contractor's  abstract) 


Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

AN  EXPEHMENTAL  STUDY  OF  THE  SURFACE  WAVES 
GENERATED  BY  A  TIME  VARYING  MAGNETIC  FIELD. 
Master's  thesis,  by  G.  C.  Light.  Feb.  1967  [*5jp.  incl. 
illus.  diagrs.  (AFOSR-2956)  (AF  49(638)544) 

AD  277712  Unclassified 

Surface  waves  have  been  generated  on  a  circular  pool 
of  mercury  by  means  of  Induced  currents.  A  discharge 
through  a  pair  of  coaxial  coils  generates  induced  cur¬ 
rents  in  the  mercury;  these  currents  in  turn  interact 
with  the  currents  in  the  coils  to  produce  a  force.  The 
geometry  constitutes  the  free*  surface  analogy  of  the  cir¬ 
cular  pinch.  The  height  of  the  free  surface  is  analogous 
to  the  density  in  an  infinite  column  cf  compressible  gas. 


In  the  experiments  reported  here,  only  weak  disturbances 
are  considered.  A  theoretical  relation  for  the  height  of 
the  disturbances  is  derived  from  the  aaalogous  gas- 
dynamic  problem.  The  theory  is  tn  good  agreement  with 
the  measured  values  of  the  disturbance  height.  The  suc¬ 
cess  of  these  initial  experiments  indicates  the  possibility 
of  obtaining  useful  information  on  the  containment  prob¬ 
lem  by  exploitation  of  the  free-  surface  analogy.  (Con¬ 
tractor's  abstract) 
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STAGNATION  POINT  FLOW  OF  A  VARIABLE  PRO¬ 
PERTY  FLUID  AT  LOW  REYNOLDS  NUMBERS,  by  M. 
Lenard.  June  1962,  168p.  incl.  diagrs.  tables.  (APOSR- 
2981)  (AF  49(638)544)  AD  404488  Unclassified 

Steady  viscous,  2-dimensional  and  axially  symmetric 
stagnation- point  flows  of  a  gas  are  considered  for  the 
case  when  the  Reynolds  number  is  too  low  for  the  applica¬ 
bility  of  the  classical  boundary- layer  theory.  It  ts 
assumed  that  the  low-density  gas  ts  still  a  continuous 
fluid,  permitting  the  use  of  the  Navier- Stokes  and 
associated  equations  as  the  baeis  of  the  problem.  The 
effects  of  low  Reynolds  number  are  determined  by  apply¬ 
ing  an  expansion  procedure  to  the  fluid- dynamical  equa¬ 
tions.  (Contractor's  abstract) 
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[THEORETICAL  AND  EXPERIMENTAL  INVESTIGATIONS 
IN  HIGH  SPEED  AERODYNAMICS]  by  W.  R.  Sears. 

Final  rept.  Nov.  1,  1 959- May  1,  1962.  Sept.  24,  1962, 
6p.  (APOSR-3710)  (AF  49(638)544)  Unclassified 

The  results  of  the  research  carried  out  during  the  period 
of  this  project  are  summarized  under  the  following  head¬ 
ings:  jet-flap  theory,  unsteady  boundary- layer  flow; 
gasdynamlcs  with  chemtcal  effects;  hypersonic  flow, 
rarefied-gas  dynamics:  plasma  dynamics;  and  magneto- 
fluiddynamtes.  A  list  of  25  reports  and  publications  re¬ 
sulting  from  the  research  is  included. 
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A  PERIODIC  BOUNDARY- LAYER  FLOW  IN  MAGNETO¬ 
HYDRODYNAMICS,  b>  D.  L.  Turrotte  and  J.  M.  Lyons. 
[1962]  [lOjp.  incl.  diagrs.  (APOSR-4245)  (AF  49(638)- 
544)  Unclassified 

Also  published  in  Jour.  Fluid  Mech. .  v.  13:519-528, 

Aug.  mi. - 

An  attempt  is  made  to  solve  a  boundary- value  problem 
posed  by  induction  electromagnetic  pumps  and  generators. 
Solutions  are  obtained  by  an  expansion  technique  and  a 
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momentum  method  for  the  laminar,  incompressible  flow 
problem.  For  large  values  of  the  interaction  parameter 

('•*  ’Hgi/ou^)  viscous  effects  are  shown  to  be  restricted 

to  periodic  boundary  layers.  In  regions  of  high-field 
strength,  a  local  Hartmann  solution  is  valid.  Where  the 
applied  field  is  weak  an  Inertial  boundary  layer  is  present 
which  thickens  in  the  upstream  dlrectior..  A  logical  ex¬ 
planation  of  this  phenomenon  is  given.  The  condition  that 
a  boundary- layer  type  flow  exist  is  obtained  and  is  shown 
to  be  in  general  satisfied.  The  results  show  that  inviscld 
theory  may  be  used  to  calculate  the  overall  performance 
of  electromagnetic  pumps  and  generators  while  the 
boundary- layer  theory  developed  here  may  be  used  to  ob¬ 
tain  the  wall  shear  stress.  (Contractor's  abstract) 
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ELECTRICAL  RESISTANCE  AND  SHCATH  POTENTIAL 
ASSOCIATED  WITH  A  COLD  ELECTRODE,  by  D  L 
TurcotteandJ.  Gillespie.  [19621  {7  fe.  incl.  dUgrs' 
refs.  (APOSR-5121)  (AF  49(638)544)  AD  438558 

Unclassified 

Presented  at  Seventeenth  annual  meeting  of  the  Amer. 
Rocket  Soc.,  Los  Angeles,  Calif.,  Nov.  13-18,  1962. 


Also  published  In  A1AA  Jour. .  v.  1:  2293-2299,  Oct. 
^963, 
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STRUCTURE  OF  COLLISION-  FREE  MAGNETOHYDHO- 
DYNAMIC  WAVES,  by  T.  A.  Wilson.  [I962j  [Sjp.  Incl. 
dlagrs.  (AFOSR-J734)  (AF  49(638)544)  AD  414078 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  5:  1451-1455,  Nov 
19657 

Properties  of  the  2- fluid  plasma  equations  which  lead  to 
a  partial  theoretic;.?  model  fer  the  collisionless  shock 
wave  are  Investigated.  First,  a  nonlinear  symmetric- 
pulse  solution  to  the  2- fluid  equations  for  a  cold  colilsloii- 
less  plasma  Is  described.  Urn  propagation  speed  of  the 
pulse  is  between  the  Alfven  speed  and  the  fast- wave 
speed,  and  the  pulse  thickness  is  of  the  order  of 

(mjC  /4»e  N)  *,  except  for  geometries  in  which  the  wave 
normal  makes  an  angle  of  the  order  of  (m ^/m,)  or  less 

with  the  upstream  magnetic  field.  An  effective  conduc¬ 
tivity  is  tnen  introduced  in  the  equations  of  motion  of  the 
plasma  and  a  shock  thickness  is  estimated.  The  calcu¬ 
lated  dependence  of  shock  thickness  on  Mach  number  is 
shown  to  agree  with  the  available  experimental  data. 
Finally,  the  growth  of  a  sinusoidal  pinch  Instability  of  a 
current-carrying  plasma  is  shown  to  have  the  average 
effect  of  a  finite  conductivity  as  was  postulated  (Con¬ 
tractor's  abstract) 


The  boundary- layer  resistance  and  the  difference  in 
sheath  potentials  between  a  pair  of  electrodes  have  been 
measured  In  a  shock  tube.  Using  a  small,  square  elec¬ 
trode  and  a  strip  electrode  flush  with  the  wall  of  the 
shock  tube,  the  electric  current  that  could  be  drawn 
across  the  shock  tube  was  measured  as  a  function  of  the 
shock  wave  position  for  several  applied  voltages  and  load 
resistances.  A11  measurements  were  made  in  air  at  a 
shock  speed  of  4. 35  mm/u  sec  and  an  Initial  pressure  of 
1  mm  Hg.  In  the  range  of  applied  voltages  considered, 
the  boundary- layer  resistance  was  not  a  function  of  the 
current  level.  The  change  In  the  sheath  potential  was  of 
the  order  of  several  volts.  A  cc  jtinuum  theory  is  de¬ 
veloped  to  predict  the  boundary- layer  resistance  for  small 
current  levels  and  the  sheath  potential.  The  sheath  solu¬ 
tion  Is  separated  from  the  convective  compressible 
boundary- layer  problem  where  ambipolar  diffusion 
dominates.  In  the  sheath,  the  transport  equations  for 
tons  and  electrons  In  an  electric  field  are  solved  nu¬ 
merically.  Resulting  integrals  for  the  dimensionless 
boundary- layer  resistance  and  sheath  potential  are  evalu¬ 
ated,  both  in  the  sheath  and  in  the  compressible  boundary 
layer,  to  obtain  results  that  can  be  compared  with  experi¬ 
ment.  Values  of  the  resistance  obtained  assuming  the 
ionization  reaction  to  be  frozen,  are  not  in  agreement 
with  experiment.  Reasonable  agreement  between  theory 
and  experiment  is  obtained  for  the  magnitude  of  the  sheath 
potential.  (Contractor's  abstract) 
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CURRENT- LAYER  DIFFUSION  IN  A  ONE-DIMENSIONAL 
PINCH,  by  T.  J.  ROk  and  D.  L.  Turcotte.  [1#62]  [5  fa. 
Incl.  diagrs.  refs.  (AFOSR-J735)  (AF  49(638,544) 

AD  «41S0  Unclassified 

Also  published  In  Phys.  Fluids,  v.  5:  1288-1292,  Oct. 


Diffusion  of  the  current  layer  at  the  surface  of  a  com¬ 
pressible  electrically  conducting  gas  In  a  1-dlroensionxt 
pinch  is  analysed  in  the  limit  of  targe  time.  Magneto¬ 
hydrodynamic  equations  Including  finite  scalar  electrical 
and  thermal  conductivities  are  used,  and  the  degree  of 
ionization  is  taken  to  be  constant.  A  parameter,  which 
Is  proportional  to  the  diffusion  speed  divided  by  the  sound 
speed,  is  used  to  show  that  the  inertia  terms  may  be 
discarded  in  targe- time  high- electrical- conductivity 
problems.  Some  numerical  results  for  the  temperature, 
velocity,  and  magnetic  field  within  the  current  layer  are’ 
presented  in  terms  of  a  similarity  variable.  In  the  cases 
analyzed,  the  gas  boundary  is  displaced  from  Its  infinite 
conductivity  position  by  an  amount  which  is  of  the  order 
of  magnitude  of  the  current- layer  thickness.  Comparison 
of  constant  conductivity  with  temperature-dependent  con¬ 
ductivity  results  shows  that  Joule  heating  at  the  gas 
boundary  tmproves  confinement  if  the  initial  conductivities 
are  low. 
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THE  PITCHING- MOMENT  COEFFICIENT  OF  A  JET- 
FLAPPED  THIN  AIRFOIL,  by  J.  C.  Erickson,  Jr. 
[1963]  [I]p.  Isel.  table.  (AF06R-J736)  (AF  49(633)544) 
AD  41414S  Unclassified 

Also  published  la  Jour.  Aero  apace  Set. .  r.  29:  1489- 

TmrB&rms: 

Speaea  racantly  found  the  lift  coefficient  of  a  Jet-flapped 
tMa  airfoil.  To  complete  the  reeults,  the  present  note 
oatltnee  the  calculation  of  analytic  expression*  for  the 
pltcMaf- moment  coefficients  of  such  airfoils.  These 
aqpraaalcas  agree  well  with  the  numerical  results  of 
D.  A.  Spence. 
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A  GENERAL  TRANSFER- EQUATION  APPROACH  FOR 
THE  TRANSITION  REGIME  OF  RAREFIED- GAS  FLOWS 
AND  SOME  OF  ITS  APPLICATIONS,  by  S.  F.  Shen. 

[1963]  [30fe.  incL  dlagra.  table,  refs.  (AFOSR-J104S) 
(AF  49(636)544  and  AF  A  POSH- 62- 201}  Unclassified 

Also  published  tn  Rarefied  Gas  Dynamics,  Proc.  Third 
Intsrnat'L  Symposium,  Parts  (France)  (June  1962),  New 
York,  Academic  Press,  1963,  8uppl.  2,  ».  2:  112-131, 
1963.  (AFO6R-5310) 

For  aolTing  the  boundary- value  problem  of  the  Boltzmann 
equation  at  arbitrary  Knudaen  number,  it  ts  proposed  to 
use  the  transfer  aquations  with  approximate  distribution 
function*  that  exhibit  the  proper  collision  effects.  Such 
a  distribution  function  is  deduced  by  an  elementary  anal¬ 
ysts  of  the  simpler  Krook  equation.  It  may  be  regarded 
as  of  the  relaxation  type,  changing  from  the  free- molecule 
limit  to  the  continuum  Umlt  exponentially  with  the  number 
of  collision*.  Applications  to  the  linearized  plane  and 
cylindrical  Couette  flows  are  made.  Though  more 
cumbersome  than  earlier,  simpler  approaches,  the  pres¬ 
ent  theory  is  fundamentally  more  defensible  and  seems 
to  yield  better  details  in  the  Knudeen  layer.  ( Contra c1 
tor's  abstract) 
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A  THEORY  FOR  UFBTEADY  MOTIONS  OF  JET- 
FLAP'  J)  THIN  AIRFOILS,  by  J.  C.  Erickson,  Jr. 
Sept.  .962.  200p.  IncL  refs.  (AF  49(638)544) 

AD  407504  Unclassified 

A  linearized  model  for  the  incompressible,  inviscid, 
t rrotatloaal,  and  unsteady  flow  about  a  thin  airfoil  with 
Jet-flap  ta  formulated.  The  unsteady  problems  con¬ 
sidered  are  the  transient  and  oscillatory  deflection  of 
tbs  Jet,  plunging  and  pitching  of  the  airfoil,  deflection 


of  a  blown- flap,  and  also  the  penetration  of  a  sharp- 
edged  gust.  Justification  is  given  for  representation 
of  the  Jet,  In  the  limit  of  high  speed,  small  thickness, 
and  constant  momentum-flux  strength,  by  a  vortex  sheet, 
acroes  which  there  te  a  pressure  difference  proportional 
to  the  momentum- flux  strength  and  Inversely  proportional 
to  the  local  radius  of  curvature  of  the  Jet.  The  dynamic 
and  kinematic  interaction  of  the  main  stream  with  the 
vortex  sheets  representing  the  airfoil  and  jet  are  shown 
to  be  described  by  a  coupled  set  of  equations  consisting 
of  a  third-order  partial  differential  equation  and  a  singu¬ 
lar  integral  equation,  along  with  appropriate  boundary 
conditions.  The  properties  of  these  equations  and  their 
relationship  to  classical  unsteady  tMn-aUfotl  theory  and 
steady  Jet- flap  theory  are  discussed. 
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TRANSONIC  FLOW  OF  A  PERFECTLY  CONDUCTING 
GAS  WITH  ALIGNED  MAGNETIC  FIELD,  by  K.  Tamada. 
[1962]  [8]p.  tncl.  dlagrs.  (AFOSR-4247)  (AF  49(638)- 
674)  Unclassified 

Also  published  in  Phys.  Fluids,  v.  5:  871-878,  Aug. 

1962. 

The  2- dimensional  transonic  flow  of  a  perfectly  conduct¬ 
ing,  inviscid,  compressible  fluid  past  thin  body  with 
aligned  magnetic  field  Is  studied  by  developing  a  s mail- 
perturbation  theory  in  the  hodograph  plane.  It  is  shown 
that  the  equations  of  motion  as  well  as  the  conditions  for 
possible  shock  waves  can  be  reduced  to  those  of  ordinary 
flow  by  a  suitable  affine- transformation.  Thus,  von 
Kir  man's  transonic  similarity  law  ts  extended  to  the 
present  clsse  of  magneto-  gas-dynamic  flow.  In  this  ex¬ 
tension,  stqter-Alfvenic  flows  (flow  speed  larger  then 
Alfven  wave  speed)  are  found  to  be  slmila-  *o  the  corre¬ 
sponding  ordinary  flow,  while  sub-Alfvenic  flows  are 
related  to  the  ordinary  flow  with  reversed  flow  direction. 
The  flow  over  a  >talf-  wedge  at  Mach  number  1  Is  con¬ 
sidered  in  detail.  (Contractor’s  abstract) 
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FLOW  OF  A  SLIGHTLY  CONDUCTING  FLUID  PAST  A 
CIRCULAR  CYLINDER  WITH  STRONG,  ALIGNED  MAG¬ 
NETIC  FIELD,  by  K.  Tamada.  [1962]  [7]p.  IncL  dlagrs. 
refs.  (AP08R-4248)  (AF  49(638)674)  Unclassified 

Also  published  In  Phys.  Fluids,  v.  5:  817-823,  July 

T53T - 

The  induced  magnetic  field  Is  neglected  owing  to  the 
small  conductivity  of  the  fluid.  The  effect  of  the  mag¬ 
netic  field  upon  the  flow  Is  also  assumed  to  be  so  small 
that  it  can  be  treated  as  a  perturbation.  Thus,  the  first- 
order  correction  to  the  nonmagnetic  potential  flow  ts  ob¬ 
tained  by  a  simple  perturbation  technique.  The  solution 
indicates  existence  of  a  nondlffuslye,  vortical,  velocity 
deficiency  which  extends  indefinitely  downstream  of  the 
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cylinder.  The  flow  field  at  great  distances  Is  also  re¬ 
considered  as  a  problem  of  singular  perturbation.  (Con¬ 
tractor's  abstract) 
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MAGNETOGASDYNAMIC  FLOWS  WITH  SHOCK  WAVES, 
by  N.  Geffen.  [1962]  (5jp.  tncl.  diagrs.  refs.  [AF  49- 
(638)674]  Unclassified 

Published  tn  Phys.  Fluids,  ▼.  6:  566-571,  Apr.  1963. 

A  consistent  small-perturbation  theory  for  the  aligned- 
fields,  steady,  magnetogasdynamlc  3- dimensional  and 
axlLymmetrlc  flow  of  an  tnvisdd  conductor  In  the  sonic, 
Alfvenic,  and  hypercritical  regimes  is  developed,  and 
approximate  shock  relations  derived  by  a  simple  method. 
This  results  in  nonlinear  relatively  simple  systems  of 
equations  and  shock  relations  for  mixed  flows  around 
bodies  In  the  transition  regimes.  It  is  found  that  transonic 
magnetogasdynamlc  problems  can  be  reduced  to  gasdy- 
namlc  ones;  each  gasdynamlc  transonic  flow  around  a 
given  body  implies  an  infinite  number  of  magnetogasdy- 
namtc  patterns  around  the  same  body  for  all  values  of 
Alfven  numbers  different  from  zero  and  one,  and  each  of 
these,  in  turn,  yields  another  family  of  flows  around 
similar  bodies,  according  to  a  modified  von  Karman 
similarity  rule.  The  hypercritical  and  transonic  systems 
are  mathematically  similar  and  obey  the  same  similarity 
rule.  An  explicit  correspondence  between  specific  tran¬ 
sonic  and  hypercritical  flows  does  not  exist,  but  transonic 
arguments  and  methods  can  be  used  to  infer  qualitative 
properties  of  hypercritical  flows  and  to  obtain  exact  solu¬ 
tions  of  hypercritical  flow  patterns.  (Contractor's 
abstract) 
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Cornell  U.  Graduate  S.hool  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

INVESTIGATION  OF  CONDENSATION  PROCESSES 
BEHIND  NORMAL  SHOCKS  BY  OPTICAL  METHODS- A 
FEASIBILITY  ANALYSE,  by  Y.  TlmnatandS.  H. 

Bauer.  Mar.  1962  [I9]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-2789)  (A F  49(638)716)  AD  274515 

Unclassified 

The  objective  of  this  report  Is  to  analyze  the  conditions 
under  which  solid  particles,  formed  in  a  shock  tube  b; 
thermal  decomposition  of  selected  compounds,  may  be 
detected  and  to  propose  experimental  methods  for  deter¬ 
mining  the  Induction  time  for  the  Initial  condensation, 
the  nuu_>er  of  particles  formed  per  unit  volume,  and 
their  rate  of  growth.  Examples  of  substances  which  are 
proposed  for  experimental  study  are  benzene,  lead  tetra¬ 
ethyl,  and  chromium  carbonyl.  The  principles  of  light 
scattering  by  small  particles  are  reviewed  briefly  In 
Section  T  and  their  application  to  condensation  problems 
in  a  shock  tube  Is  dealt  with  in  Section  II.  An  analysis  of 
the  second  parameter  to  be  measured  is  presented  In 
Section  m,  and  In  the  Anal  section,  specific  proposals 
for  experiments  are  discussed,  taking  into  account  a  few 
order  of  magnitude  results  which  have  been  obtained. 
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Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

MECHANISMS  FOR  VIBRATIONAL  RELAXATION  AT 
HIGH  TEMPERATURES,  by  8.  H.  Bauer  and  8.  C. 

Tsang.  Apr.  1962  [21  ]p.  tncl.  diagrs.  refs.  (AF06R- 
27 90)  (AF  49(638)716)  AD  274467  Unclaimed 

Also  published  In  Phya.  Fluids,  v.  6: 182-189,  Feb. 

19637 

Attention  Is  called  to  several  mechanisms  which  effec¬ 
tively  couple  translational  and  vibrational  mot) on*  through 
the  Intermediary  of  chemical  reactions.  It  was  proposed 
that  these  processes  lead  to  shorter  relaxation  Hines 
than  those  expected  from  direct  energy  exchange  via  tn- 
leastic  collisions.  SemlquanHtaHve  estimates  ware  made, 
and  relaxation  times  for  these  (Afferent  processes  were 
compared  as  a  function  of  the  reciprocal  temperatures. 

At  high  temperatures,  it  was  proposed  that  the  transfer 
of  energy  from  rotations  to  vibrations  at  approximately 
constant  total  energy  could  be  induced  by  (Aslant  colli¬ 
sion*.  These  serve  only  to  balance  the  change  tn  rota¬ 
tional  angular  momentum.  8uch  events  provide  alternate 
paths  tor  rapid  vtbratldbal  relaxation,  particularly  for 
the  upper  vibrational  levels,  and  may  account  for  the 
discrepancy  between  the  observed  and  calculated  rates 
of  (BssociaUon.  (Contractor’s  abstract) 
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Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

RATE  OF  DECOMPOSITION  OF  AZOMETHANE  IN  A 
SHOCK  TbOE,  byG.  Chlltz,  C.  F.Aten,  Jr.,  ahd£. 

H.  Bauer.  [1962]  [17]p.  tncl.  diagrs.  tables,  rvfs. 
(AFOSR-3675)  (AF  49(838)716)  Unclassified 

Also  published  In  Joar.  Phyo.  Chera. ,  r.  68:  1426- 
1431,  Aug.  19651 

The  prolysis  of  azomethane  was  studied  In  a  shock  tube 
over  the  temperature  range  800*  to  1300°K.  Concentra¬ 
tions  of  the  azomethane  A  1-3*0  In  argon  were  used.  T  be 
rate  of  decomposition  tn  the  Incident  shock  region  was 
followed  epectropbotometrtcaliy  at  X  338  me.  It  was 
estimated  that  under  shudi  co.xAttona  the  depletion  of  the 
reactant  via  a  chain  mechanism  was  negligible  compared 
to  that  due  to  the  iml  molecular  decomposition.  Dus  to 
the  exo the rml city  of  the  over-all  react! on  (products,  Nj 

and  CjHg),  only  av  rage  raH  constants  could  be  evaluated 

from  the  recorded  'seillosocp.'  traces.  These  were 
found  to  fall  well  -il  thin  tht  u  rapolattons  of  the  2  most 
recent  low-tet  $  irature  ciudtes,  based  on  a  strict 
Arrhenius  temperat-ire  dependence.  (Contractor's 
abstract) 
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Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

STOWES  WITH  A  SNGLE-PULSE  SHOCK  TUBE,  !.  THE 
as- TRANS  1S0MEH EATION  OF  BUTENE-2,  by  A. 
UTahitx,  S.  H.  Bauer,  and  E.  L.  Resler,  Jr.  [1962] 
iSjp.  incl  dlagrs.  tables,  refs.  (AF  46(638)716) 

Unclassified 

Published  tn  Jour.  Chem.  Phys. .  v.  38:  2036-2063. 

Bay  17  IfeS. 

The  cis-trans  isomerization  of  butene-2  was  Investigated 
behind  reflected  shocks  in  a  single-pulse  shock  tube  of 
a  novel  design.  The  temperature  range  covered  was 
1000*  to  1250*K.  and  concentrations  of  1%  and  6%  of  the 
botene  is  argon  were  used.  Analyses  were  made  by 
vapor-phase  chromatography.  The  first-order  rate  con¬ 
stants  obtained  in  this  work  fall  slightly  above  the  ex¬ 
trapolated  Arrhenius  curves  of  2  recent  low- temperature 
studies.  An  activation  energy  of  65,  rather  than  62. 8 
k cal/ mol.  Is  obtained  when  a  straight  line  is  drawn  be¬ 
tween  the  high  and  the  low  temperature  data.  The  rate 
constant  obtained  is  k  -  3.5  x  101*  exp(-  65  x  10®/ RT). 
ds“ 

Possible  sources  of  errors  in  evaluating  reaction  times 
in  the  single-pulse  shock  tube  are  discussed.  (Contrac¬ 
tor's  abstract) 
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Cornell  U.  {Graduate  School  of  Aeronautical  Engineering] 
Ithaca.  N.  Y. 

MAGNETO-  FLUID- DYNAMIC  NOZZLE  FLOW,  by  W. 

R.  Sears,  A.  R.  Seebass,  and  S.  G.  Rubin.  [1962] 

[6jp.  incL  dlagrs.  table,  refs.  (AFOSR-J1034; 

[AF  AFOSR-62-201]  Uncias^fied 

Also  published  tn  Ninth  Symposium  (Internal 'L )  on 
Combustion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27-Sept.  1, 
1962),  New  York,  Academic  Press,  1963,  p.  827-832. 

Studies  are  reported  of  both  crossed- fields  and  aligned 
fields  channel  Bows  to  ascertain  whether  and  under  what 
conditions  the  various  transitions  between  elliptic  and 
hyperbolic  behavior  can  be  crossed  smoothly  in  steady 
flow  and  whether  such  nozzle  and  diffuser  flows  are 
stable  to  propagating  disturbances.  Within  the  limits 
hi  various  necessary  approximations  it  is  concluded 
(1)  that  smooth  transitions  occur  tn  steady  flow  provided 
that  choking  at  the  speed  of  sound  is  avoided  by  meeting 
necessary  design  conditions,  (2)  that  the  resulting  nozzle 
Hows  are  triable  to  sufficiently  small  disturbances, 

(3)  that  aligned- field  diffusers  are  unstable  at  the  speed 
of  sound  and  may  also  be  unstable  at  the  Alfvtn  speed, 
and  (-4)  that  crossed- field  diffusers  arc  generally  unstable 
at  a  critical  supersonic  speed  but  may  be  stabilized  by  a 
divergence  of  area  and  the  presence  of  a  strong  mag¬ 
netic  field.  (Contractor's  abstract) 
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Cornell  U.  Lab.  of  Atomic  and  Solid  State  Physics, 

Ithaca,  N.  Y. 

INVESTIGATION  OF  SOLID  SURFACES  BY  FIELD 
EMISSION  MICROSCOPY  AND  MASS  SPECTROMETRY, 
by  R.  C.  Bradley.  Final  repL  Feb.  1,  1960- Jan.  31, 
1962,  Mar.  I,  1962,  14p.  incL  refs.  (AFOSR-2273) 

(Ar  49(638)748)  AD  276727  Unclassified 

The  physict  of  surface  phenomena  on  metals  under  ultra 
high  vacuum  conditions  or  in  controlled  pure  gas  atmos¬ 
pheres  of  argon,  xenon,  oxygen  and  nitrogen  were 
studied.  A  bakeable  mass  spectrometer  was  designed 
and  built  specifically  for  this  purpose.  An  investigation 
was  made  of  the  mechanisms  of  sputtering,  evaporation 
and  deeorption  from  molybdenum,  tantalum,  platinum 
and  copper.  Additional  information  was  obtained  on  elec¬ 
tron  emission  phenomena  from  zirconium  and  some  of 
its  alloys  with  the  field  emission  microscope.  (Con¬ 
tractor's  abstract) 
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Cranfield  Coll,  of  Aeronautics  [Bletehley,  Bucks] 

(Gt.  Brit.). 

THEORETICAL  AND  EXPERIMENTAL  STUDY  OF 
HEAT  AND  MASS  TRANSFER  FROM  NON- ISO  THERMAL 
SURFACES,  by  A.  G.  Smith  and  V.  L.  Shah.  Nov. 

1962  ]74]p.  incl.  lllus.  dlagrs.  tables,  refs.  (CoA  note 
no.  135)  (AFOSR-475S)  (A?  61(052)267)  AD  409624 

Unclassified 

The  numerical  solution  of  the  partial  differential  equa¬ 
tion  in  the  incompressible  turb-’ent  boundary  layer  has 
q"w 

been  obtained  for  step  —  _  — — =  and  for  Prandtl 

/>»!  Cpl-Q/2 

numbers  0. 7,  1  and  7.  The  Schmidt  method  of  integra¬ 
tion  was  used  and  the  Integration  was  carried  out  on  a 
Ferranti  Pegasus  digital  computer.  A  method  has  been 
developed  to  apply  this  numerical  solution  for  obtaining 
surface  and  fluid  temperature  for  the  case  of  arbitrary 
distribution  of  heat  flux  at  the  surface.  Simultaneously 
approximate  equations  for  calculating  beat  transfer  over 
a  flat  plate  with  arbitrary  heat  flux  are  derived  tor 
laminar  and  turbulent  flew.  To  verify  the  theoretical 
solution,  experiments  were  made  In  which  the  concentra¬ 
tion  profiles  of  the  injected  gas  (carbon  dioxide)  at  differ¬ 
ent  stations  were  measured  when  the  pipe  had  another 
gas  (air)  flowing  turbulently  through  in  the  axial  direction, 
and  the  gas  injected  was  passed  through  a  porous  section 
of  the  tube  wall.  (Contractor's  abstract) 
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Cranfield  Coll,  of  Aeronautics  [Bletehley,  Bucks] 

(GL  Brit. ). 

THE  CALCULATION  OF  WALL  AND  FLUID  TEMPERA¬ 
TURES  FOR  THE  INCOMPRESSIBLE  TURBULENT 
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BOUNDARY  LAYER,  WITH  ARBITRARY  DISTRIBUTION 
OF  WALL  HEAT  FLUX  by  A.  G.  Smith  and  V.  L.  Shah. 
:i962}i»l&>.  incl.  diagrs.  tables.  (A F  61(052)267) 

Unclassified 

Published  in  InternatT.  Jour.  Heat  and  Mass  Transfer, 
v.  "SriTOPIm,  Dec.  1962. 


Numerical  solution  of  the  partial  differential  equation 
for  heat  transfer  In  the  Incompressible  turbulent  bound¬ 


and  for  Prandtl  numbers  0.7,  1  and  7.  The  Spalding 


boundary- layer  velocity  law  was  assumed,  and  the 
Schmidt  method  of  Integration  used.  Boundary- layer 

temperature  distributions  up  to  x*  -  10®  ye  presented, 
together  with  the  "Spalding  function”  St-  A 

method  Is  given  for  the  application  of  the  aolutk-.s  to 
tee  case  of  arbitrary  efistributio  s  of  heat  flux  at  the 
wall.  (Contractor's  abstract) 


Cruft  Lab. ,  Cambridge.  Mass. 

see  Harvard  U.  Cruft  Lab. ,  Cambridge.  Mass. 
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Delaware  U.  [Dept,  o f  Chemical  Engineering]  Nmrk. 

[THE  QXDATION  OF  IRON  AND  ITS  ALLOYS  AT  HIGH 
TEMPERATURE]  L'oxydatica  At  tar  *t  de  set  tillage* 
a  haute  tamp*ratnre,  by  C.  E.  BirchenalL  (IMS] 

(*fc.  lacL  rtfs.  (AF06R-84-0756)  (AF  AFOGR-41- 
174)  AD  43M41  Unclassified 

PrwetM  at  Coat.  Inter  nationals  dtt  Arts  chimiquea, 
(Apr.  35-May  4,  IMS),  Farts  (France). 


wUh  less  veil-defined  boundaries,  as  opposed  to  those 
with  well-defined  bounAtries,  are  more  amenable  to 
membership  changes.  S  is  hypothesized  that  a  broadly 
(Mined  group  can  embrace  a  greater  variety  cf  persons 
than  a  narrowly  defined  group,  and  the  cost  to  the  group 
in  the  process  of  establishing  the  newcomer  is  dimin¬ 
ished.  Implications  for  group  survival  are  discussed. 
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Documentation,  Inc. ,  Betheada,  Md. 


bUshed  In  Corrosion  et  Anticorrosion,  v.  10; 


Ths  mechanism  aad  kinetics  of  the  tradition  of  pure 
iron  are  outlined  by  experiments  which  show  the  prin¬ 
cipal  process  of  diffusion  interfering  in  the  growth  of 
each  layer  of  naride,  the  naMartsatloa  of  iron  aad  the 
effects  of  crachs  and  pores.  The  effects  of  the  oxidiz¬ 
ing  gas  and  of  the  ceanUtaenta  on  Fe-O  system  were 
atudlnd.  The  importance  of  the  mobility  of  the  cations 
is  lapillasd.  The  dhcUbility  of  the  earned  an  of  the 
corrosion  film  depends  an  the  mobility  af  the  ions  which 
cause  the  growth,  since  the  creep  of  a  higher  aside  is 
governed  by  ionic  diffusion.  Recent  results  concerning 
the  effects  of  magnetic  phenomena  on  the  diffusion  at 
Fe  and  its  alloys  are  given. 


FORMAL  RESULTS  IK  THE  LOGIC  OF  EXISTENCE,  by 
R.  M.  Jones.  fiMJl  [tjp.  (AF06R-3227)  (AF  4*<63*)- 
114S)  AS440C3S  Unclassified 

Also  published  in  Philos.  Studies,  v.  IS:  7-10.  Jan.  - 

raAak - 

Some  results  concerning  existence  in  raaihemstical  logic 
are  discussed .  t  is  suggested  that  some  of  the  proofs 
are  not  acceptable  in  the  logic  at  existence.  B  would 
seem  that  Leonard’s  system  at  logic  would  either  re¬ 
ject  the  view  that  it  in  contingent  that  something  exists 
or  hold  that  the  logic  of  existence  is  a  logically  impure 
mixture  at  necessary  and  contingent  principles. 


*0* 
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Delaware  U.  Dept,  of  Chemistry,  Newark. 

MADELUNG  CONSTANTS  TOR  THE  CALCIUM  CAR¬ 
BIDE  AND  PYRITE  CRYSTAL  STRUCTURES,  by  R. 
Wood.  [1M3]  (Sfc.  iacL  tables,  refs.  (ATO8R-2105) 
(AF  4XUS)1054)  AD  611381  Unclassified 

Also  published  in  Jaw.  Cheat.  Phyu. .  v.  37:  SM-flOO. 

Wenfim. 

The  Mtrirlung  ronstaMs  for  the  calc  jura  carbide  aad 
pyrite  crystal  structures  have  been  calculated  assum¬ 
ing  that  the  anion  can  be  represented  by  2  spherically 
symmetric  charge  distrtmtiou*.  The  resalts  indicate 
that  the  assumption  that  the  anion  is  spherically  sym¬ 
metric  can  land  to  small  errors  bt  the  esse  of  the 
pyrite  structure  aad  large  errors  in  the  case  of  the 
calcium  carbide  structure.  (Contractor's  abstract) 
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Delaware  U.  [Dept,  of  Psychology]  Newark. 

THE  NEWCOMER’S  ACCEPTANCE  IN  OPEN  AND 
CLOSED  GROUPS,  by  R.  C.  ZiUer.  [1*62]  (»)p. 
(AF06R-J4J5)  (AF  AF06R-M-95)  AD  40771* 

Unclassified 

Also  published  in  Personnel  Admin, .  v.  25:  24-31. 

SifrU&T  1«T 

Resalts  indicate  that  dcsed  groups  aad  those  which  have 
a  history  of  aaccess  are  likely  to  reject  the  ideas  at 
hnowlafgsahle  outsiders.  X  is  proposed  that  groups 


Documentation ,  be.,  Bethesda,  Md. 

A  NOTE  ON  OBVntSICN,  by  R.  M.  Jones.  (1*62]  [2)p. 
(AF06R-J244)  [AF  49(638)1146]  Unclassified 

Also  published  to  Mind,  v.  71:  541-542,  Oct.  1*62. 

Recently  a  logic  has  been  proposed  by  Leonard  that  ad- 
mits  singular  terms  that  denote  nothing,  la  such  a  logic 
there  is  a  certain  problem  concerning  (Aversion.  Sup¬ 
pose  that  statements  at  the  form  fa  are  interpreted  In 
inch  a  my  that  they  are  true  if  and  only  if  the  term  that 
plays  the  role  of  x  denotes  something  to  which  the  term 
that  plays  the  role  of  f  is  applicable,  but  false  if  the 
condition  is  not  fulfilled.  Consider  <be  following  2 
sentences:  (1)  -  Me  aad  (2)  x(~  Mx)c.  A  logic  that  al¬ 
lows  ana  danoting  terms  can  without  harm  permit  as 
inference  from  (2)  to  (i),  since  in  Ain  case  the  premise 
is  false  if  the  singular  tens  is  question  does  sot  denote, 
while  the  inference  is  valid  in  the  usual  way  if  that  term 
does  denote.  The  difficulty  of  disallowing  an  inference 
such  as  that  from  (1)  to  (2)  caa  be  met  by  adopting 
Quine's  device  of  construing  all  singular  terms  as  ab¬ 
breviations  for  definite  descriptions.  Ibis  device  will 
not,  however,  meet  the  following  difficulty  which  is  very 
similar  to  the  one  above  concerning  (Aversion.  Con¬ 
sider  the  sentence  "Ferities  worshipped  Zeus"  which 
might  be  abbreviated  as  follows:  (3)  Wpx.  By  a  logical 
principal  very  similar  to  that  by  which  one  passes  from 
(1)  to  (2),  we  may  pass  from  (3)  toe  (4)  5(Wpx)z.  H  we 
still  hold  to  the  first  agreement  above  concerning  the 
conditions  under  which  a  statement  of  the  form  fx  is 
true,  then  (4)  is  false  since  a  denotes  nothing.  H  the 
device  of  taking  all  singular  terms  as  abbreviations  for 
definite  descriptions  is  adopted,  then  (3)  and  (4)  have  the 
mme  truth  value,  aad  all  such  statements  as  (3)  are 
ffclsc. 
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Dublin  U.  ColL  (Ireland). 

THE  NATURE  OF  SODIUM  EXCHANGES  IN  ISOLATED 
FROG  SARTORII,  by  D.  Convey,  M.  G.  Harrington, 
and  M.  Mullaney.  (1962]  (20]p.  incl.  diagrs  tables, 
refs.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  {AF  61(052)435]  and  Public  Health 
Service)  Unclassified 

Published  in  Jour.  Physiol.  (Louden).  v.  165:  246-265. 
FebT  IMS! 


for  the  analysis  of  problems  about  semi -infinite  solids, 
semi-infinite  circular  cylinders,  and  elastic  layer  are 
written  down.  Finally,  solutions  of  2-dimenidaoril  prob¬ 
lems  are  discussed. 
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Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

RESEARCH  IN  PARTIAL  DIFFERENTIAL  EQUATIONS, 
by  J.  J.  Gergen.  Final  rept.  Feb.  23,  1962,  7p. 
(AF06R-2224)  (AF  49(638)692)  Unclassified 


The  entrance  of  Na  tons  into  isolated  frog  sartorii  has 
been  studied  at  appro  0eC  and  over  a  24  hr  period. 
The  external  Ibid  was  of  the  Ringer- Conway  type.  'The 
Na  content  was  usually  120  mM  and  the  K  content  was 
varied  from  0  to  20  mM.  With  an  external  Na  of  120 
mM  and  a  K  content  of  0  or  2. 5  mM,  the  net  entrance  of 
Na  ions  occurred  in  2  phases.  Phase  1  brought  the  Na 
content  to  about  40  m-equiv/kg  and  was  ended  is  3-4  hr. 
Phase  2,  after  a  further  20  hr,  brought  the  muscle  to 
about  50-59  m-equiv/kg.  The  inclusion  of  ouabain  in 
the  external  Quid  bad  no  appreciable  effect  on  the  Na 
entrance.  With  an  external  K  value  of  5  mM  or  more, 
the  first  phase  is  decreased  and  the  second  phase  does 
not  occur.  Evidence  is  presented  Indicate  that  the 
first  phase  of  such  Na  entrance  arises  from  increased 
permeability  involving  an  outer  compartment  of  the 
fibers,  or  the  whole  fiber  in  a  special  group,  while  the 
second  phase  of  Na  entrance  occurs  through  pores  of 
normal  dimensions  into  an  inner  compartment  of  the 
fiber.  Normally  the  outer  compartment,  if  this  exists, 
would  appear  only  as  a  potential  space.  From  studies 
of  the  membrane  potentials,  potassium  and  water  con¬ 
tent,  and  interfiber  space  measurements,  additional 
evidence  is  presented  for  the  Conway  membrane  theory. 
It  is  shown  that  the  recent  results  of  Steinbach,  using 
the  sartorii  cf  the  Rasa  pi  plena,  provide  further  evi¬ 
dence  for  the  concept  of  a  critical  energy  barrier  to  the 
secretion  of  Na  ions  from  Na- loaded  sartorii. 
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SOLUTIONS  OF  THE  EQUATION*  OF  THERMOELAS¬ 
TIC  EQUILIBRIUM,  by  L  N.  Sneddon.  [1961]  [13)p. 
tad.  rofs.  (AFQ6R-J728)  (AF  18(600)1341) 

AD  413968  Unclassified 

Also  published  In  At  ih.  Mech.  Stosowanej.  ▼.  14: 

A  solution  is  given  of  the  equations  cf  thermoelastic 
equilibrium  appropriate  to  problems  ta  which  the  condi¬ 
tions  Tn  =  =  0,  on  z  =  0,  are  imposed.  B  is  not 

assumed  that  the  normal  component  of  stress  is  zero. 

It  Is  shown  that  the  stress  and  temperature  fields  can 
be  expressed  ta  terms  of  3  harmonic  functions  «,  t, 
and  X.  Lurye’s  solution  is  shown  to  be  derivable  from 
this  general  solution  by  taking  X  =  0  and  making  ?  pro¬ 
portional  to  hn/hz.  The  form  of  notation  tor  problems 
with  axial  symmetry  is  derived  and  sotaticna  suitable 


A  summary  cf  research  done  an  partial  differential 
equations  is  presented.  Topics  considered  include:  the 
applied  mathematics  aspects  cf  partial  differential 
equations,  the  perturbation  of  1-parameter  group  uni¬ 
tary  representations,  and  Poisson  approximating  func¬ 
tions.  In  addition,  the  following  theorem  is  proved:  A 
compact  near-ring  with  zero  radial  is  the  complete 
cartesian  product  of  a  family  of  finite  simple  near-rings. 
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WEAK  EIGENVECTORS  AND  THE  FUNCTIONAL  CAL¬ 
CULUS,  by  R.  T.  Harris.  [IMS]  [19]p.  tncL  rtfs. 
(AF06R-3141)  (AF  AFOSR-61-51)  AD  436119 

Unclassified 

Also  published  in  Trans.  Amer.  W  ttx  Soc. .  v.  109: 
567-164,  Dec.  1*63. 


This  article  constitutes  a  sabstudial  generalisation  of 
the  theory  of  week  eigenvectors  dsflnsd  by  extensions 
cf  a  space.  Let  Dc  Ec  E"'D’  be  separable  Banach 
spaces;  let  *  be  the  set  cf  strongly  continuous  reprssen 
tattoos  cf  the  additive  gronp  of  reals  in  L(E),  S  the  sat 
of  r  (  S  such  that  p^t)  «  l*r(t)j  •*  INagrable 

and  < r(t)a,b>  is  tategrable  for  each  a,  b  c  D,  9j  the 
subspace  for  which  is  coafinuoas  and  f  (log4' 

|r(t)]/(l  ♦  t2))  dt  <  -.  Let  vr(t)  =  snpdrWlj^y 


ir(-t)| 


L(E)» 


1)  and  let  S(r)  be  the  algebra  of  'unctions  f 


which  are  rich  Fourier  transforms  of  a  nsuart  mj  an 
the  line  such  that  J  wf  omf  <“.  Bills  dense  in  O  and 
r(t)N  *  N,  thee  is  the  set  <'e:  e<El>’,  <  :*(t>\  e  ;  « 


eUt<.a,  e>]  for  all  agN,  and  «x  is  the  sei  *  (C  for 
which  *r(t)e  =  e***e.  Br<l,  f  thwe  TjX  - 

j  ((ttadm^t)  defines  a  trassforxu  ft  E  such  jvxt  7(  com¬ 


mutes  with  r(t)  and  f  -  Tj  is  a  continuous  ik^uomorp:t<sm 


to  a  s^algebra  cf  L(E).  H  r  £8,  there  is  a  unique  mop 
X  -  Tx€  L0>,D*)  such  that  :t<a,  Txb>  4X  =  <Txa,b> 


if  f  €*(r).  BrfJ,  lc  s(r),  e  C  «x,  then  *V  »  «*)•; 
the  set  «x  corresponds  to  the  set  of  eigenvectors,  tbe 
set  cf  X  such  that  *x  /  0  to  the  spectrum.  SisUVj  'lUn* 
between  the  spectral  properties  cf  r  <  9j  asd  thc*>  for 
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spectral  operators  of  scalar  type  are  exhibited.  ft  is 
proved  also  that  if  r  t  8,  the  ranee  of  T  is  contained 

in  *  ,  and  for  operators  o f  cyclic  type  this  ranee  is 
3^.  Representation  theorems  for  cdbunitar?  operators 

and  other  concrete  examples  are  given.  (Hath.  Rev. 
abstract) 
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CONVERGENCE  OF  EXTENDED  BERNSTEIN  POLY¬ 
NOMIALS  IN  THE  COMPLEX  PLANE,  by  J.  J.  Gergen, 
a  Dressel.  and  W,  H.  RurceU.  Jr.  [1962]  [lOfc. 
tncl.  refs.  (AFOSR-64-073O)  (AF  AF06R-61-51) 

AD  436515  Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  13:  1171* 

im  ise: — 

The  following  theorem  Is  proved:  Suppose  that  f(z)  is 
analytic  and  has  property  B  in  p(d),  where  d  is  a  posi¬ 
tive  number.  Then  the  functiras  = 

e-ta  £  J!s£ - {  *.  o<k,  satisfy  the  fallowing 

X=0  L’  k 

4  conditions.  (1)  P^(z;f )  is  an  entire  function  of  z  for 
each  k.  (2)  Pk(z;f)  -  f(z)  as  k  -  »  in  p(d).  (3)  The  con¬ 
vergence  in  (2)  Is  uniform  an  each  compact  sib  set  of 
p(d).  (4)  The  functions  tPgtz/Xj^lJ^^  where  Xj  = 

exp[l/(2k)],  have  property  B  uniformly  in  p(d). 
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PS  YCHQPtiYS  JO  LOGICAL  STUDIES  IN  ALTERED 
SENSORY  ENVIRONMENTS,  by  S.  L  Cohen,  A.  J. 
Silver  man,  and  B.  M.  ShmavcmJan.  [1962]  [23  fc.  me  I. 
diagrs.  tables,  refs.  (AFOSR-J372)  (AF  49(638)354) 
AD  403612;  AD  406452  Unclassified 

Presented  at  Fifth  European  Cool,  for  Psychosomatic 
Research,  Apr.  23,  1962,  Madrid  (Spain). 

Also  tublished  in  Jour.  Psychos  otnat.  Research,  v.  6: 

159-281.1462. 

Body-  and  field-oriented  subjects  were  tested  for  2  hr 
in  a  low  sensory  input  experiment.  Suojects  who  were 
field-oriented  showed  (1)  the  most  intense  psychologi¬ 
cal  discomfort;  (2)  a  higher  incidence  of  visual  and 
auditory  imagery;  (3)  more  evidence  of  disorganization 
of  thought;  (4)  greater  discomfort  with  body  sensations; 
(5)  less  ability  to  discriminate  somato- sensory  cues; 
and  (6)  EEG  and  skin  resistance  evidence  of  a  higher 
level  of  alerting.  Next,  subjects  received  either  a 
sedative,  stimulant,  or  placebo  capsule  and  were  tested 
in  the  same  manner.  The  response  ntteras  of  both 
groups  with  a  placebo  were  similar  t-  those  ti. served 
in  the  previous  experiment.  Toe  response  of  the  sub¬ 
jects  to  the  sedative  and  to  the  stimularl  was  different 
in  that  the  field  subjects  showed  a  decrease  in  central 


nervous  system  activation  and  a  more  relaxed  psycho¬ 
logical  state  as  the  experiment  orogressed  while  body 
subjects  showed  alerting  to  the  stimulant  and  mixed 
response  tc  sedative.  Renee,  altering  the  internal  state 
of  the  2  subjects  changed  their  response  patterns  to  the 
experimental  environment.  In  another  study  the  re¬ 
sponses  of  subjects  given  LSD  during  .  ?-hr  low  sensory 
input  experiment  were  compared  to  i  capo,  es  of  sub¬ 
jects  given  a  placebo.  The  effects  In  the  L.  j  subjects 
were  very  similar  to  the  responses  of  field  subjects  in 
the  previous  study.  Possible  n eurol  tarmonal  and  ncu- 
rophyr-iological  differences  in  addition  to  perceptual 
mode  and  personality  differences  m  b-~dy-  and  field-ori¬ 
ented  subjects  are  discussed.  The  possible  application 
of  the  experimental  results  to  clinical  diagnostic  and 
therapeutic  problems  and  selection  and  training  prob¬ 
lems  in  aerospace  research  are  reviewed. 
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PERCEPTUAL  AND  ENVIRONMENTAL  INFLUENCES 
ON  PSYCHOPHYSIOLCG1CAL  RESPONSES,  by  A.  J. 
Silverman,  S.  L  Cohen,  and  B.  U.  Shmavouian.  [1962] 
[18]p.  incl.  tables,  refs.  (AF06R-J699)  (AF  49(638)- 
354}  AD  413630  Unclassified 

Also  published  la  Recent  Advances  in  Biological  Psy¬ 
chiatry;  Proc.  of  the  Seventeenth  Annua!  Convention 
and  Scientific  Program  of  the  Society  of  Biological 
Psychiatry,  Toronto  (Canada)  (May  4-6,  1962),  *d.  by  J. 
Wortis.  New  York,  Naum  Pr  yss,  v.  5:  347-364,  1963. 

Body  (field-independent)  and  lie’s)  (field-dependt  -u)  *b- 
jects  were  exposed  to  2  experiments  characterized  by 
uncertainty,  immobility,  social  isolation,  and  law  sen¬ 
sory  inpsds.  In  the  second  experiment  a  pill  (either  a 
stimulant,  sedative,  or  placebo)  was  given  Just  before 
the  experiment  began  Field  subjects  remained  mere 
aroused  than  body  subjects  during  the  2-br  experiment. 
Middle  subjects  were  least  aroused  in  general.  Inter¬ 
view  data  revealed  more  evidence  of  ego  disorganization 
among  field  subjects  with  more  di-comfort  and  restless¬ 
ness,  projection,  imagery,  aad  time  distortion.  Field 
subjects  with  placebo  show  more  CNS  activation  than 
body  subjects  with  placebo.  The  (fleet  of  the  pill  in 
this  experimental  setting  appeared  to  be  a  general  lower¬ 
ing  of  CNS  activation.  This  lowering  was  more  pro¬ 
nounced  in  the  body  than  in  the  field  group.  Field  sub¬ 
jects  are  more  sedated  with  a  sedative  than  body  sub¬ 
jects.  Field  subjects  show  decreased  CNS  activation 
with  a  stimulant;  body  subjects  shew  increased  activa¬ 
tion.  Body  subjects  show  mare  activation  with  stimu¬ 
lant  and  less  activation  with  sedatire  than  with  placebo. 
Field  subjects  show  most  activation  with  placebo,  '.he 
effects  of  perceptual  and  ecvtnmcneatal  influences  oa 
pre- experimental  population  differences  were  discussed. 
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[MICROWAVE- MILLIMETER  AND  RADIO  FREOUENCY 


>  184  < 


AIR  t-RCE  SCIENTIFIC  RESEARCH 


S PECTR06C0P ( },  by  [W.  Gordy).  Final  rept.  Oct. 
12.  1959-Jin.  31,  1962  121 Jr  iocl.  diagrs.  refs. 
(AF06R-23101  (AF  ->9(638)765)  Unclassified 

A  bibliography  a f  106  papers  published  under  the  con¬ 
tract  is  given.  One  technical  report  and  3  abstracts  at 
media?  presentations  are  bound  with  this  final  report. 
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MILLIMETER  WAVE  MOLECULAR  BEAM  SPEC¬ 
TROSCOPY:  ALKALI  BROMIDES  AND  IODIDES,  by 
J.  R.  RirkaadW.  Gordy.  [1962][14]p.  incl.  ilhis. 
diagrs.  tobies,  refs.  (AFOSR-3931)  [AF  49(638)765] 

Unclassified 

Also  published  in  Ptys.  Rev. ,  v  127:  817-830,  Aug,  1, 
T9S5l 

The  pure  rciatianal  spectra  of  tV*  alkali  bromides  and 
the  alkali  iodides  were  investigated  in  the  1. 5  to  5. 0 
mm  range  at  the  microwave  region.  The  experiment 
was  performed  by  passing  a  beam  of  molecules  in  the 
vapor  state  from  an  oven,  capable  at  producing  tem¬ 
perature*  up  to  1000'C,  Into  an  over  sired  section  of 
wave  guide  so  that  the  direction  d  incident  microwave 
radiation  was  at  rigid  angles  to  the  flow  direction  cf 
the  molecular  beam.  In  this  way  line  widths  less  than 
100  kc/sec  at  100,000  me/sec  were  easily  achieved. 

The  line  frequencies  were  measured  with  a  precision 
better  than  one  port  in  10®.  The  apparatus  was  de¬ 
veloped  as  a  series  of  modifications  on  an  earlier 
experiment.  Dunham's  theory  for  diatomic  molecules 
was  applied  in  interpretation  of  the  data.  In  most 
cases,  the  values  for  Ee,  af,  and  re  were  known  al¬ 
though  less  accurately,  but  D#  and  3C  were  found  for 
the  first  time.  From  the  latter  two,  accurate  determi¬ 
nations  were  made  for  the  first  time  of  u:e  and  u:^. 

From  these  values,  information  has  been  obtained 
about  the  potential  functions,  which  suitably  describe 
these  diatomic  alkali  halides.  In  addition,  centrifugal 
distortion  constants,  isotope  mass  ratios,  moments  of 
nertu,  and  tr.ter nuclear  distances  has®  been  accurately 
evaluated  ter  such  molecule.  (Contractor's  abstract) 
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ENERGY  MIGRATION  AND  TRANSFER  IN  SOLID 
ARGON  AND  KRYPTON  AT  LCW  TEMPERATURES, 
by  W.  V.  Bouldin,  R.  A.  Pastes,  and  W.  Gordv. 

(1962]  [3)p.  Incl.  diagrs.  (AFOSR-3S32)  [AF  49(538)- 
785]  Unclassified 

Also  published  in  Ptiys.  Rev.  Ltrs. ,  v.  9;  98-100, 

Aug.  iT^TKT — 


electron  spin  resonance  signals.  K  is  suggested  that 
the  matrix  transfers  energy  to  the  impurity  but  a  satis¬ 
factory  exploration  of  the  mecharism  has  not  been  found. 
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ELECTRON  SPIN  RESONANCE  OF  AN  IRRADIATED 
SINGLE  CRYSTAL  OF  N-CARBAMYL  GLYCINE,  by 
D.  V.  G.  L.  Naraeimhx  Rao  and  M.  Kata  yarns.  [1962] 
[3]p.  incl.  diagrs.  tables.  (AFGSR-3933)  (AF  49(636)- 
765)  Unclassified 

/iso  published  in  Jour.  Chem.  Fbys. .  v.  S'1:  382-384 

XI TBriMT— 

The  electron  spin  resonance  spectra  of  y-tr radiated 
single  crystals  of  N-carbamyl  glycine  have  been  mens  - 
ured  at  9  and  23  kznc/sec  for  various  orientations  of 
crystals  in  the  external  magnetic  field.  The  proposed 
structure  of  the  free  radical  produced  by  y-irradiatian 
Is  deter  mined  by  the  analysis  of  the  hyperfine-  interac¬ 
tion  constants.  The  spin  density  at  the  carbon  atom  is 
75%  and  the  free  radical  is  similar  to  that  produced  from 
acetyl-glycine  and  glycylglycine.  (Contractor's  abstract) 
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ELECTRON  SPIN  RESONANCE  OF  A  y- IRRADIATED 
SINGLE  CRYSTAL  OF  N- ACETYL  METHIONINE,  by  £. 
CipoUml  and  W.  Gordy.  [1962]  [5]p.  incl.  diagrs. 
(AFOSR-3934)  (AF  49(638)765)  Unclassified 

Also  publirhed  is  Jour.  Chem.  Phys. ,  v.  37:  J3-I7, 
July  I,  1962. 

tree  radicals  produced  by  y-lrradiaiicn  of  single  crys¬ 
tals  of  N-acetyl  methionine  have  been  Investigated 
through  their  electron  spin  resonance  patterns  for  dif¬ 
ferent  orlentatims  in  the  magnetic  Held.  Two  chemi¬ 
cally  different  free  radicals  have  been  found,  both  rela¬ 
tively  stable  at  room  temperature.  One  of  them  has  an 
ESR  pattern  very  similar  to  that  of  cystine  dihydro- 
chlortde.  The  g  tensor  tor  this  radical  is  anisotropic 
with  principal  values  2. 004,  2. 029.  sad  2. 064.  An  iso¬ 
tropic  doublet  hyperf ice  structure  of  9. 5-  gauss  spacing 
is  observed.  The  second  resonance  has  a  comp*  ex.  in¬ 
completely  resolved,  hyperf  tec  structure  with  a  total 
spread  cf  about  26  gauss.  Rs  almost  isotropic  g  tensor 
with  principal  values  from  2. 002  to  2. 005  indicates  that 
the  electron  spin  density  it  concentrated  an  a  carbon. 
Strictures  for  both-  free  radicals  are  proposed.  (Con¬ 
tractor's  abstract) 
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y- irradiation  of  smell  conceiiraUcics  cf  methane  (ar 
heavy  methane)  in  an  argon  or  krypton  matrix  at  4. 2  "K 
gives  unexpectedly  intense  H  for  D)  and  CH  ?  (or  CDy) 
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RESONANCE  OF  GAMMA-IRRADIATED  ACETYL-D,  L- 
ALANINE,  by  M.  Katayama,  [IMS]  [lOfc.  tad,  diagra. 
(Bound  with  tta  AFQSR-2310)  (AF  49(338)765) 

Unclassified 

Also  polished  In  Phys.  Rev. ,  v.  124:  1440-1443, 

S£yi5^  IMS. 

Doable  quantum  transitions  were  ab served  sat  high  rl 
fields  ta  hyperftas  spectra  of  etectroo  spin  resonance 
of  tbe  free  radical  produced  by  tbe  y- Irradiation  of 
acetyl-d,  X -alanine.  The  presence  of  Interaction  be¬ 
tween  the  free  radicals  gives  rise  to  the  double  quantum 
traasMcas,  A  theoretical  explanation  is  given.  (Con¬ 
tractor's  abstract) 
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ELECTRON  SPIN  RESONANCE  OF  GAMMA-IRRUH- 
itTED  SINGLE  CRYSTALS  OF  ACETYL-D. !,- ALA¬ 
NINE  AND  CHUJROACETYL-D,  L- ALANINE,  by  Id. 
Kata  jama.  [IMS]  [7J>.  tael,  dJagrs.  tables,  refs. 

(AF  4*<«»)765]  0ncfca»iil*d 

Published  In  Jour.  Molec.  Spertros. ,  v.  9;  421-435, 

bee.  IMS. 

The  electron  spin  resonance  spectra  of  y-irradiated 
stogie  crystals  of  acetyl-d,  1-  a  la  nine  and  chloroscMyl- 
d,  1-alaatae  have  been  measured  at  S  kmc/sec  and  S3. 4 
fane /sec  far  various  orientations  in  the  external  mag¬ 
netic  (told.  The  free  radical  produced  by  y  irradiation 
in  both  compounds  is  determinate  ,o  be  RCONHC(Me) 

(CO»H)  from  the  analysts  of  -t  hyperflne  Interaction 
canmants.  The  electron  spin  densities  are  approx 
0. 76  and  0. 66  tor  acetyl-d,  1  -alanine  and  chloroscetyl- 
4,1-abudne,  respectively.  {Contractor's  abstract) 
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BOTOP1C  EFFECT  CM  THE  RELEASE  OF  ATOMS  BY 
IRRADIATION  OF  MOLECULES  AT  LOW  TEMPERA¬ 
TURE  (Abstract),  by  W.  [V.  ]  Bculdls  and  W.  Gordy. 
[IMS]  [l]p.  [AF  46(636)765]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phva.  Sne. , 
Washington,  3.  C. ,  Apr.  23-36,  1642. 

Published  in  Boll.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 
S7I-37S,  Apr.  33,  1963. 

This  work  was  suggested  by  an  earlier  experiment  ta 
this  Ubcratorj  which  indicated  that  H  is  much  more 
easily  removed  by  y  Irradiation  of  mixed  isotopic 
species  of  ice  at  4.  S’K  than  U  D.  Partially  d  cut  crated 
methanes  have  been  y-irradiated  at  4.  S’K,  both  pure 
and  in  argon  and  krypton  matrices,  and  it  has  been 
fonad  in  each  instance  that  the  release  of  an  H  atom 
from  a  CH  bond  is  4  to  8  times  more  probable  than  the 
release  of  a  D  atom  from  a  corresponding  CD  bond. 


The  relative  abundance  of  H  to  D  was  measured  by  a 
comparison  of  the  relative  strength  of  the  ESR  signals 
of  H  sad  D.  Some  effect  of  mass  on  the  probability  of 
escape  would  be  expected  to  result  from  the  appreciable 
difference  in  aero- point  and  from  excited  vibrational 
energies  which  would  favor  the  barrier-tunneling  ability 
of  the  lighter  isotope.  Theoretical  prediction  of  the  ex¬ 
pected  differences  would  be  difficult  and  would  seeming¬ 
ly  require  more  knowledge  than  U  available  of  tbe  bar¬ 
riers  to  escape  '  om  the  parent  molecule  in  the  different 
matrices.  Nevertheless,  use  can  be  made  of  the  H/D 
production  ratios  to  compare  the  barriers  in  different 
matrices. 
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MILLIMETER  WAVE  SPECTRA  OF  HNC8  AND  HNCO 
(Abstract),  by  R.  Kewley,  K.  V.  L.  K.  Sastry,  and  M. 
Wtanewtaser.  [1842]  [1J>.  [AF  49(638)765] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-24,  1942. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U,  v.  7: 
373,  Apr.  33,  1962. 

The  millimeter  wave  spectra  of  iaothiocyanlc  (HNCS)  anJ 
of  isocyanic  add  (HNCO)  have  been  studied.  Both  mole¬ 
cules  are  slightly  asymmetric  rotors  and  were  expected 
to  have  centrifugal  distortion  K  patterns  which  would 
fit  the  normal  centrifugal-distortion  expression  for  a 
symmetric  rotor,  if  corrections  for  small  asymmetry 
are  taken  into  account.  Sfnrsrer,  it  is  found  that, 
whereas  the  HNCO  spectrum  fits  very  closely  with  the 
symmetric-rotor  expression  with  normal  positive  values 
of  Dj  and  Djg,  the  K  patterns  for  iiMCE  and  DNCS  nave 
an  irregular  arrangement.  The  lines  K  =  0,  1,  2  far  the 
J  »  10  -  9,  9-8,  and  8-7  trarBltions  of  HNCS  and 
DNCS  have  been  identified.  The  center  frequencies  both 
of  the  K  =  1  components  and  also  of  the  K  =  2  compo¬ 
nents  are  displaced  towards  higher  frequencies  relative 
to  K  =  0,  and  also  do  net  fit  the  centrifugal -distortion 
formula  for  a  symmetric  rotor.  The  possibility  of 
Coriolis  Interactions  due  to  high  rotational  energy  around 
the  molecular  a  axis  is  being  investigated.  Values  of 
rotational  constants  are;  HNCS:  Bq  =  5883.40  mc/sec, 

C0  «  5845. 62  mc/oec,  Aq  =  1,620,000  mc/sec.  DNCS; 
Bn  =  5503.  52  mc/sec.  C.  =  5445. 01  mc/sec.  An.  - 
661,300  mc/sec.  HNCO:  Bq  =  11070.97  mc/sec,  Cq  = 
10910.76  mc/sec. 
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Duke  U.  [Microwave  Lab.  ]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  OF  GAMMA-IRRADI¬ 
ATED  SINGLE  CRYSTAL  OF  ACETYL- L-GLUTAM1C 
ACID,  by  M.  Katayama.  [1962]  [4)p.  tael,  diagrs. 
(AFOSR-J1S4)  (AF  AFOSR-62-327)  AD  400394 

Unclassified 
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Also  piblished  Is  Jour.  Chem.  Phys. ,  v.  37:  2143- 

5I?87Not'. 

The  electron  rp'.-  -esonanc*  spectra  of  gamma-lr radi¬ 
ated  single  crystals  of  acetyl-  L- glutamic  acid  have 
been  measure!  at  9  and  23. 4  kmc /sec  for  various  ori¬ 
entations  of  the  crystal  in  die  external  magnetic  field. 
The  structure  of  the  free  radical  produced  immediately 
after  the  IrradicUon  of  acetyl- L-ghdamic  add  is  de¬ 
termined  from  the  analysis  of  the  hyperfine  interaction 
constants.  However,  this  radical  transforms  to  another 
more  stable  one  in  the  half-life  of  3  days.  The  struc¬ 
ture  of  the  stable  free  radical  is  inferred  from  the  hy¬ 
perfine  structure  of  its  electron  spin  resonance.  (Con¬ 
tractor's  abstract) 
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ELECTRON  SPIN  RESONANCE  STUDIES  OF  IRILUM- 
ATED  SINGLE  CRYSTALS  OF  D- FRUCTOSE  AND  L- 
SORBOGt ,  by  H.  Ueda.  [1982]  [3fc>.  lncl.  diagrs.  . 
tables.  (AF06R-J784)  (AF  AF06R-62-327)  AD  413563 

Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  67:  966- 

5SJTSfl583r 

Among  the  polycrystalline  sugars,  only  D-fractoee  and 
L- sorbose,  when  irradiated,  are  known  to  give  an 
e.  s.  r.  spectrum  of  4  lines.  When  Irradiated  polycrys¬ 
talline  L- sorbose  was  heated  to  100°,  it  gave  a  spec¬ 
trum  identical  with  that  of  Irradiated  D- fructose  which 
had  not  been  heated.  In  the  present  work,  the  results 
obtained  from  polycrystalline  materials  were  studied 
in  more  detail  using  single  crystals.  Irradiation  at 
77‘K  followed  by  beating  revealed  that  a  radical  trans¬ 
formation  occurs  la  these  sugars,  which  is  a  caused 
by  the  deformation  of  the  pyranose  ring.  The  free 
radical  produced  is  -CHtOHJ-ClOHj-CHj-O-.  (Con¬ 
tractor's  abstract) 
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Ehihe  U  {Microwave  Lab.  ]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  RADIA¬ 
TION  EFFECTS  ON  POLYAMINO  ACIDS,  by  R.  C. 
Drew  and  W.  Gordy.  [1962]  [28  J?.  incL  diagrs.  refs. 
(AF06R-J785)  (AF  AF06R-62-327)  AD  406390 

Unclassified 

Also  published  in  Radiation  Research,  v.  18:  £62-579, 
Apr.  lW3I 

Effects  of  Ionizing  radiation  on  18  polyamino  acids  have 
been  examined  with  the  ESR  method.  In  about  half  of 
these  it  was  found  possible  to  interpret  the  ESR  ob¬ 
served  at  room  temperature  as  arising  from  tree  radi¬ 
cals  farmed  by  loss  of  the  H  from  the  -CHR-  group  of 
the  polypeptide  chain.  In  the  others,  the  room  tem¬ 
perature  ESR  signals  seem  to  arise  from  a  damaged 
side  chain  or  R  group.  The  ESR  obtained  at  77*  K  are 
generally  different  from  those  obtained  Is  room 
temperature  experiments  and  may  arise  often  from 


charged  or  ionized  molecules.  Oxygen  eas  found  to  alter 
or  jue  jeh  the  ESR  of  all  the  polyamino  adds  studied, 
some  more  rapidly  then  others.  The  Ute.  Ulan  of  the 
signal  is  thought  to  be  caused  by  a  conversion  af  the 
radical  X  to  peroxide  radicals  X-O-O.  The  later  decay 
of  the  signal  probably  results  from  the  release  of  the 
H  atoms,  which  escape  through  the  lattice,  and  the  con¬ 
sequent  conversion  of  the  polymeric  free  radicals  to 
stable  radicals. 
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Duke  U.  (Microwave  lab.  ]  Durham,  N.  C. 

ON  THE  L-TYPE  DOUBLING  AND  I^TYPE  RESO¬ 
NANCE  OF  MOLECULES  IN  THE  MICROWAVE  REGION, 
by  G.  G.  Weber.  [1962]  ]27|>.  incl.  tables,  refs. 
(AF06R-J797)  (AF  AF06R-62-327)  AD  413470 

Unclassified 

Also  published  in  Jour.  Molec.  Spectros. ,  v.  10:  321- 

vnrmfim: 

The  1-type  doubling  and  the  1-type  resonance  of  mole¬ 
cules  in  the  microwave  region  are  phenomena  which  are 
encountered  often  but  in  many  cases  are  not  correctly 
Interpreted.  The  present  work  has  the  purpose,  to  make 
clear  the  theory  and  to  apply  It  to  the  interpretation  of 
the  spectra  of:  methyl  cyanide,  methyl  acetylene,  and 
tertiary  butyl  acetylene.  (Contractor's  abstract) 
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Duke  U.  [Microwave  Lab.  ]  Durham,  K.  C. 

THE  MILLIMETER  WAVE  SPECTRA  OF  BOCYANIC 
AND  BOTHIOCYANIC  ACID6,  by  R-  Kewley,  K.  V.  L. 
N.  Sastry,  and  M.  Winnewlsser.  [1962]  [24^.  Incl. 
diagrs.  tables,  refs.  (AFOSR-J129S)  (AF  AF06R- 
62-327)  AD  424101  Unclassified 

Also  published  in  Jour.  Molec.  Spectros. ,  t.  10:  418- 

Wr,"3wie 

An  investigation  of  the  mm-wave  rotational  w>ectra  of 
the  very  slightly  asymmetric  tops  HNCS,  DNC8,  HNCO, 
and  DNCO  has  been  carried  out  in  the  frequency  range 
80, 000-190,000  mc/aec.  Several  R -branch,  a-type, 
transitions  were  observed  for  each  molecule  and  the 
rotational  c  no  Hants  A^,  B0,  and  CQ  were  determined 

for  the  4  species  containing  the  most  abundant  isotopes 
of  N,  C,  C,  or  S.  Use  cadrifegal  distortion  K-nsttsm 
is  different  In  character  far  each  of  the  4  molecules. 
Agreement  between  calculation  and  experiment  is  ob¬ 
tained  for  HNCO  and  DNCO.  This  expression  gives  a 
poor  fit  far  DNCS  and  no  fit  for  HNCS,  and  at  present 
no  treatment  has  been  found  to  fit  or  explain  satisfac¬ 
torily  the  K-pattern  for  these  2  molecules.  A  number 
of  lines  due  to  rotational  transitions  of  vtoratlonaUy 
excited  molecules  were  also  observed  sad  are  assigned 
to  the  states  vj  =  1  and  Vj  -  I  for  HNCS  and  HNCO  and 
probably,  in  addition,  v,  »  1  for  DNCS.  (Contractor's 
abstract,  modified) 
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Duke  U.  (Microwave  Lab.  ]  Durham,  N.  C. 

A  CYCLOTRON  RESONANCE  STUDY  OF  IONIZATION 
IN  LOW-PRESSURE  FLAMES,  by  E.  M.  Bulewicz  aid 
P.  J.  Padley.  [1961]  [S^J-  loci.  dUgr*.  table,  refs. 
(AF06R-J12W)  (AF  AF06R-62-327)  AD  424213 

Unclassified 

Alto  published  In  Ninth  Sympoeium  (International)  on 
Combo  «tlon,  tor nell  U. ,  abaca,  N.  Y.  (Aug.  27-Sept. 
1.  1962)  New  York,  Academic  P-ess,  1963,  p.  638- 

646. 

Electron  concentrations  and  electron- molecule  colli¬ 
sion  cross  sections  have  been  measured  by  the  eye' ci¬ 
tron  resonance  method  on  flames  o f  hydrocarbons,  al¬ 
cohols,  esters,  ketones,  sad  ethers,  all  at  reduced 
pressure.  The  main  observations  made  in  the  reaction 
acne  are  (1)  The  average  electron-flame  gas  molecule 
collision  cross  section  varies  little  from  fuel  to  fuel; 

(2)  The  electron  concentration  in  hydrocarbon  flames  is 
proportional  to  the  total  pressure;  (3)  A  {dot  of  the  ratio 
of  the  electron  concentration  per  molecule  of  fuel  to 
the  total  burned  flame  gas  concentration  against  the 
number  of  carbon  atoms  in  the  molecule  shows  the  fol¬ 
lowing  regularities:  points  for  saturated  hydrocarbons 
lie  on  a  smooth  curve;  those  for  unaatu rated  hydrocar¬ 
bons  lie  an  various  smooth  curves  displaced  upwards 
to  greater  Ionization  levels;  if  the  fuel  contains  one 
oxygen  atom  the  ionization  is  lowered  by  an  approxi¬ 
mately  constant  amount  with  respect  to  the  correspond¬ 
ing  saturated  hydrocarbon;  when  2  oxygen  atoms  are 
present  the  effect  is  doubled;  and  (4)  The  effect  of  In¬ 
ert  additives  such  as  argon,  and  of  nonhydrocarbon  fuel 
additives  such  as  hydrogen  was  studied.  Results  sug¬ 
gest  that  a  very  Important  step  In  the  process  of  ion 
production  Is  the  reaction  CH  ♦  O  -  CHO*  +  e~.  Poly¬ 
merization  reactions  as  a  means  at  ion  production  ap¬ 
pear  to  be  of  secondary  importance.  (Contractor's 
abstract) 


832 

Duke  U.  [Microwave  Lsb.  ]  Durham,  N.  C. 

A  STUDY  OF  IONIZATION  IN  CYANOGEN  FLAMES 
AT  REDUCED  PRESSURES  BY  THE  CYCLOTRON 
RESONANCE  METHOD,  by  E.  M.  Bulewicz  and  P.  J. 
Padlay.  [1962]  [  12 incL  diagrs.  table,  refs. 

(AF06R- J 1300)  (AF  AF06R-62-327)  AD  424224 

Unclassified 

Also  published  in  Ninth  Symposium  (International)  on 
Combustion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27-SepL 
1,  1962)  New  York,  Academic  Press,  1963,  p.  647- 

6SS. 

The  ionization  in  the  reaction  zone  of  cyanogen-oxygen 
flames  at  reduced  pressure  was  studied  by  the  method 
of  cyclotron  resonance.  Although  the  temperatures  of 
these  flames  are  sufficiently  high  for  thermal  ioniza¬ 
tion  at  nitric  oxide  to  account  for  the  observed  free 
electron  concentrations,  other  characteristics  of  the 
ionization  are  consistent  only  with  the  operation  at  n on- 
thermal  processes.  These  processes,  however,  appear 


to  be  different  from  those  inferred  to  be  taking  place  in 
hydro-carbon-oxygen  flames,  and  seem  to  Involve  en¬ 
ergetic  3-body  reactions.  Some  auxiliary  spectral  evi¬ 
dence  is  also  presented.  When  traces  of  hydrogen  are 
added,  the  electron  concentration  decreases  considera¬ 
bly  —  particularly  for  fuel-lean  flames.  As  the  con¬ 
centration  of  cyanogen  in  the  fuel  is  reduced  to  about 
20%,  a  second  ionization  maximum  appears,  associated 
aith  a  greenish  glow  from  the  burned  gases,  it  is 
shown  that  attempts  to  explain  this  effect  simply  In  terms 
at  reactions  occurring  In  hydrocarbon-oxygen  flames 
meet  with  difficulties  which  cannot  be  resolved  at  this 
stage.  (Contractor's  abstract) 
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Duke  U.  [Microwave  Lab.  ]  Durham,  N.  C. 

STARK  EFFECT  AND  DIPOLE  MOMENT  OF  METHYL 
FLUORIDE,  byD.  M.  Larkin  and  W.  Gordy.  [1962] 
[5fc>.  incl.  lilus.  diagr.  tables.  (AFOER-J1301) 

(AF  AF06R-62-32?)  AD  424225  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  2329- 
2S337Say"I3ri963. 

High-precision  Stark  effect  measurements  have  been 
made  on  the  J  =  1  -  2  transition  of  methyl  fluoride  In  the 
shorter  millimeter  wave  region.  A  parallel-piate  Stark 
cell  employing  silver-coated  glass  {dates  held  apart  by 
optically  ground  quartz  spacers  was  used.  Millimeter 
wave  power  was  fed  between  the  plates  by  2  sets  of 
horns,  one  of  which  allowed  for  measurement  of  the 
AM  =  0  transitions  and  the  other  for  measurement  of  the 
AM  =  *  1  transitions.  The  dc  voltage  across  the  Stark 
plates  was  measured  with  a  standard  potentiometer. 

Both  the  first-  and  second-order  effects  were  measured. 
The  resulting  value  for  the  dipole  moment  of  CHjF  is 
it  -  1. 8555  a  0. 0015  D  for  the  ground  vibrational  state. 
(Contractor's  abstract) 
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FLUORINE  HYPERFINE  INTERACTION  IN  THE  ESR 
OF  IRRADIATED  ORGANIC  S1NCLE  CRYSTALS,  by  R. 
Lontz  and  W.  Gordy.  [1962]  [10]p.  incl.  diagrs.  table. 
(AF06R-84-0049)  (AF  AFOSR-62-32?)  AD  431145 

Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of  the 
first  lnternat'1.  Conf. ,  Jerusalem  (Israel)  (July  16-20, 
1962),  New  York,  Academic  Press,  v.  2:  705-804,  1963. 

Analysis  of  the  F19  hyperfine  structure  of  the  free  radi¬ 
cal  produced  by  y- irradiation  of  CFjCONHj  indicates 
that  this  radical,  except  for  the  H  atoms,  is  planar. 
Although  the  structure  of  the  crystal  is  unknown,  the 
planes  of  the  radicals  are  found  to  have  2  orientations 
68“  apart,  both  parallel  to  crystal  faces.  The  F19 
couplings  cf  the  2  F  atoms  are  equivalent  and  are  ani¬ 
sotropic,  with  principal  values  of  Aj  =  Aj  =  24  and  Aj  = 

178  gauss.  Its  axial  symmetry  indicates  that  the 
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coupling  arises  primarily  from  electron  spin  density  in 
an  F  orbital  which  has  an  axis  of  symmetry  perpendicu¬ 
lar  to  the  plane  of  the  radical.  CFjCF  CONHj  was  also 
Y-irradlated.  The  F19  coupling  of  the  CF  group  is 
similar  to  that  found  in  the  CF2CONH2  radical,  but  the 
coupling  in  the  CFj  group  is  different  and  arises  partly 
through  hyperconjugation  interaction  with  the  a  bonds 


and  partly  through  -  bunding  to  the  F  atoms.  Surpris¬ 
ingly,  at  room  temperature  the  F’s  of  the  CF3  group 
have  equivalent  coupling,  which  seems  to  Indicate  that 
the  Cr\j  group  is  rotating.  The  ESR  of  the  irradiated 
CF-jCFjCONHj  decays  rapidly  in  air,  whereas  that  of 

irradiated  CF3COKH*  does  not.  (Contractor's  abstract, 
modified) 
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El  at  era  Kturax  Coll.  Dept,  of  Chemistry,  Quincy, 

Him. 

DEUTERIUM  EXCHANGE  BETWEEN  DEUTERIODI- 
BORANE  AND  ALUMINUM  BOROHYDRIDE,  by  P.  C. 
Htjtnry  mod  J.  C.  Larrabee.  Oct.  1 9c 2  (6}p.  Incl. 
i^afra.  tables,  refs.  (AF06R-J1524)  (AF  18(603)119) 
AD  427510  Unclassified 

Also  pasllahed  In  Inorr.  Chem  v.  2:  885-890,  Oct. 

im  - 

Tbs  kMetics  of  die  eschaage  of  deuterium  between  dibor- 
aas  sad  aluminum  berobydride  were  studied  oyer  a  tem¬ 
perature  range  of  -7  to  20*.  and  the  orders  of  readier 
were  found  to  be  dependent  on  the  relative  proportions 
of  BjDj  and  Al(BH^)j.  When  the  pressure  of  Is 

less  than  4  times  the  Al(BHg)g  pressure,  the  reaction 
order  was  found  to  be  0. 52  with  respect  to  Al(BH^)j  and 
1 . 7  with  respect  to  B^Dg  At  ratios  greater  than  4  the 
order  of  reaction  with  respect  to  Al(BHf)j  changed  to 
O.i  and  the  order  with  respect  to  B^Dg  changed  to  -1.  2. 

The  activation  energy  was  found  to  be  14  ±  1  kcal/mol. 

A  me- .1— nism  is  proposed  involving  the  thermal  disso¬ 
ciation  of  b-ith  A1(BH  )  and  B,Da  followed  by  a  rate- 

determining  collision  of  BjDg  with  bonne  radicals. 

The  chancing  orders  of  reaction  are  consistent  with  a 
derived  steady-state  expression  for  this  exchange. 
Direct  experimental  evidence  was  obtained  to  prove 
that  the  Loron  atoms  are  undergoing  exchange  in  this 
reaction  by  the  use  of  boron- 10  enriched  BjD..  (Con¬ 
tractor's  aostrzet)  z  6 
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Edinburgh  U.  Dept,  of  Pharmacology  (Gt.  Brit, ). 

THE  EFFECTS  OF  STILBESTROL  AND  PROGESTER¬ 
ONE,  AND  OF  RENAL  DENERVATION  ON  THE 
RESPONSE  OF  THE  KIDNEYS  TO  VASOPRESSIN  AND 
OXYTOCIN,  by  R.  P.  Dels,  S.  Lloyd,  and  M.  Pickford. 
(IMS]  [10]p.  Incl.  diagrs.  refs.  [AF  61(052)277} 

Unclassified 

Published  In  Jour.  Physiol.  (London),  v.  165;  348-357, 
Feb.  19557 

Doge  were  given  dally  subcutaneous  injections  of  stii- 
bestrol  or  progesterone,  or  both  together,  and  the  ef¬ 
fect  of  these  substances  on  the  renal  responses  to  vaso¬ 
pressin  and  oxytocin  examined.  StUbestrol  and  pro¬ 
gesterone  did  not  significantly  affect  the  antif-c  “Hie 
effect  of  either  vasopressin  or  oxytocin.  NuDestrci  de¬ 
pressed  the  rise  In  electrolyte  excretion  normally  seen 
an  giving  vasopressin.  After  administration  of  sUl- 
bestro1  intravenous  oxytocin  sometimes  led  to  a  small 
immediate  increase  in  Na  and  Cl  excretion,  but  the 
normal  delayed  Increase  was  absent  or  markedly  de¬ 
pressed.  The  delayed  rise  was  present  if  oxytocin  was 
given  In  smaller  doses  Into  the  carotid  artery.  Pro¬ 
gesterone  did  not  affect  the  renal  response  to  eithei 
vasopressin  or  oxytocin.  When  both  stitbestrol  and 


progesterone  were  given,  the  effects  were  like  those 
seen  when  stilbeMrol  alone  was  given.  R  is  suggested 
that  stitbestrol  affects  Na  retention  by  an  action  on  the 
tissues  more  than  on  the  kidney,  and  that  its  power  to 
change  the  response  to  vasopressin  and  oxytocin  may  be 
related  to  an  increased  sensitivity  <f  the  renal  vessels 
the  constrictor  properties  of  vasopressin  and  oxy¬ 
tocin.  Renal  denervation  of  itself  seemed  not  to  affect 
the  responses  to  oxytocin  and  vasopressin;  the  temporary 
changes  noted  may  have  been  non-specific  and  due  to 
surgical  interference. 
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Edinburgh  U.  [Dept,  of  Pharmacology}  (Gt.  Brit. ). 

VASCULAR  RESPONSES  OF  THE  RAT  TO  BRADYHNIN, 
byS.  Lloyd.  [1962]  [5l>.  Incl.  Ulus.  (AF06R-J175) 

(AF  E0AR-62-79)  AD  400427  Unclassified 

Also  published  in  Brit.  Jour.  Pharmacol,  and  Chemo¬ 
therapy,  v.  19:  505-507,  Dec.  1962. 

The  effects  at  oestrogens  and  of  sympathetic  blockade 
on  the  vascular  response  of  rats  to  bradykinin  were 
studied.  No  difference  in  respo-  oe  was  found  between 
males  and  oestrous  or  dioeatr-  ,s  females.  The  previ¬ 
ous  administration  of  an  oestrogen  did  not  affect  the 
response.  An  augmentation  of  the  depressor  response  to 
bradyklun  was  seen  In  both  sexes  after  the  Intravenous 
administration  of  either  dihynroergota mine  or  hexame- 
thonlum,  but  not  after  atropine.  Pithing  reduced  the 
response  to  bradykinin.  The  differences  between  these 
results  and  those  previously  obtained  with  oxytocin  are 
discussed.  (Contractor's  abstract) 


833 

Edinburgh  U.  [Dept,  of  Pharmacology}  (Gt.  Brit. ). 

THE  EFFECT  OF  OXYTOCIN  ON  HAND  BLOOD  FLOW 
IN  MAN  FOLLOWING  TOTAL  AND  SYMPATHETIC 
NERVE  BLOCK,  by  R.  P.  Dels,  A.  H.  Kite-bin,  and  M. 
Pickford.  [1962}  [7}p.  loci,  dlagrs.  (AFOSR-J941) 

(AF  EOAR-62-79)  AD  415878  Unclassified 

Also  published  in  Jour.  Physiol.  (London),  v.  166:  489- 

*55,  im - 

Measurements  made  by  venous  occlusion  plethys¬ 
mography  confirmed  previous  observations  that  intra¬ 
venous  or  intra-arterial  oxytocin  caused  an  increase  in 
blood  flow  In  normal  hands  of  both  men  and  women.  Fol¬ 
lowing  acute  denervation  due  to  Infiltration  of  lignocaine 
around  the  nerves  of  one  arm,  intra vascular  oxytocin 
caused  a  decrease  in  blood  flow  an  the  side  of  the  block, 
and  the  normal  increase  on  the  unblocked  side.  After 
sympathetic  block  produced  by  infusion  of  bretylium 
toeylate  into  the  brachial  artery  of  one  arm,  oxytocin 
decreased  haDd  blood  flow  an  that  side,  or  had  no  effect 
on  the  flow,  or  m  one  case,  considerably  reduced  the 
increase  In  flow  seen  before  bretylium.  Arguments  are 
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put  forward  showing  that  the  reduction  in  hand  blood 
after  total  or  sympathetic  nerve  block  must  be  due  to  a 
direct  vasoconstrictor  effect  of  oxytocin.  These  re¬ 
sults  are  similar  to  those  previously  noted  in  rats  and 
dogs. 
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Electron  Microscope  Soc.  of  America,  Philadelphia,  Pa. 

ELECTRON  MICROSCOPY;  FIFTH  INTERNATIONAL 
CONGRESS,  VOLUMES  1  AND  □,  Philadelphia,  Pa. 
Aug.  29-Sept.  S,  1962,  ed.  by  S.  S.  Breese,  Jr.  New 
York,  Academic  Press,  1962,  2v.  inch  illus.  diagrs. 
tables,  refs.  (AFOSR-3384)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
61-74,  Atomic  Energy  Commission,  National  Institutes 
of  Health,  National  Science  Foundation,  and  Office  of 
Naval  Research)  AD  622612;  AD  622603 

Undansified 

The  purpose  of  this  conference  is  to  promote  the  dis¬ 
semination  of  knowledge  among  electron  microscopists 
on  an  international  scale.  Various  applications  of  the 
electron  microscope  to  biological  and  non-biological 
areas  are  presented. 
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Electronic  Communications,  Inc. ,  Santa  Barbara,  Calif. 

THE  DYNAMICS  OF  SPINNING  BODIES  AT  LARGE 
ANGLE  OF  ATTACK,  by  J.  E.  Brunk,  W.  L. 

Davidson,  and  R.  W.  Rake  straw.  Jan.  1S62  [152}?. 
tael,  diagrs.  tables,  refs.  (AFOKR/DRA-82-3) 
(AF06R-2786)  (AF  29(600)2936)  Unclassified 

A  theoretical  study  was  conducted  to  determine  the 
motion  of  nanstabllized  rolling  and  spinning  bodies  at 
very  large  angles  of  attack.  From  numerical  integra¬ 
tion  of  the  non-linear  slx-degrees-uf -freedom  equa¬ 
tions  of  motion  it  was  found  that  a  rolling  cone-cylinder 
body  could  achieve  a  self  sustained  spinning  motion  for 
large  ranges  of  both  center-of-gravity  position  and 
Reynolds  number.  The  stability  of  the  autorotative  mo¬ 
tion  was  investigated  using  linear  theory.  For  configu¬ 
rations  representative  of  current  small  missiles  des¬ 
cent,  velocities  as  low  as  approx  100  ft/sec  were 
achieved  with  spinning  motion.  Stable  spins  could  be 
initiated  from  small  angle  of  attack  either  by  supplying 
a  pitch  impulse  or  effecting  aerodynamic  destabiliza¬ 
tion.  (Contractor's  abstract) 
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Erlangen  U.  (Germany). 

THEORY  OF  FUNCTIONS  OF  SEVERAL  COk  -'LEX 
VARIABLES,  by  R.  Remmert.  June  28,  1962 
[2fe.  (AF06R-3322)  (AF  EOAR-61-50) 

Unclassified 


version.  B  contains  theorems  of  fundamental  sheaves, 
theory  of  normalization,  and  Stein's  theory.  In  addi¬ 
tion,  5  theorems  concerning  complex  variables  are  put 
forth.  (Contractor's  abstract,  modified) 


842 

Erlangen  U.  (Germany). 

[ON  COMPACT  HOMOGENEOUS  KAHLERIAN  MANI¬ 
FOLDS]  Uber  kompakte  homogene  Kahlersche  Mannig- 
faltigkelten,  by  A.  Bor  el  and  R.  Remmert.  [1961]  [life, 
tael.  refs.  (AFOSR-3833)  (AF  EOAR-61-SO) 

Unclassified 

Also  published  la  Math.  Ann. ,  v.  145:  429  -439,  1962. 

Let  V  be  a  connected  and  compact  complex  manifold  such 
that  the  group  of  all  holomorphic  transformations  of  V 
is  transitive.  The  foUowtag  3  theorems  are  established: 
(1)  V  is  a  holomorphic  liber  bundle  errer  Us  Alienee 
torus;  (2)  V  is  a  holomorphic  bundle  over  a  projective- 
rational  homogeneous  manifold  with  a  complex  parallel - 
Isable  manifold  In  the  fiber;  and  (3)  If  V  admits  a 
Kahler  metric,  then  V  if  the  direct  product  of  a  complex 
torus  and  a  projective-rational  manifold  (Math.  Rev. 
abstract) 


843 

Erlaiq’cn  U.  (Germany). 

[ON  MODIFICATIONS  OF  EXCEPTIONAL  ANALYTICAL 
SETS]  Uber  Modifikaticnen  und  exzeptianelle  aaalytlsche 
Kengen,  by  H.  Grauert.  [1961]  [38 fe.  tael.  refs. 
(AFOSR-3837)  (AF  EOAR-61-50)  Unclassified 

Also  published  to  Math.  Ann. ,  v.  146:  331-369,  1962. 

Let  X  be  a  complex  space  and  Ac  X  be  a  compact  ana¬ 
lytic  subset.  The  set  A  Is  called  exceptional  U  there 
exists  a  modification  Y  of  X  such  that  the  set  A  shrinks 
down  to  a  point  y,  i.  e. ,  X  -  A  =  Y  -  y  The  main  theme 
1 1  this  paper  Is  the  charactertzatir  ■>  -f  Ju  except! 'ami 
analytic  sets  and  their  applications  .o  the  theory  of 
manifolds.  In  Fiction  I,  there  are  jivet  some  prepara¬ 
tory  notions  such  as  phurisubharmoeit'  I  tactions,  pseudo - 
cuuvsity.  r.nd  hdomorph-coavexity  for  complex  spaces. 
In  Section  O,  Remmert’#  reduction  theorem  and  its 
sharpened  i  tar u  by  H.  Cartan  are  given.  Using  these 
result!,,  a  <  chorion  of  toe  exceptional  analytic  set  is 
given.  In  &  niton  HI,  other  criteria  are  given  using  the 
coherent  an.  Ivtic  sheaf  m  whose  zero-set  coincides  with 
the  analytic  set  A.  In  the  final  section,  the  main  topic 
is  the  complex  structure  of  the  neighborhood  of  an  ex¬ 
ceptional  analytic  subset  A,  especially  when  X  is  a  com¬ 
plex  manifold  and  A  is  an  analytic  sM>set  of  codimen¬ 
sion  1  without  sirgularity.  (Math.  Rev.  abstract, 
modified) 
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The  first  chapter  of  the  planned  joint  book  with  H. 
Grauert  on  complex  analysis  was  prepared  in  Us  first 
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MANIFOLDS]  Uber  kompakte  homogene  komplexe 
McnnigfaUigkelten,  by  H.  Grauert  and  R.  Remmert. 
[1962]  [10]p.  loci.  refs.  (AF06R-4571)  (AF  E OAR- 
61 -50)  AD  455645  Unclassified 

Also  published  to  .Inch.  Math. ,  r.  13:  498-507,  1962. 

For  a  complex  analytic  manifold  V  which  is  connected, 
the  transcendence  degree  of  the  field  of  meromorphic 
functions  is  called  *he  algebraic  dimension  d  V.  Then 
the  main  result  is  stated  as  follows;  A  connected  com¬ 
pact  homogeneous  complex  manifold  U,  a  projective 
(algebraic)  variety  if  its  complex  dimension  coincides 
with  the  algebraic  dimension.  The  above  theorem  is 
actually  {moved  in  a  generalized  form.  Furthermore, 
the  authors  discuss  the  structure  of  a  connected, 
homogeneous  complex  manifold  V  as  a  fiber  variety 
over  a  homogeneous  projective  variety  W  such  that 
dim  W  s  algebraic  dimension  o'  V.  The  main  result 
above  is  a  generalization  of  the  compact  case  of  a 
theorem  of  Chow  which  asserts  that  a  homogeneous 
abstract  algebraic  variety  can  be  imbedded  in  a  pro¬ 
jective 'space.  (Math.  Rev.  abstract) 
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Erlangen  U.  (Germany). 

[A  NOTE  ON  PS EUDOC ON V EX  MANIFOLDS] 
Bemerkenswerte  pseudokonvexe  MaimlgfalUgkeiten,  by 
H.  Grauert.  [1962]  [15jj.  (AF06R-64-1629) 

(AF  BOAR-61-50)  AD  446887  Unclassified 

Also  published  in  Math.  Zeitschr. ,  v.  ol:  377-391,  1983. 

The  author  proves  by  an  sample,  that  the  introduction 
of  a  generalisation  of  the  notion  of  complex  is  neces¬ 

sary  if  one  wants  to  develop  a  general  theory  of  the  hull  of 
holomorphy.  The  generalizations  are  called  complex 
schemes;  in  general  they  are  not  locally  compact  and 
correspondingly  the  local  structure  rings  are  non 
noetherian. 


848 

Erlangen  U.  (Germany). 

[THE  SIGNIFICANCE  OF  LEVI’S  PROBLEMS  FOR  THE 
ANALYTIC  AND  ALGEBRAIC  GEOMETRY]  Die 
Bed  cutting  dee  Ltvlschen  Problems  fur  die  amlytl  setae 
und  aigebraische  Geometric,  by  H.  Grauert.  [1962] 
[16j».  incL  refs.  (AF06R-64-0670)  (AF  EOAR-62-40) 
AD  438668  Unclassified 


Also  published  in  Proc.  Inter nat’l.  Cong,  of  Mathema¬ 
ticians,  Stockholm  (Sweden)  (Aug.  15-22,  1962), 
Djurstaolm,  Institut  Mittag-Leffler,  1963,  p.  86-101. 

An  account  of  the  history  of  the  Levi  problem  and  of  Us 
significance  for  analytic  and  algebraic  geometry  is 
given.  (Math.  Rev.  abstract) 
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Erlangen  U.  (Germany). 

[APPROXIMATION  OF  ANALYTIC  SECTIONS  IN  FIBER 
BUNDLES  WITH  HOMOGENEOUS  FIBER]_Approximatioc 
von  holomorphen  Schnittflachen  in  Faserbundeln  mit 
homogen er  Faser,  by  H.  Grauert  and  H.  Kerner.  [1962] 
[6fc.  (AF06R-84- 1830)  (AF  EOAR-62-40)  AD  446875 

Unclassified 

Also  published  in  Arch.  Math. ,  v.  14:  328-333,  1963. 

The  following  theorem  is  proved:  Let  X’  -  be  a  Range 
pair,  let  F  be  a  complex-analytic  fiber  bundle  over  X 
with  homogene'-us  fiber,  let  s’  be  an  analytic  section 
in  F  over  X’.  Then  s’  can  be  approximated  by  holo- 
m  orphic  sections  in  F  over  X  if  and  only  if  s’  can  be 
approximated  by  continuous  cross-sections. 


848 

Erlangen  U.  (Germany). 

[ CONTRIBUTIONS  TO  THE  THEORY  OF  HOLOMORPHIC 
FUNCTIONS  (Ml  HOMOGENEOUS  COMPLEX  MANI¬ 
FOLDS]  Zur  Funktionentbeorie  homogener  komplexer 
MannigfaltigkeUen,  by  R.  Remmert  and  A  van  de  Ven. 
[1982]  [21  ]p.  incl.  refs.  (AFOSR-84-1831)  (AF  EOAR- 
62-40)  AD  446873  Unclassified 

Also  published  in  Topology,  v.  2:  137-157,  1963. 

The  following  theorems  are  proved.  Etch  connected 
compact  holom orphic  map  0  G/J  ■»  Y  of  a  homogeneous 
complex  manifold  G/J  onto  a  complex  space  Y  is 
canonically  equivalent  to  a  taolomorphic  fib  ration 
G/J  -  G/H,  where  H  denotes  the  isotropy  grmp  of  a  C- 
fiber  in  G;  aad  Let  X  be  a  homogeneous  compact  alge¬ 
braic  irani fold  with  second  Betti  number  1  (e.  g.  a  grass- 
mannian),  let  G  -  X  be  a  domain  and  K  -  G  an  algebraic 
curve.  Then  each  function  which  is  holom  orphic  in  G  is 
constant. 
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Federation  of  American  Societies  for  Experimental 
Biology,  Washington,  D.  C. 

PROCEEDINGS  OF  THE  INTERNATIONAL  SYMPOSIUM 
ON  TEMPERATURE  ACCLIMATION,  Leiden  (Holland) 
(Sept.  5-7,  1963),  ed.  by  R.  E.  Smith.  [1962]  [274fc. 
incl.  illus.  diagrs.  tables,  refs.  (AFOSR-5113)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-62-89,  Army  Medical  Research  and 
Development  Command,  Army  Research  Office 
(Durham),  National  Research  Council  of  Canada, 
Netherlands  Sales  Organization  of  British  Petroleum 
Co. ,  Limited,  Office  of  Naval  Research,  and  Public 
Health  Service)  Unclassified 

Also  published  in  Fed.  Proc. ,  v.  32:  667-960,  May 

1963. 

A  comprehensive  treatment  of  temperature  acclimation 
is  presented.  Topics  covered  include:  acclimatization 
to  heat  in  man  and  animals;  metabolic  and  endocrine 
aspects  of  acclimatization;  neurohumoral  responses  to 
cold;  effects  of  chronic  cold  exposure  on  organ  function; 
influence  of  age,  sex,  and  race  on  temperature  accli¬ 
matization;  climatic  adaptation  of  the  newborn;  tem¬ 
perature  regulatory  patterns  in  man;  intermediary 
metabolism  and  electron  transport;  tolerance  time  and 
performance  in  heated  environment;  peripheral  circu¬ 
lation  in  beat;  water  and  electrolyte  metabolism  in  the 
heat;  thermuceptors;  catecholamines  in  cold  adaptation; 
and  habituation  and  peripheral  tissue  adaptations. 
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Florida  8tate  U.  Dept,  of  Chemistry,  Tallahassee. 

FUNDAMENTAL  ASPECTS  OF  PHOTOS ENSITIZ ATION . 
INTERCOMBINATIONS  IN  MOLECULES,  by  M.  Kasha. 
Oct.  1956,  3p.  incl.  refs.  (AF08R-268)  (AF  18(600)- 
678)  Unclassified 

A  list  is  given  of  completed  works,  articles  in  prepara¬ 
tion,  and  researches  in  progress.  Some  of  the  topics 
studied  are  theory  and  spectra  of  simple  inorganic  ion 
molecules,  study  of  excitation  functions  in  luminescence, 
and  intercombinations  in  pyrrols,  thiophene  and 
salenophenc. 
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Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

ASSOCIATION  CONSTANTS  AND  NMR  ASSOCIATION 
SHIFTS  FOR  SEVERAL  CHLOROFORM-BASE  HY¬ 
DROGEN-BONDED  COMPLEXES,  by  B.  B.  Howard, 

C.  F.  Jumper,  and  M.  T.  Emerson.  [1962]  [14  J>. 
incl.  ettagr.  tables,  refs.  (AF06R-J1378)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  un¬ 
der  AF  49(638)278,  Atomic  Energy  Commission,  and 
Research  Carp. )  AD  429774  Unclassified 

Also  published  in  Jour.  Molec.  Spectros. ,  v.  10:  117- 


The  chemical  shifts  of  chloroform  in  solutions  with 
several  hydrogen  bonding  bases  in  either  cyclohexane 
or  carbon  tetrachloride  as  solvent  were  measured  at 
25°  with  a  precision  at  1 0 . 002  ppm.  Chloroform-base 
association  constants  and  association  shifts  were  calcu¬ 
lated.  Corrections  were  applied  for  the  effects  of  dis¬ 
persion  interaction  and  self-  and  solvent  association. 
Listing  the  base,  association  constant,  and  association 
shift  in  ppm  to  low  field  in  that  order,  the  resulting 
values  are:  trleihylamine,  4.70,  1. 472;  diethyl  ether, 
3.76,  0.905;  diethyl  ether,  1.46,  1.266;  isopropyl 
ether,  2.06,  1. 126:  acetonitrile,  1.14,  0. 973;  acetone, 
2.07,  1.419;  and  pyridine,  i.  90,  2.271.  The  first 
2  are  in  cyclohexane,  the  rest  in  CClg.  The  difference 
between  the  association  constants  of  diethyl  ether  in  the 
2  solvents  is  noted  as  being  anomalously  large.  The 
effect  erf  the  anisotropy  of  the  base  can  readily  be  seen 
in  the  association  shifts  at  the  pyridine  and  acetonitrile 
complexes.  (Contractor’s  abstract) 
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Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

NUCLEAR  MAGNETIC  RESONANCE  STUDY  OF  ION- 
EXCHANGE  RESINS.  L  HYDRATED  DOW  EX- 50 
RESINS,  by  R.  H.  Dinius,  M.  T.  Emerson  and  G.  R. 
Choppln.  [1962]  [5]p.  incl.  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(639)278,  Atomic  Energy  Commission,  and  Office 
of  Naval  Research)  Unclassified 

Published  in  Jour.  Phys.  Chem. ,  v.  67:  1178-1182, 

June  1963. 

The  proton  magnetic  resonance  spectra  for  hydrated  ion- 
exchange  resin  samples  have  been  measured.  The  ef¬ 
fect  on  the  chemical  shift  and  line  width  was  observed 
as  a  function  of  resin  phase  hydration,  resin  cross 
linkage,  and  temperature  ter:  Dew  ex- 50  The  effects 
are  interpreted  In  terms  of  changes  In  water  structure 
and  rapid  proton  exchange  in  the  resin  phase.  (Contrac¬ 
tor's  abstract; 
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Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

ENERGY  TRANSFER  MECHANISMS  AND  THE  MOLEC¬ 
ULAR  EXCITON  MODEL  FOR  MOLECULAR  AGGRE¬ 
GATES,  by  M.  Kasha.  [1982]  [16]p.  incl.  diagrs. 
table,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  49(638)712]  and  Atomic 
Energy  Commission)  Unclassified 

Presented  at  Tenth  Annual  meeting  of  the  Radiation 
Research  Soc. ,  Colorado  Springs,  May  20-23,  1982. 

Published  in  Radiation  Research,  r.  20:  55-70,  Sept. 

tws: - 

This  paper  is  devoted  to  the  laying  down  of  a  further 
perspective  for  the  discrimination  and  understanding  of 
the  main  types  at  excitation  energy  transfer.  A  neces¬ 
sary  introduction  to  such  a  discussion  will  be  the 
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earn  I  nation  cf  detailed  difference*  lit  type*  of  later- 
molecular  electroaic  interaction.  The  preeent  treat¬ 
ment  will  be  a  strictly  noamathematleal  one.  The  S 
•ectl an*  that  will  be  (Harassed  are:  the  molecular  ex- 
citon  model,  comparison  at  energy  transfer  mecha¬ 
nisms,  ribrstiaanl-eieetronic  coupling  cases,  esciton 
band  stractare  for  strong  coaling,  and  the  rates  of 
energy  transfer  for  various  mechanisms.  Much  em¬ 
phasis  la  placed  on  the  need  for  new  discriminative 
experimental  work. 


«e 

spaces  if  and  only  if  !Nj]j=1  Is  an  (unconditional]  basic 
sequence  of  subspa cea.  The  case  of  basic  sequences  in 
Banach  rpacea  la  considered  separately,  and  a  new 
modification  of  the  Baley- Wiener  criterion  la  given. 
(Math.  Rev.  abstract,  modified} 
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Florida  State  U.  [Dept,  of  Mathematics]  Tallahassee. 


(Florida  State  0.  Dept,  of  Mathematics,  Tailalsusee] 

(RESEARCH  IN  NUMERICAL  ANALYSIS  AND  PAR¬ 
TIAL  DIFFERENTIAL  EQUATIONS],  by  E.  P.  Miles. 
Final  technical  rept.  Sept.  1,  1980- Aug.  31,  1981. 

[Apr.  1983]  [9]p.  (AF06R-2617)  (AF  AF06R-61-13A) 
AD  388992  Unclassified 

Research  on  numerical  analysis  and  the  study  of  poly¬ 
nomial  solutions  for  partial  differential  equations  is  re¬ 
viewed.  The  first  phase  at  the  research  was  largely 
concerned  with  Improved  matrix  inversion  programs 
for  Ill-conditioned  matrices.  The  second  phase  at 
computer  oriented  studies  was  concerned  with  approxi¬ 
mate  solutions  of  boundary  value  problems  In  partial 
differential  equations  built  up  as  linear  combinations  of 
elements  from  basic  seta  of  solutions  for  the  equations 
developed  by  file  principal  investigator  and  £.  Wil¬ 
lis  ms.  The  IBM  950  and  709  computers  were  used  in 
the  Invent Igstians. 
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Florida  State  U.  (Dept,  of  Mathematics]  Tallahassee. 

BASIC  SEQUENCES  AND  THE  PALEY- WIENER  CRI¬ 
TERION,  by  J.  R.  Retherford.  [1983]  [19]p.  IncL 
refs.  (AF  AFOSR-83-27)  Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v.  14:  1019- 
1037,  Fall,  1KT. 

The  paper  under  review  is  devoted  to  generalizing  the 
Raley-Wiener  type  and  similar  stability  criteria  for 
bases  and  basic  sequences  la  Hilbert  and  Banach 
spaces  Co  the  case  of  bases  and  basic  sequences  of 
aubapact.'  A  typical  result  is  the  following  theorem: 
Suppose  SMjJJ^j  and  {Nj}*  ^  are  sequences  of  non¬ 
trivial  admpeces  cf  a  linear  complete  metric  space  X 
and  mppoee  that  Tj  is  a  one-to-one  linear  transforma¬ 
tion  of  Mj  onto  Nj  (1  =  1,2,...).  Suppose  further  that 
there  in  a  C  (0  <  C  <  1)  such  that 
n  /  n  n  \ 

t  (Xj  -  TjZj)!!  *  C(  5  Z  Xjlj  +  0  Z  TjXjfi)  for  arbi¬ 
trary  xj  in  Mj  (l  =  1,2, . . . ,  n;n  *1,2,...).  Then  (a) 
there  is  a  linear  hom eoraor  phi sm  T  of  [Mj  onto  [Nj] 
such  that  T  restricted  to  Mj  equals  T,  for  each  1;  (b) 
(Mji"  is  an  (uacondlUanal]  basic  sequence  cf  sob- 
i=l 


GENERALIZED  SCHAUDER  BASES,  by  C.  W. 

McArthur.  [1962]  25p.  lncl.  refs.  (AF  AF06R-62-27) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Talla¬ 
hassee,  Fla. ,  Nov.  16-17,  1962. 

Let  X  be  a  complete  metric  linear  space  and  {Mg  j  (  s 

an  infinite  family  of  nontrivial  sub  spaces  of  X. 

{Mg}g  t  s  in  an  unordered  basis  for  X,  if  corresponding 
to  each  x  <  S  there  exists  a  unique  family  (Xg}8.^ 
xg  t  Mg,  such  that  x  it  the  unordered  sum  of  the  £  cries 
£ x_.  <M  }  is  a  basis  for  X,  if  corresponding  to 

stf?  8  •*« 

each  x  <  X  there  is  a  unique  sequence  iXj3j  (  J  Xj  t  Mj, 

such  that  x  -  £  x,.  In  either  case  letting  E  (x)  =  x 

i=l  ^  s  -s 

a  projection  of  X  onto  Mg  is  defined.  Theorem:  Suppose 
(Mg}g<s  is  a  basis  for  X  in  either  of  the  above  senses. 
Then  Eg  is  cootizuons  for  each  at  S,  if  and  only  if  Ms 
is  cloned  for  each  a  c  S.  Theorem:  Suppose  X  is  a 
Banach  space,  (i)  An  infinite  fxmlly  (Mg}g f  s  of  non¬ 
trivial,  cloned,  8- Independent  Kp spaces  of  X  la  an  un¬ 
ordered  basis  for  X,  if  and  only  If  there  exists  Mil 
such  that  for  arbitrary  finite  Fc8  and  arbitrary  xg  t  Mg 

'•£  ,xl'*M!l£  x.  1  HFCF.  (ii)  A  sequence 
stF  stF 

of  nontrivial,  closed,  uj- Independent  subspaces 
basis  for  X,  if  and  only  if  there  exists  Mil 
such  that  for  arbitrary  q  t  uand  arbitrary  x,  t  Mj, 

P  4 

l|  £  xJ  *M  <•  £  x  if  p  »  q.  (Contractor's  abstract) 
1=1  1=1  1 
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ON  A  GENERALIZATION  OF  THE  SCHAUDER  BASE 
CONCEPT,  by  B.  L.  Sanders.  198?.,  3p.  (AF  A  FOt’R- 
62-27)  Unclassified 

B  Is  shown  that  a  Schauder  decomposition  of  a  Banach 
space  X  induces  a  Schauder  decomposition  of  a  closed 
subspace  of  X*;  that  this  sub  space  is  all  of  X*  if  the 
decomposition  has  a  property  called  shrinking;  and  that 
the  aubspacea,  in  this  induced  decomposition,  form  a 
Schauder  decomposition  for  ail  of  X*  under  the  weak 
topology.  The  final  theorem  gives  necessary  and  suffi¬ 
cient  conditions  for  a  Banach  spate  with  a  Schauder 
decomposition  to  be  raflexive.  This  is  a  generalization 


of  X 


£1 
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of  a  result  of  R.  C.  James  which  he  used  in  showing 
that  a  certain  Banach  space,  which  is  isometrlcally 
isomorphic  to  Its  second  conjugate,  is  not  reflexive. 

This  characterization  of  reflexive  Banach  spaces  and  the 
theorem  an  weak  decompositions  appear  to  be  the  main 
results  of  this  work. 
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ANGULAR  DISTRIBUTION  OF  v  RADIATION  FOLLOW¬ 
ING  DIRECT  NUCLEAR  REACTION,  by  M.  N’cmoto. 
(1962)  [5Jp.  incl.  diagr::.  refs.  (AF06R-971)  (AF  49- 
(638)427)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  127:  1693-1897,  Sept. 

17  iwl 

The  y  -ray  angular  distributions  following  the  direct 
reaction  C“2  (p.p'y^  ^3mev)C12  have  been  calculated 

lor  t>  cases  of  single-particle  excitation  and  collective 
exciUvion  us<ng  Giendenning's  optical  potential  and  the 
surface  interaction  model.  In  the  case  of  particle  exci¬ 
tation,  the  effective  2-body  potential  has  been  assumed 
to  have  the  form  vd<  1  rp~rn  1  >[aQ  +4j  o(p)-<r(n)].  Com¬ 
parison  with  experiments  for  incident  proton  energies 
£p  -  6. 69,  8. 46,  8. 71,  and  9. 72  mev  shows  remarka¬ 
bly  good  fits  for  a^/ag  =  *  0. 67.  For  the  case  of  col¬ 
lective  excitation,  the  agreement  has  been  found  to  be 
poor.  The  planewave  Born  approximation  for  the  in¬ 
coming  and  outgoing  waves  does  not  yield  satisfactory 
results  for  either  mechanism.  (Contractor's  abstract) 
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MULTI-LEVEL  AND  MULTI-CHANNEL  ANALYSIS  OF 
ELASTIC  SCATTERING,  by  G.  £.  Mitchell.  May  1962 
[20]p.  inch  refs.  (Technical  rept.  no.  4)  (AFOSR- 
2871)  (AF  49(838)427)  AD  227282  Unclassified 

A  review  is  made  of  the  various  approximations  for  the 
collision  matrix  that  axe  relevant  for  elastic  scattering 
analysis.  A  brief  discussion  is  given  on  qualitative  and 
semlquantitative  techniques.  The  1  level,  1  channel, 
the  2  level,  1  channel:  and  n  level,  1  channel  approxi¬ 
mations  are  derived.  The  1  level,  n  channel  problem 
is  treated;  it  is  shown  that,  with  the  addition  of  1  param¬ 
eter,  ordinary  phase  shift  analysis  is  applicable.  The 
2  level,  2  channel  approximation  is  derived  from  2  dif¬ 
ferent  approaches  to  Illustrate  the  extension  to  more 
levels  and  channels.  (Contractor's  abstract) 
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ON  THE  POSSIBILITY  OF  RESONANT  TRANSFER 
PROCESSES  IN  NUCLEAR  REACTIONS,  by  G.  M. 
Temmer.  (1962]  [3fc.  (AFOSR-3957)  (AF  49(638)427) 

Unclassified 


Also  published  in  Phys.  Lira. ,  v.  1:  10-12,  Apr.  1,  1912. 

Ziemba  and  Everhart  first  established  the  existence  in 
atomic  physics  of  the  resonant  transfer  of  electron* 
back  and  forth  between  helium  ions,  traverslag  helium 
gas,  and  the  atoms  4  the  gas.  The  author  speculates 
about  the  poaa9>ility  of  such  effects  occurring  in  nuclear 
reactions.  Several  examples  are  suggested  which  might 
be  tested  experimentally. 
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ALLOWED  AI-iD  8UPERALL0WED  DECAY  OF  Sc42 
AND  INVERSION  OF  ISOMERIC  STATES  (Abstract)  by 
J.  D.  Oberholtxer,  J.  W.  Nelson,  and  H.  S.  Plendl. 
[1962]  [l]p.  [AF  49(638)427]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phyo.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  □,  v.  7: 
286,  Apr.  23,  1962. 

Formation  of  an  isomeric  state  in  8c4*  via  K3*(a,n)  and 
its  positron  decay  in  coincidence  with  3  y-rays  (  equal 
intensity  was  previously  reported.  Thresholds  and 
half-lives  observed  for  this  allowed  decay  and  for  the 
auperallowed  ground-state  decay  are:  super*  11  owed  de¬ 
cay  (8. 220  *  0. 50  thresh,  (mev);  0. 064  *  0. 06  T^^sec); 

and  5. 525  a  0. 050  E___  (mev));  allowed  decay  (8. 800  ± 

0. 020  tlireah.  (mev)”?f  a  2. 5  Tjyj(see);  and  2. 820  a 

0. 040  E  _  (mev)).  E  _  values  are  computed  from 
sulk  mir 

our  results  and  from  stable  mass  values  and  agree  with 
measured  values.  The  results  are  compared  with  re¬ 
cent  measurements  at  MIT  and  elsewhere.  Decay 
schemes  and  probable-spin  assignments  for  two- particle 
excitation  levels  In  Sc**  and  Ca42  are  presented.  The 
results  indicate  that  the  isomeric  state  has  T  =  0  and  is 
526  kev  above  the  T  =  1  ground  state,  1.  e. ,  Inversion 
as  in  Cl24.  The  observed  iscmerism  and  (aversion  can 
be  accounted  for  by  jj -coupling  considerations. 
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(o,  n)  REACTIONS  IN  C12,  Si28,  AND  SSJ  AND  THE 
(p,n)  REACTION  ON  Cl35  (Abstract),  b«  J.  W.  Nelson, 
E.  B.  Carter  and  others.  [1962]  ]l]p.  [AF  49(638)427] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 
286,  Apr.'  13,  1962. 

Neutron  thresholds  for  a  particles  incident  on  C*2,  SI2*, 

and  S22  have  bees  previously  reported  (Bern  so.  737, 
VoL  V).  These  measurements  have  been  extended 
using  improved  apparatus.  The  excitation  curve  for 
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C13(o,  n)0*5  iaE  been  measured  lor  incident  o-jjxrticle 
energies  from  threshold  (11.  33  mev)  to  19  mev.  The 
outstanding  feature  ot  this  curve  is  a  resonance  at  a 
energy  14, 8  oner  of  half-width  400  kev  corresponding  to 
a  level  at  18. 85  mev  in  O1®.  The  ground-state  thresh¬ 
olds  for  C«  and  Si*®  targets  are  in  agreement  with 
nines  in  the  1980  Nuclear  Data  Tables.  In  contrast, 
the  8*2(0,  n)A*S  threshold  (9. 864  *  0. 035  mev)  is 
higher  than  the  calculated  value  by  140  kev.  As  a 
check  on  the  A35  positron  end  point,  the  Cl35(p,  n)A35 
threshold  was  measured  to  be  S.  942  ±  0. 030  mev,  which 
agrees  with  the  end  point.  The  results  of  half-life  de¬ 
terminations  for  all  3  cases  are  presented. 
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ARE  THERE  RESONANT  TRANSFER  PROCESSES  IN 
NUCLEAR  REACTIONS?  (Abstract),  by  G.  M.  Temmer. 
[19(2]  [l]p.  [AF  49(838)427]  Unclassified 

Presented  at  meeting  of  Use  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  0,  v.  7: 
Rov.  23.  1962. 

It  a  system,  consisting  ot  2  subunits  A'  and  B,  is 
bombarded  by  a  beam  of  A,  the  possibility  exists  cf 
transferring  B  from  A'  to  A  without  expenditure  at 
energy  (A’  =  A).  The  "transfer  time”  r  is  a  quantity 
determined  by  the  binding  energy  of  B  to  A,  and  the 
distance  R  between  A'  and  A.  The  presence  ot  A  pro¬ 
duces  a  splitting  A£  at  the  ground  state  of  B  in  the  field 
of  A,  which  increases  with  decreasing  separation  R  of 
systems  (A*  +  B)  and  A,  h/4r  AE  =  r.  This  is  a  well- 
known  problem  in  atomic  and  molecular  physics  (e.  g. , 
inversion  spectrum  of  NHg).  If  the  "time  of  passage" 

T  cf  A  traversing  (A’  *  B)  equals  ut,  where  n  =  1,2, 

3 . one,  two,  three,  etc. ,  transfers  of  B  between 

the  2  equivalent  sites  A  may  occur.  A  most  beautiful 
demonstration  of  this  effect  was  given  by  Everhart  et  al 
tor  the  systems  He*  *  He0  and  H*  ♦  H°  for  the  trans¬ 
fer  of  an  electron,  rertu  lu.-'  a  relative  neutral-itom 
yield  at  a  fixed  scattering  angle  varying  as  sln2(k/El/2) 
over  a  large  range  of  ion  energies  E  (k  =  const).  In 
view  ot  the  successful  desci  iption  of  many  nuclear 
states  in  terms  of  cluster  configurations,  we  examined 
a  typical  case:  Li®(u  +  d).  bombarded  by  a.  Using  a 
naive,  1 -dimensional  square-well  model  for  Li®,  we 
estimate  r«,7t  10'33  sec  for  R  *  2  F.  T  for  a  4-mev 

ar  across  Li®  is  «=5  x  10* 33  sec  (he.,  r T),  hence 
there  exists  the  possibility  of  observing  peaks  and  val¬ 
leys  in  the  relative  yields  of  the  2  systems,  daring 
elastic  scattering.  Other  favorable  examples  are  p»d, 

He3  ♦  He4,  Li®  *  Li7,  O56  *  N15,  015  -  Flf,  O16  - 
Ne3®,  etc.  Possible  applications  to  high-energy  phys¬ 
ics  are  discussed. 
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B^(p,o)Li®:  TEST’  CASE  FOR  DIRECT  REACTION 
THEORY  (Abstract  by  is.  R.  Blleden,  G.  H.  Temmer, 
and  K.  L.  Warsh.  ,iSCS]  ji-p.  [AF  49(838X27] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7; 

1570,  Nov.  23,  1982. 

The  monotonic  behavior  of  the  total  cross  section  and 
the  remarkably  energy- Independent  angular  distributions 
lor  cig  and  ■»-.  in  the  previously  reported  reaction 
Be*(p,  aw)Li®  imply  that  it  is  a  direct  process.  Data  wu& 
obtained  an  the  elastic  scattering  in  the  incident  and 
exit  channels  which  further  support  this  conclusion.  The 
excitation  curves  for  Be®(p,  p)Be®  and  U®(ot,  o)Li®  are 
quite  smooth  In  the  region  from  10-  to  2 4- mev  excitation 
energy  in  B10.  Angular  distributions  and  excitation 
curves  tor  these  reactions  as  well  as  for  Be®(p,  p')Be®* 
(2. 43)  and  Be®(p,  dg)Be8  are  presented.  Preliminary 
fits  by  G.  R.  Satchler  to  the  (p,w)  data  using  the  SALLY 
computer  code  for  the  distorted- wave  theory  of  dircil 
reactions  are  encouraging  and  are  presented. 
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C13(d,py)  PROTON  GAMMA  ANGULAR  CORRELA¬ 
TIONS,  by  N.  R.  Fletcher,  D.  R.  Tilley,  and  R.  M. 
Williamson.  [19(2]  (15 Jp.  loci,  dlsgrs.  tables,  refs. 

[AF  49(638X27]  Unclassified 

Published  in  Nuclear  Phys. ,  v.  38:  18-32,  Oct.  1962. 

The  C1J(d,pr)C*3  angular  correlations  through  the  sec¬ 
ond  and  third  excited  states  of  C13  have  been  measured 
at  reaction  angles  near  the  stripping  maximum  with 
bombarding  energies  of  2. 80,  3. 23,  and  3. 70  mev. 

Both  correlations  have  the  angular  symmetries  of  direct 
reactions.  The  energy  dependence  of  these  correla¬ 
tions,  which  Involve  negative  Q  value  reactions,  is  much 
less  than  that  ot  positive  Q  value  (a,  p>)  reactions  meas¬ 
ured  in  this  energy  region.  The  pg-r  angular  correla¬ 
tion  has  been  measured  in  the  azimuthal  plane  and  at 
several  different  proton  angles  in  the  reaction  plane  to 
determine  the  extent  of  applicability  of  the  distorted 
wave  stripping  theory.  The  stripping  character  of  both 
the  C12(d,  pj)  and  C13(d,  Pj)  reactions  appears  to  be 
modified  by  compound  nucleus  formation.  Tentative 
muliipole  mixtures  assigned  are  r(E2)/Ty  <  5%  for  the 

3. 68  mev  radiation  and  T(E3)/ry  <  2%  for  the  3. 85  mev 
radiation. 
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866  spin-orbit  coupling  effects  has  also  been  emmi ned  with 

the  computer  program  JULIE.  A  detail?  1  comparison  1a 
Florida  State  U.  jDept.  of  Physics]  Tallahassee.  made  of  these-  calculations  with  the  expertm  .r'M  reeuits 

reported  earlier. 

Cl35(a,n)K38  REACTION  THRESHOLDS  (Abstract),  by 
.1.  W.  Nelson,  A.  L.  Elattar  and  others.  [1962]  ( 1  'Jp. 

(AT  <9(638)42?  1  Unclassified  8$8 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  D,  v.  7: 
57ITW.TB,  1962. 

Thresholds  for  the  formation  via  Cl38{®,  u)  of  the  lowest 
T  -  0  and  T  =  1  states  in  K38  were  determined  by  ob¬ 
serving  the  onset  of  the  superailowed  and  allowed  6+ 
activities  following  bombardment  of  AgCl  with  n’s 
(6. 0-7. 5  mev)  from  the  FSU  tandem  Van  de  Graaff  ac¬ 
celerator.  Maximum  9*  energies  computed  from  these 
results  and  stable  mass  values  compare  with  p.  evious 
determinations  as  follows: 


Activity 
allowed  (T  *  0) 
superailowed 
(T  *  1) 

(«>ev) 
from  threshold 

2.  815  *  0. 045 
5. 1 70  *  0.035 


Threshold  (mev) 
6.610*  0.035 
6. 828  *  0. 035 


E  (mev) 
max 

prev.  det. 
2.68*0. 03 
4. 57  *  0. 13 
or  5.06*  0.11 


The  previously  inferred  sequence  of  the  lowest  T  =  0 
and  T  =  1  levels  in  K38  Is  herewith  confirmed.  The 
separation  of  these  levels  appears  to  be  196  kev,  t.  e. , 
larger  than  previously  assumed. 


Florida  State  U.  (Dept,  of  Physics]  Tallahassee. 

ELASnC  AND  INELASTIC  SCATTERING  FROM  Li* 

AND  lie*  (Abstract),  by  G.  M.  Temmer  and  H,  R. 
BUeden.  [1962]  [1  Jp.  (AF  49(638X27]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. .  Series  n,  v.  7: 
434,  Aug.'  27,  1862. 

Angular  distributions  and  excitation  functions  for  the 
elastic  scattering  of  a  particles  from  Li8  and  for  the  in¬ 
elastic  scattering  to  the  2. 184- mev  state  of  Li°  have 
been  obtained  in  the  region  10. 00  *  En  *  12. 54  mev.. 

The  elastic  scattering  of  protons  from  Be®  and  the  in¬ 
elastic  scattering  to  the  2. 43-mev  state  of  Be8  have  also 
been  studied  for  6. 00  *  Ep  s  8. 00  mev.  The  elastic 

scattering  in  each  case  has  been  analyzed  in  terms  of  a 
local  optical-model  ralculaUuc.  On  the  basis  of  th  >  op¬ 
tical  parameters  obtained  a  DWBA  calculation  is  made 
for  each  inelastic  process.  Finally,  the  combined 
elastic  and  Inelastic  scattering  are  calculated  In  the 
strong- coupling  approximation  by  assuming  a  quadrupole 
collective  excitation  for  the  inelastic  scattering.  A  com¬ 
parison  U  the  calculations  with  the  experimental  results 
Is  presented. 
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Florida  Stile  V.  (Dept,  of  Physics]  Tallahassee. 

DUSTOP/rZTl  WAVE  ANALYSIS  OF  THE  (p,o)  REAC¬ 
TION  OH  Be8  iAbstract),  by  H.  r.  BUeden,  G.  M. 
Temmer.  .lt*S  K.  L.  Wi-sh.  (1962]  (Ig).  (AF  49(638)- 
427]  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  11. ,  Seattle,  Attg.  27-29.  1962. 


Published  in  Boll.  Amer,  Phys.  Soc..  Series  n,  v.  7: 
43?,  Aug.  27,  1.62. 


Using  the  optical  pajameters  discussed  in  the  following 
paper  (item  no.  868;  for  the  elastic  .scattering  ir.  the  in¬ 
cident  and  exit  channels  f*  the  raa.-tion  Bef(p,n)Li®,  a 
distorted-wave  calculation  for  this  reaction  is  made  us¬ 
ing  the  computer  program  of  H.  H.  .i*sael  et  al.  The  re¬ 
action  Is  assumed  to  occur  .ii  the  p.ekuo  of  a  Srltor  by 
the  Incident  proton.  B  Is  found  that  .vets  j?  optical  param¬ 
eters  that  give  equivalent  fits  to  the  ciasac-statterhsg 
data  give  considerably  dSfiertot  results  for  ojLr8 
when  used  in  the  DWBA  calculation.  The  pcvoslbUlty  of 


ELASTIC  SCATTERING  OF  ALPHA  PARTICLES  BY 
O15  FROM  6  0  MEV  TO  10. 0  MEV  (Abstract),  by  W.  E. 
Hunt,  ML.  K.  Mete,  and  R.  H.  Davis.  ]1962]  [2]p. 

(AF  49(638X2?)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York.  Jan.  24-27.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  U.  v.  7: 
71-72,  J?s.  24,  1962. 

Excitation  carves  ha-e  been  measured  at  1C  angles  in  the 
bombarding  energy  ring*  6. 0  to  10. 0  mev.  Below  10 
mev  only  the  elastic  scattering  channel  !=•  eignificnnt  in 

the  bombardment  of  O18  with  alpha  particles,  since  tie 
inelastic  scattering  cross  section  is  negligible-  Solid 
targets  have  been  fabricated  by  evaporating  lithium 
met' I  onto  thin  carbon  foils  and  subsequently  forming 
LiOH  by  expossre  U  air.  At  least  15  resonances  iu*ve 

been  resolved  in  the  region  of  H*30  excitation  energy 
3. 53  to  12. 73  mev.  By  obtaining  the  behavior  of  the 
differential  crass  section  at  angles  corresponding  to  the 
zeros  of  the  first  8  Legendre  polynomials  several 
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tentative  spin  and  parity  assignments  can  be  made.  In 
additUm  to  the  excitation  curves,  angular  distributions 
have  been  met eured  in  step*  of  3  degree*  si  bombard¬ 
ing  enerf iee  8. <3  and  9.83  roev.  Both  detailed  angular 
dlstr button*  exhibit  dillractlon  patterns;  there  ia  a 
marked  increase  in  the  number  of  man  mi  at  9. 93  mev 
over  that  at  8. 83  mev. 
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ELASTIC  SCATTERING  OF  a  PARTICLES  FROM  Al27 
(Abstract),  by  M.  A.  «ax,  P.  W.  Weiss,  and  R.  H. 
Davis.  [1982]  [l)p.  [AY  49(638)427]  Unclassified 

Presetted  at  meeting  of  the  Amer.  Phys.  Soc. , 
Cleveland,  Ohio,  Nor.  23-24,  1983. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 

553,  kor.  23,  1962. 

The  differential  cross  section  tor  elastic  scattering  of 
a  particles  from  natural  aluminum  targets  (150  kev 
thick  for  10- mev  a-porticlec)  has  been  measured  for 
incident  a-particle  energies  between  7  and  19  mev  at 
laboratory  angles  a!  81. 7°,  118.5%  135%  and  158% 
Throughout  this  energy  region,  these  excitation  curves 
display  many  unresolved  resonances  and  some  broad 
structure.  Nine  angular  distributions  have  been  meas¬ 
ured  in  this  energy  range.  The  principal  feature  of 
these  angular  distributions  has  been  their  moderate 
backward  peaking,  the  cross  section  rising  to  10  times 
that  of  Rutherford  eca’iering  at  170“  (lab).  The  shapes 
of  the  excitation  curve,  and  angular  distributions  differ 
markedly  from  those  taken  on  the  neighboring  nucleus 
8128,  which  display  many  strong  resonances  in  the  ex¬ 
citation  function,  and  pronounced  diffraction  patterns 
in  the  angular  distributions.  Preliminary  results  of  an 
optical-model  analysis  are  presented. 
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ELASTIC  SCATTERING  OF  ot  PARTICLES  FROM  Si28 
(Abstract),  by  P.  B.  Wtiss,  N.  R.  Fletcher,  and  R.  H. 
Davis.  [1982]  [lfc>.  (AF  49(638)427]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  O,  v.  7: 
570,  Nov.  23,  1982. 

Alpha  particles havebeen  elastically  scattered  from  self- 
supporting  SIO  and  Si  foils  of  thickness  corresponding 
approximately  to  50  kev  lor  a  bombarding  energy  of 
10  mev.  Tafe  scattered  yield  was  detected  and  ana¬ 
lyzed  In  solid- state  charged-particle  counters.  Pre¬ 
liminary  investigation  of  the  excitation  function  at 
several  angles  in  the  bombarding  energy  range  cf  3-17 
mev  shows  strong  anomalies  at  about  S.  9.  7. 9,  S.  6, 
11.8,  12.8,  and  13.8  mev.  Many  overlapping  reso¬ 
nances  have  been  observed  throughout  the  range  of 


bombarding  energy.  Angu.ar  distributions  have  been 
measured  at  1-mev  Intervals  from  8-18  mev  inclusive 
with  several  additional  distributions  in  the  vicinity  cf 
strong  anomalies.  Angulsi  distributions  change  slowly 
with  bombarding  energy  except  at  prominent  resonances. 
Here,  the  variation  is  more  abrupt;  additional  structure 
of  marked  shifts  In  Us  angular  location  found,  inter¬ 
ference  effects  with  strong  backward  pcnong  are 
prominent  in  all  angular  distributions. 
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EXCITATION  CURVE  AND  ANGULAR  DISTRIBUTION 
OF  THE  Fi9(p,o0)O1#  REACTIONS  (Abstract),  by  K.  L. 
Warsh,  H.  R.  Blieden,  and  G.  M.  Ternmer.  [1662] 

[l]p.  [AF  49(638)427]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U,  ».  7: 
566,"  Apr 733,  1982. 

Using  the  proton  beam  from  our  Tandem  accelerator, 
we  have  measured  the  yield  of  the  reaction  F19(p,  ttg)0le 
at  8(laboratory)  =  70°  from  3. 3  to  12. 1  mev  bombarding 
energy  with  junction  counters,  large  yields  In  the  exci¬ 
tation  curve  ere  observed  in  the  vicinity  of  5. 0  and  7.  7 
mev  with  considerable  structure  over  the  whole  mige 
of  excitation.  Angular  distributions  taken  at  intervals 
throughout  this  range  show  a  wide  variation  of  shapes, 
including  large  yields  at  backward  angles.  The  data 
taken  at  the  higher  energies  confirmed  the  measure¬ 
ments  of  Ogata,  while  the  daU  at  lower  energies 
agree  with  the  results  cl  TepJov  et  al.  Absolute  cross 
sections  have  been  measured  by  means  of  a  gas  target. 
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EXCITATION  FUNCTION  AND  ANGULAR  DISTRIBU¬ 
TIONS  FOR  THE  Li®(d,tt)er  REACTION  (Abstract),  by 
LO.  Han  and  N.  P.  Keydenbarg.  {1962]  [1  Jp.  [AF  *9- 
(638)427]  Unclassified 

Presented  at  meeting  of  the  Amer  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  In  Bull,  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 

The  Li®(d,  a)e  reaction  has  been  studied  for  deuteron- 
bombarding  energies  between  2  and  12  mev.  This  cor¬ 
responds  to  an  excitation  region  in  Be®  from  23. 7  to 
31. 3  mev,  which  overlaps  and  extends  the  region  previ¬ 
ously  investigated  with  the  Li7  (p,  a)a  reaction.  The 
targets  were  of  95%  Li8  evaporated  on  thin  carbon  back¬ 
ing  material.  The  a  particles  were  detected  with  a 
solid-state  counter.  The  excitation  function  at  90°  (lab) 
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shows  a  prominent  peek  at  3. 85  mev  corresponding  to 
a  level  in  Be6  at  25. 16  mev.  This  level  was  observed 
as  a  weak  resonance  in  our  previous  work  on  the 

la7(p,ok>  reaction.  A  tentative  assignment  of  J  *  2* 
has  been  given  to  this  level  by  M.  Noracto.  Beyond 
the  resonance,  the  yield  diminishes  slowly  with  in¬ 
creasing  energy.  Angular  distributions  are  shown  in 
the  region  o (  the  resonance  and  at  the  higher  energies. 
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EXCITATION  FUNCTION  AND  ANGULAR  DISTRIBU¬ 
TIONS  FOR  THE  Li6(p,  He3)He4  REACTION  (Abstract), 
by  N.  P.  Heydenberg  and  I.  G.  Han.  [2962]  [lj>. 

(AF  49(638)427)  Unclassified 

Presented  at  meeting  of  the  Amer.  Ptiys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  D,  v.  7: 
58,  Jan.  24.  1962. 

The  Li6(p,  He3)He4  reaction  with  an  enriched  target 
has  been  studied,  using  junction  counter  detection  of  the 

3 

He  and  alpha  particles,  and  proton  bombarding  ener¬ 
gies  between  3. 0  mev  and  12. 5  mev  with  a  tandem  Van 
de  Graaff  accelerator.  The  excitation  function  at  70° 
is  a  monotonlcally  decreasing  function  with  increasing 
energy.  The  angular  distributions  from  7. 0  to  12. 0 
mev  show  a  strong  forward  peak  and  a  small  backward 
peak  indicating  the  possible  presence  of  a  direct  reac¬ 
tion.  As  the  bombarding  energy  decreases,  the  brood 
maximum  at  about  100°  which  was  observed  In  the  angu¬ 
lar  distributions  at  the  higher  energies  disappears  at 
about  6. 0  mev,  and  an  additional  maximum  at  about  50* 
appears  at  about  7.  5  mev. 
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GAMMA-RAY  ANGULAR  DISTRIBUTION  FOLLOWING 

DIRECT  REACTION  IN  C12  (Abstract),  by  M.  Nomoto. 
[1962]  [1  )p.  (AF  49(638)427)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  ia  Bull.  Amer.  Phys.  Soc. ,  Series  □,  v.  7: 

60.  Jan.  24,  1962. 

The  gamma-ray  angular  distributions  following  the  reac¬ 
tion  C12(P,P54.  43  mevJC1^  were  measured  for  several 
incident  proton' energies  in  the  vicinity  of  7  and  9  mev 
where  the  excitation  curve  shows  no  pronounced  com¬ 
pound-nucleus  resonances.  These  distributions  were 
analyzed  using  Glendinning’s  optical  potential  in  addi¬ 
tion  to  the  Coulomb  potential  assuming  a  direct  process. 
The  analysis  was  made  for  the  cases  of  single-particle 
excitation  and  collective  excitation.  In  the  former  case. 


the  theoretical  gamma-angular  distribution  curve  for  a 
spin-flip  two-body  potential  and  o  n- slip- flip  potential 
differ  considerably;  remarkably  /jod  fits  to  4  experi¬ 
mental  curves  were  obtained  for  the  amc  potential  with 
an  approximate  Rose nf eld  mixture,  neglecting  the  ex¬ 
change  integral.  For  the  case  of  collective  excitation, 
the  agreement  was  found  to  be  poor..  The  analysis  also 
showed  that  the  plane-wave  Born  approximation  does  not 
yield  satisfactory  results  tor  either  mechanism. 
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y-RAYS  FROM  THE  REACTION  Be*(a,  njy4  gjJC1* 

(Abstract),  byj.  B.  Seaborn,  G.  E.  Mitchell  and 
others.  [1962]  [lfc>.  [AF  49(638)427]  UncJnnsified 

Presetted  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 

268,  Apr.  23,  1962. 

The  excitation  function  for  the  reaction  Be®(cr,  njV4  4 j)C12 

has  been  measured  at  0°  and  90°  (laboratory  angle)  for 
a  energies  from  3. 3  to  9. 3  mev.  The  4. 43- mev  y- rays 
produced  in  a  thin  (-0. 1  mg/cm2)  beryllium  target  were 
detected  with  3  in.  x  3  in.  NaI(Tl)  crystals.  In  addition 
to  the  previously  reported  resonance  at  3. 99  mev,  there 
is  a  very  broad  (~2  mev)  resonance  or  series  of  reso¬ 
nances  at  about  5. 0  mev.  Above  this  large  resonance, 
the  yield  decreases  nearly  monotonlcally.  At  9. 3  mev 
and  above,  there  is  a  large  contribution  to  the  yield  from 
the  C12(o,<*jy4  4j)C12  reaction  due  to  carbon  contami¬ 
nation;  in  addition,  the  high-energy  neutrons  increasing¬ 
ly  obscure  the  y  spectra.  Thirteen  angular  distributions 
were  measured  between  3. 3  and  7. 6  mev.  At  5. 25  mev 
and  below,  the  angular  distributions  have  a  maximum 
near  0°.  Above  this  energy,  the  maximum  yield  occurs 
between  15°  and  30°.  All  angular  distributions  show 
minimum  values  at  90°. 
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GIANT  RESONANCE  IN  THE  BU(p,vj)C12  REACTION 
AT  11. 7  MEV  (Abstract),  by  J.  A.  Becker  and  J.  D. 

Fox.  [1962]  [ljs.  [AF  49(638)427]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7- 
57ft,  Not.  53,  1962. 

The  yield  of  y-rays  resulting  from  proton  capture  by  B12 
leading  to  the  ground  state  (y0)  and  firs!  excited  state 
(yj)  of  C12  has  been  studied  for  proton  energies  from 

6-13. 2  mev.  The  proton  beam,  held  to  ler.t  than  1  pA 
to  reduce  pileup,  was  focused  on  the  natural  boron  tar¬ 
get  and  stopped  in  graphite  3  m  from  the  target.  The 
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y-ny»  frogs  the  targst  were  collimated  to  a  beam  5  cm 
In  diam  and  entered  a  5-in.  -diam  by  4-in.  -thick  Nal(Tl) 
detector  axially.  Electronic  pileup  was  reduced  by  us¬ 
ing  a  biased  preamplifier.  All  measurements  were 
made  -*ith  the  detector  at  90°  to  the  incident  beam  and 
30  cm  from  the  target.  The  yield  of  exhibits  1  strong 

maximum  near  7. 3  mev  (22.  55  mev  in  C32)  and  falls 
off  at  higher  energies.  It  is  found  that  the  yield  of 

exhibits  maxima  at  6. 75,  8. 4,  10. 4,  and  11.9  mev;  the 
last  probably  is  the  analog  to  the  giant  dipole  reso¬ 
nance  for  yQ. 
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MAGNETIC  SPECTROGRAPH1C  SATURATION  EFFECT 
ON  SEVERAL  Q0-  VALUES  (Abstract),  by  A.  R. 

Tajera.  [1962]  iljp.  (AF  49(638)427)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  .-late  U. ,  Tallahassee,  Apr.  5-7,  1962. 

ihtblished  in  Bull  Amer.  Phys.  Soc.,  Series  Q,  v.  7: 
Sto,  Nov.  23,  1902. 

The  effects  were  studied  of  the  main  and  fringing  fields 
of  a  spectrograph  at  hlgl  field  strengths  on  a  group  at 
high  Oq  values  which  had  large  discrepancies  when 
compared  with  those  compute  i  !n  recent  tuclear-masa 
tables.  An  experimental  correction  curve  was  obtained 
from  well-known  lower  O  values  at  unsaturated  and 
saturated  fields.  The  Q0  values  sc  corrected  are; 

He3(d,p)He4,  Q0  =  18.  380  x  0.010  mev;  U*(d,a)He4, 

O0  -  22. 403  *  0. 012  mev;  B,0(d,  o)-Be8.  O  =  17. 830  a 

0.006  mev;  and  N14(d.-»)C12,  O  -  13.  579  a  0. 006  mev. 
The  energy-cycle  closure  errors  were  satisfactorily 
improved  for  (Ee,  Id)  and  Be, B)  cycles.  The  (N, C)  cy¬ 
me  was  Well  close.;  with  MIT's  N35(d,<*)C33  and 
N3!*(p,a)C32  Oq  values.  The  N3"’  target  seems  relative¬ 
ly  thick. 
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PROTON-INDUCED  FISSION  OF  Th232  AND  U738  BE¬ 
LOW  12  MEV  (Abstract),  by  J.  R.  Meriwether,  J.  D. 
Fox,  and  G.  R.  Choppln.  [5962]  jl]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)427j  and  Atomic  Energy  Commission) 

Unclassified 

Presentee  at  meeting  of  the  A  mer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer .  Phys.  Soc. .  Series  n.  v.  7; 
303,  Apr.  53,  1962. 

The  excitation  functions  for  the  fission  of  U23®  ana 
Th232  by  protons  of  energy  between  3  and  12  mev  have 
been  measured  using  a  recoil-catching  technique.  The 


proton  beam  was  obtained  from  the  Florida  State  U. 
Tandem  Van  de  Graaff.  The  cross  section  varies  from 
about  0. 00015  mb  at  3  mev  to  120  mb  at  12  mev  In  the 

case  at  Th232  and  from  about  0. 0007  mb  at  3  mev  and 
140  mb  at  12  mev  in  the  case  of  U238.  The  peak-to- 
valley  ratios  at  the  kinetic -energy  spectrum  of  the  fis¬ 
sion  fragments  have  been  measured  as  a  function  of 
proton  energy  using  p-n  Junction  counters.  A  plot  at 
these  ratios  as  a  function  of  proton  energy  shows  a 
general  decrease  In  the  ratio  of  asymmetric  to  sym¬ 
metric  fission  as  the  energy  Is  increased  with  the  excep¬ 
tion  of  3  upward  breaks  In  the  curve.  In  the  bombard¬ 
ment  of  Th232,  these  breaks  occurred  at  7. 50,  9. 25, 
and  11. 25  mev,  and  In  the  bombardment  at 
U23®  they  occurred  at  6. 75,  8. 25,  and  10.  50  mev. 
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SURVEY  OF  THE  N15(p,o)C12  REACTION  UP  TO  12. 6 
MEV  (Abstract),  by  G.  Roy,  H.  S.  Adams,  and  G.  M. 
Temmer.  [1962]  flfc>.  [A F  49(638)427] 

Unclassified 

Presented  at  meeting  at  the  Auer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U,  v.  7: 
570,-Nov.  "23,  1962. 

The  excitation  functions  were  measured  for  the  reac¬ 
tions  N15(p,Oq)C12  and  N3®(p,  Orj)C32*  [and  (p,  o-j)  to 
the  O*  state,  at  the  higher  energies]  for  proton  energies 
between  3.  3  and  12. 6  mev,  using  enriched  N15  gas 
(97. 2%)  contained  In  a  gas  cell  between  nickel  foils  and 
a  junction  counter  fixed  at  SO"  to  the  beam  to  detect  the 
a  particles  The  region  of  excitation  covered  In 
O3®  ranges  Irom  15. 2  to  24. 0  mev.  It  should  be  noted 
that  tne  ground-state  transition  (as  well  as  the  transi¬ 
tion  to  the  7. 65- mev  stats}  can  only  be  fed  from  natural 
parity  states  in  O3®,  whereas  all  types  of  compound 
states  (except  O';  can  contribute  to  the  4. 43- mev  (2+) 
state  transitions.  A  very  pronounced  resonant  struc¬ 
ture  was  observed  up  to  about  20-mev  excitation  in 
O3®,  after  which  the  excitation  curve  becomes  consid¬ 
erably  smoother,  although  some  structure  is  still  pres¬ 
et*.  The  absolute  differential  cross  section  was  ob¬ 
tained  at  90c  by  comparing  with  elastic  photon-helium 
scattering  which  is  well  known  at  several  energies. 

The  cross  section  ranges  from  23  mb/sr  at  Ep  -  5  mev 

to  2  mb/sr  at  the  highest  bombarding  energy.  To  the 
extent  that  isotopic  spin  conservation  holds,  only  T  -  0 
compound  states  should  be  observable  A  detailed  com¬ 
parison  at  the  reaction  will  be  made  w.th  the  N33(p,  ru) 

O16  inverse  photonuclear  reaction  In  which  th*  strongest 
contributions  are  expected  to  be  from  1  =  1",  T  =  1 
dipole  states. 
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Florida  State  U.  Dept,  at  Physics,  Tallahassee. 

SYMMETRY  SELECTION  RULES  FOR  TESTING 
NUCLEAR  CLUSTER  STRUCTURE;  APPLICATION  TO 
Be8  (Abstract),  by  G.  M.  Temmer.  [i962](lfc>. 

(AF  49(638)427)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1862. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7; 
59;ji57S4,  1962. 

Recent  work  on  Li  (p,  »)c*  located  two  narrow  states 
(width  -1  mev)  at  20-  and  22-mer  excitation  in  Be8. 
Despite  their  mode  of  observation,  they  are  clearly  not 
(/»  .  n)  states.  The  ratio  of  Tn  =•  Tp  ■;  =  70  25  1 

indicates  that  the  descriptions  (Be7  +  n)  are  also  Inap¬ 
propriate.  It  Is  believed  that  these  sharp  states  in 
Be8  are  Indeed  s-state  (Le®  +  d)  configurations,  lying 
below  the  actual  Li®  -  d  threshold. 
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Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

THRESHOLDS  OBSERVED  IN  THE  C12(o,n)015, 
Si28(o,n)S31,  S32(a, n)Ar35,  SS*(a,n)Ar37,  AND 
Cl35(p,c)Ar35  REACTIONS,  by  j.  w.  Nelson,  E.  B. 
Carter  and  others.  [1962]  [5]p.  incl.  dlagrs.  refs. 

[AF  49(638)427]  Unclassified 

Published  In  Phys.  Rev.,  v.  129;  1723-1727,  Feb.  15, 

T5537 - 

The  following  thresholds  have  been  measured  in  the 
(o,  n)  reaction:  C12  11.341*0.015;  Si28  9. 30  *  0. 05, 
10.55  *  0.05,  11.83  *  0.05,  12. 78  *  0.05;  S32  9.  846  * 
0.020,  10.69  *  0.05,  11.97  *  0.06;  S3<  5. 17  *  0. 10, 

5.  96  *  0. 05,  6. 90  i  0. 05,  8. 04  *  0. 05.  6. 09  *  0. 05, 

10.  09  *  0. 05,  10.  31  *  0. 05  mev.  These  results  are  in 
agreement  with  previously  published  results  except  for 

the  S32(o,n)Ar35  ground  threshold  which  is  140  kev 
higher  than  expected.  To  confirm  the  value  of  the  mass 
Ar38,  the  Cl35(p,  n)Ar35  threshold  energy  was  meas¬ 
ured  and  is  6. 942  *  0. 020  mev.  Since  this  result  agrees 
with  the  accepted  value  of  the  Ar3®  mass,  the  140-kev 

discrepancy  was  not  resolved.  In  the  C12(o,n)01® 
excitation  curve  a  prominent  resonance  of  half-width 
220  *  60  kev  was  found  corresponding  to  a  level  iu  O*® 
of  excitation  18. 10  *  0. 06  mev.  The  cross  section  rises 
to  about  22  mb  at  the  peak  of  this  resonance.  Half-life 
determinations  yielded  the  values:  O1®  122.6  *  1.0, 

S31  2.  56  *  0. 10,  and  Ar®S  1.  76  *  0. 03  sec. 
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Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

YIELD  OF  THE  Na23^,  oJNe20  REACTION  (Abstract), 
by  K.  L.  War  ah,  H.  R.  Blieden,  and  G.  M.  Temmer. 
[1962]  [l]p.  [AF  49(638)427]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  V. ,  Tallahassee,  Apr.  5-7,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
569,  Nov.  23,  1962. 

The  reaction  Na23(p,  oJN28  has  been  studied  using  our 
tandem  and  junction  counters.  The  counters  were 
biased  so  thin  as  to  register  pulses  proportional  to  the 
energy  for  e's  but  only  small  pulses  for  protons.  The 
targets  used  were  metallic  sodium  evaporated  cm  carbon 
backing.  The  spectrum  seen  includes  the  uew  states  tn 

Ne20  at  5. 80  and  7. 02  whose  character  was  determined 
by  the  Chalk  River  group.  The  yields  to  the  ground 

state  and  first-excited  state  of  Ne20  have  been  meas¬ 
ured  at  90°  (lab)  from  3. 2  to  12. 2  mev  and  3. 8  to  12. 2 
mev,  respectively.  The  angular  distributions  for  sev¬ 
eral  states  of  Ne28  have  been  measured  at  10. 0  mev. 
The  angular  distributions  show  a  wide  variation  of 
shapes,  including  large  forward  and  backward  peaking. 
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Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

CAPTURE  OF  PROTONS  BY  B11  IN  THE  GIANT  RESO¬ 
NANCE  REGION,  by  J.  A.  Becker  and  J.  D.  Fox. 

[1962]  |7Jj.  incl.  dlagrs.  table.  (AFOBR-4153) 

(AF  AFOSR-62-123)  AD  418060  Unclassified 

Also  published  in  Nuclear  Fhys. ,  v.  42:  609-675,  Apr. 
1553: - 

The  yield  of  y-rays  resulting  from  proton  capture  by 
B1 1  leading  to  the  ground  state  (yp)  and  first  excited 
state  (yj)  of  C12  has  been  studied  for  proton  energies 

from  6  to  13. 2  mev.  The  proton  beam,  held  to  less 
than  1  u  A  to  reduce  plleup,  was  focussed  an  the  naturd 
boron  target  and  stopped  tn  graphite  3  m  from  the  target. 
The  '-rays  from  the  target  were  collimated  *o  a  beam 
5  cm  in  (Ham  and  entered  a  12.  7  cm  diar.  by  10.2  Cm 
thick  Nal(Tl)  detector  axially.  Electronic  plleup  was 
reduced  by  using  a  biased  preamplifier.  AE  measure¬ 
ments  were  made  with  the  detector  at  90°  to  the  Incident 
beam  and  30  cm  from  the  target.  The  yield  of  >-  exhib- 

its  one  strong  maximum  near  7. 2  mev  (22. 56  mev  in  C  ) 
and  decreases  steadily  at  higher  energies,  except  for  a 
small  anomaly  at  10. 4  mev.  The  yield  of  -»j  exhibits 

maxima  at  the  Incident  proton  energies  6.  75,  8. 4,  10. 4 
and  11.9  mev.  The  ezperimeMal  results  are  compared 

with  the  predicted  T  *  1  states  of  C12.  (Contractor's 
abstract) 
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Florida  guts  U.  Dept,  at  Physic*,  Tallahassee. 

GAMMA  RAYS  FROM  THE  Be#(a,n)C1J  REACTION,  by 
3.  B.  Seaborn,  G.  E.  Mitchell  and  others.  [1882]  [3]p. 
tael,  diagrs.  table,  refs.  (AFOSR-J961)  (AF  AF06R- 
82-423)  AD  418073  Unclassified 

Also  published  In  Phys.  Rev. ,  v.  129:  2217-2219. 

iEu:xrsa. 

The  excitation  at  the  4. 43  -  mev  p»m»  ray  from  th. 
Be*(o, reaction  has  been  studied  and  xngv- 
lar  distribution*  have  been  measured  at  13  a- particle 
energies  from  3. 3  to  7. 8  mev  in  an  effort  to  determine 
compound  nucleus  nature  at  the  Be®  -  o  system.  Many 
broad  resonances  are  found  in  the  energy  region  stud¬ 
ied.  (Contractor's  abstract) 
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Florida  State  0.  Etept.  of  Physics,  TaUahas*-*. 

He-,  Hj\  AND  OTHER  NEGATIVE  ION  BEAMS 
AVAILABLE  FROM  A  DUOPLASMATRON  ION  SOURCE 
WITH  GAS  CHARGE  EXCHANGE,  by  E.  B.  Carter  and 
R.  H.  Davis.  [1882]  [4  J>.  iscl.  diagrs.  tables,  refs. 
(AFOSK-J963)  (AF  AFOSR-62-423)  AD  418222 

Unclassified 

Also  published  in  Rev.  Sclent.  Instr. .  v.  34:  93-98. 

ja£  isu: - 

Negative  helium-ion  beams  have  been  produced  in  a 
commercial  negative-ion  source  in  which  positively 
charged  beams  from  a  ducplaomatron  ion  source  are 
converted  in  a  gas  charge  eachai*e  canal.  Beams  of 
negative  helium  ions  with  currents  up  to  30  mpA  have 
been  injected  into  a  tandem  Van  de  Graaff  accelerator, 
and  o- particle  beams  have  .seen  obtained  from  th«  ac¬ 
celerator  with  energies  up  to  19  mev  and  currents  up 
to  3>"  mpA.  Hie  results  of  several  experiments  which 
were  performed  to  determine  the  source  operating 
characteristics  for  negative  helium  ions  are  presented, 
in  addition  to  the  peak  corresponding  to  the  He'  beam, 
many  other  peaks  are  observed  in  the  momentum  dis¬ 
tribution  of  the  beam  from  the  negative  ion  source. 
Confirming  evidence  has  been  found  for  the  existence 
of  the  Hj*  ton. 
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Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

A  SCATTERING  CHAMBER  USING  JUNCTION  COUNT¬ 
ERS,  by  E.  J.  Feldl,  J.  R.  Meriwether  and  others. 
[1962]  (6]p.  tad.  Ulus,  diagrs.  (AF06R-64-535) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AF06R-62-423  and  Atomic  Energy 
Commission)  AD  435920  Unclassified 

Also  published  In  Nuclear  Instr.  and  Methods,  v.  22: 

S3  J- 338,  Apr.  1*3. 


The  specifications  and  characteristics  of  a  versatile 
scattering  chamber  are  presented.  The  chamber  Is  de¬ 
signed  for  use  with  solid  state  detectors  and  possesses 
the  following  features:  (1)  precise  positioning  of  the  tar¬ 
get,  (2)  precise  positioning  at  counters  both  with  respect 
to  the  distance  from  the  target  and  the  ai^le  to  the  beam, 

(3)  ease  at  rotation  of  the  counters  to  different  angles, 

(4)  provision  for  both  movable  and  fixed  counters,  (5) 
precisian  positioning  of  the  chamber  about  the  beam 
tube,  (8)  precise  defining  slits  for  both  the  beam  and 
the  particles  to  be  counted,  (7)  freedom  from  trailing 
lead  wires  ae  the  counters  are  rotated,  and  (8)  a  Fara¬ 
day  cup  which  provided  accurate  measurements  of  the 
beam  current.  (Contractor's  abstract,  modified) 
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Florida  U. ,  Gainesville. 

A  NOTE  ON  AN  INEQUALITY  OF  M.  MARCUS  AND  ti. 
NEWMAN,  by  H.  Mine.  (1982]  [3fe.  (AFOSR-64-0712) 
(AF  AFOSR-82-188)  AD  438502  Unclasr'f'td 

Also  published  in  Proc.  Amer.  Math.  Soc. .  v.  14:  890- 
882,"  free.  1983. 

In  a  recent  paper  Marcus  and  Newman  proved  that  if  A 
is  a  symmetric  positive  semidefinite  dodbly  stochastic 

matrix  the  p(A)  s  e!  /nn  with  equality  if  and  only  if  A  = 
J„,  the  matrix  all  at  whose  entries  are  1/n.  In  the 
present  note,  the  result  of  Marcus  and  New  man  is  ex¬ 
tended  to  all  positive  semidefinite  hermltian  matrices 

woich  have  e  =  (1,  1 . 1)  as  a  characteristic  vector 

and  prove  it  by  a  new  method. 
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Florida  U.  Dept,  of  Physics,  Gainesville. 

AN  EXPERIMENTAL  STUDY  OF  THE  INTERACTION  OF 
PLASMONS  AND  FAST  ELECTRONS  IN  METALS  AND 
A  STUDY  OF  ELECTRON  TUNNELING  THROUGH  THIN 
INSULATING  FILMS,  by  W.  B.  Ard,  Jr.  Final  rept. 

Oct.  15,  1980  -  June  14,  1982  [86l>.  tael,  diagrs. 
tables,  refs.  (AF06R-2937)  (AF  49(638)956) 

AD  282138  Unclassified 

The  characteristic  energy  losses  observed  when  a  beam 
of  energetic  electrons  passes  through  a  thin  film  of 
metal  have  been  studied  by  using  the  retarded  potential 
method  of  energy  analysis.  The  spectrum  far  aluminum, 
magnesium,  antimony,  tin  and  indium  appears  in  multi¬ 
ples  of  an  energy  which  is  approximately  equal  to  the 
free  electron  plasman  energy  while  the  spectrum  of  the 
other  metals  shows  no  such  regular  pattern.  The  mean 
free  path  and  cross  section  for  plasman  production  have 
been  determined  and  compared  with  the  Bohm  and  Pines 
theory.  Good  agreement  was  found  for  aluminum  and 
magnesium.  These  quantities,  cross  sections  and  mean 
free  paths,  were  found  to  be  independent  of  film  thick¬ 
ness  but  did  have  the  predicted  dependence  on  incident 
electron  energy.  The  second  part  of  this  report  dis¬ 
cusses  the  energy  gaps  and  the  density  of  electronic 
states  In  metal  films,  from  500  to  5000A  thick,  that 
have  been  obtained  from  electron  tunneling  experiments. 


>  202  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


The  negative  resistance  region  which  occur*  when  both 
metals  are  superconducting  was  observed  as  a  hys¬ 
teresis  loop.  The  variation  of  the  energy  gap  and  density 
of  states  has  also  been  studied,  and  the  experimental  re¬ 
sults  agree  closely  with  the  Bardeen,  Cooper,  Schrieffer 
theory.  (Contractor's  abstract,  modified) 
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Florida  C,  [Dept,  of  Physics]  Gainesville. 

DETERMINATION  OF  THE  MEAN  FREE  PATH  FOR 
EXCITATIONS  OF  PLASMONS  IN  METALS  (Abstract), 
by  H.  J.  Watson,  M.  F.  Panczyk,  and  W.  B.  Ard,  Jr. 
[1962]  [l|p.  [AF  49(838)958]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Florida  State  U. ,  Tallahassee,  Apr.  5-7,  1982. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7; 
573,  Nov.  53,  1962. 

The  characteristic  energy  losses  which  occur  *en  a 
beam  of  electrons  pass  through  a  thin  metal  foil  ht.ve 
been  observed.  The  mean  free  path  for  excitation  *  z 
plasm  or  has  been  determined  for  each  metal  by  ^dy¬ 
ing  the  dependence  of  the  spectrum  on  foil  thickness 
and  incident  electron  energy.  The  experimental  pro¬ 
cedure  for  determining  the  energy  losses  and  a  Com¬ 
parison  of  the  experimental  and  theoretical  values  for 
the  mean  free  path  are  given. 
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Florida  U.  Dept,  of  Physics,  GsinesvlU-. 

ELECTRON  TUNNELING  THROUGH  THIN  INSULATING 
LAYERS  (Abstract),  by  M.  F.  Pancryk,  H.  J.  Watson, 
and  W.  B.  Ard,  Jr.  [1982]  [IJp.  (Bound  with  its 
AFOGR-2937)  (AF  49(838)956)  OneEHSified 

The  resistance  of  aluminum  oxide  films  has  been  deter¬ 
mined  by  recording  the  current  penetrating  through  the 
film  as  a  function  of  the  voltage  applied  across  the 
film.  Qualitative  agreement  with  calculations  made  by 
Holm  has  been  obtained.  For  low  voltages  the  current- 
voltage  curve  is  linear  while  for  higher  potentials  the 
current  increases  rapidly  with  increasing  voltage. 
Quantitative  agreement  may  be  obtained  by  assuming  an 
effective  electron  mass  of  1/10,  which  shows  that  the 
resistance  of  the  films  is  lower  than  the  calculated 
values  for  vacuum.  Work  is  also  being  carried  out  at 
low  temperature  where  one  or  both  of  the  metal;  Is  in 
a  superconducting  phase.  (Contractor's  abstract) 
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Florida  U.  [Dept,  of  Physics]  Gainesville. 

PLASMA  EXCITATIONS  BY  FAST  ELECTRONS  IN 
METALLIC  FILMS  (Abstract),  by  H.  J.  Watson,  M.  F. 
Pancxyk.  andW.  B.  Ard,  Jr.  [1962]  [l)p.  [AF  49- 
(838)956]  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  8bc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Publish  ad  in  Bull.  Amer.  Phys.  Soc. ,  Series  H-  v.  7: 
344,  Apr.  23,  1962. 

The  characteristic  electron  energy-loss  spectra  In 
various  metals  has  been  measured  by  an  olectron-trans- 
mlssion  method.  The  resolution  obtainable  with  the 
apparatus  allows  a  determination  of  the  shape  of  the 
characteristic-loss  lines.  Theoretical  treatment  <f  the 
electron-plasmon  interaction  gives  an  expression  for  the 
dependence  of  the  cross  section  for  plasmon  excitation 
an  plasmon  wavelength.  This  together  with  the  disper¬ 
sion  relation  for  plasmon*  allows  one  to  predict  the 
shape  of  a  characteristic-loss  line  due  to  plasmon  exci¬ 
tation.  Lines  with  the  expected  shape  are  observed  in 
some  metals,  particularly  aluminum  and  magnesium, 
substantiating  that  the  major  energy  losses  in  these 
metals  Is  due  to  plasmon  excitation.  However,  some 
lines  observed  In  other  metals  have  shapes  that  indicate 
that  they  are  due  to  some  other  loss  mechanism,  possi¬ 
bly  an  atomic  or  band-to-band  transition. 
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Fcrdhsm  U.  Dept,  of  Chemistry,  New  York. 

THE  CHEMISTRY  OF  PEOTOTROPIC  S YUKON ES,  by 
L  M.  Hunsberger.  Final  rept.  Sept.  1,  1956  -  Aug.  3, 
1961.  Dec.  30,  1961,  7p.  inci.  refs.  (AF06R-194S) 

(AF  18(603)127)  Unclassified 

This  project  is  concerned  with  the  synthesis  of  sydnoaes, 
the  investigation  of  the  chemical  structure  required  far 
phatotrapy,  and  the  study  of  the  mechanism  of  the  inter- 
conversion  of  colored  and  colorless  forms  This  study 
may  find  practical  u*e  In  color  photography  and  in 
methods  of  reproduction  as  well  as  contributing  to  syn¬ 
thetic  und  structural  organic  chemistry. 
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Fordham  U.  Dept,  of  Chemistry,  New  York. 

A  PHOTOTROPIC  HETEROCYCLIC  DERIVATIVE  OF  A 
SYDNONE;  A  NEW  SYNTHESIS  OF  AN  N-SUBSTTTUTED 
GLYCINE;  AND  A  GENERAL  SYNTHESIS  OF  MON08UB- 
STITUTED  HYDRAZINES,  by  J.  M.  Tien  and  [I.  ]  M. 
Hunsberger.  [1954]  [lfci.  incl.  diagr.  (AF06R-64- 
1463)  (A?  18(603)127)  Unclassified 

Also  {Bblishcd  in  Chem.  and  Indus.  (London),  p  119- 
T2t),  Jan.  1955. 

The  present  work  demonstrates  that  a  wide  variety  of 
sydnoaes  (R  =  alkyl,  cyclo  alkyl,  aralkyl,  aryl,  and 
heteroaryl)  can  be  synthesized  by  the  same  general 
route  and  in  turn  hydrolysed  to  the  corresponding  mono- 
substituted  hydrazines,  tins  affording  a  single  method 
for  preparing  such  hydrazines  by  a  simple  hydrolysis 
of  a  stable  and  readily  available  precursor. 
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For-fam  U.  Dept,  at  Chemistry,  New  York. 

NUCLEOPHILIC  REACTIONS  OF  SEMUO  «C  OXYGEN. 
THE  REACTION  OF  ALIPHATIC  AND  HETEROCYCLIC 
N-QXIDES  WITH  a-  HALO  ESTERS  (Abstract),  by  J.  M. 
Tien,  L  M.  Hunsberger,  and  A.  M.  HaveUana.  [1959] 
[lj>.  [AF  18(605)127]  Unclassified 

Presented  at  meeting  of  the  Org.  Chem.  Div.  of  me 
Atner.  Chem.  Soc. ,  Boston,  Mass.,  Apr.  5-10.  1959. 

Published  in  135th  meeting  of  the  Amer.  Chem.  Soc. 
Abstract  of  Papers,  1959,  p.  76-0. 

The  oxidation  of  a  halogen  compound  to  She  correspond¬ 
ing  carbonyl  compound  by  means  of  dimethyl  sulfoxide 
apparently  proceeds  via  an  toaic  intermediate, 

(Mcj'teOCH'^  j^2)Br  ©,  formed  by  nucleophilic  dis¬ 
placement  of  the  halogen  by  the  sulfoxide  oxygen.  The 
present  work  was  undertaken  as  the  first  part  of  an 
atte&pt  to  demonstrate  that  a  variety  of  compounds 
containing  semiionic  oxygen  atoms  can  replace  dimethyl 
sulfoxide  in  such  reactions.  Thus,  both  4-methoxypyri- 
dine  1-oxide  (1)  and  trimethylamine  N-oxide  (Q)  are 
able  to  convert  ethyl  brorooocetate  to  ethyl  glyoxylate, 
although  the  detailed  nature  of  the  2  reactions  is  differ¬ 
ent.  The  striking  variations  in  reactivity  toward  u- 
haloesters  exhibited  by  azoxybenzene,  I,  □,  and  the 
N-cxide»  of  N-methyl-marphollne,  triethylamine,  tri- 
butylamine,  N.N-dimethylaniline,  pyridine,  and  4- 
nitropyridlne  are  discussed  in  terms  of  electronic  and 
steric  effects  on  the  nucleophiliclty  of  the  semiionic 
oxygen  of  the  N-oxide  link. 
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Fordham  U.  Dept,  cc  Chemistry,  New  York. 

SYNTHESIS  AND  PROOF  OF  STRUCTURE  OF  s  -HY- 
DRGXYALDEHYDES  AND  s - H YDROXYKETON  ES VS 
THE  ANTHRACENE  SERIES  (Abstract),  by  J,  L. 

Ferrari  and  L  M.  Hunsberger.  [1959]  [1  Jp.  [AF  18- 
(603)127]  Unclassified 

Presented  at  meeting  of  the  Org.  Chem.  Div.  of  the 
Amer.  Chem.  Soc. ,  Atlantic  City,  N.  J. ,  Sept.  13-18, 
1959. 

Published  in  136th  meeting  at  the  Amer.  Chem.  Soc. , 
Abstracts  ol  Papers,  1959,  p.  21-P. 

Previous  studies  of  double-bond  character  in  aromatic 
systems  have  been  extended  to  anthracene.  The  work 
here  indicates  that  substances  such  as  2-anthral  can  be 
transformed  readily  into  both  2, 1-  and  3, 2-dl substituted 
anthracenes.  Apparently  the  end  rings  at  anthracene 
are  more  benzenoid  than  either  ring  of  naphthalene,  in 
rough  agreement  with  valence-bond  calculations  based 
on  canonical  structures  which  include  Dewar  types. 
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Fordham  U.  Dept,  of  Chemistry,  New  York. 

SYNTHESIS  OF  SOME  SUBSTITUTED  PYRIDYUSYD- 
NONES  (Abstract),  by  C.  V.  Greco  and  I.  M. 

Hunsberger.  (1960][lfe.  [AF  19(603)127] 

Unclassified 

Presented  at  meeting  of  the  Org.  Chem.  Div.  of  the 
Amer.  Chem.  Soc.,  Cleveland,  Ohio,  Apr.  5-14,  1960. 

Published  in  137th  meeting  of  the  Amer.  Chem.  Soc.  , 
Abstracts  of  Papers,  1960,  p.  71-0. 

The  phenomenon  of  phototropy  unexpectedly  was  exhib¬ 
ited  by  the  first  N-heteroaryl  derivative  of  a  sydnone, 
i.  e.  N-(3-pyridyi)sydnone  (I).  Synthesis  of  the  1-oxide 
(II)  of  N-(3-pyridyl)sydnone,  of  N-(5-bromo-3-pyri- 
dyljsydnone  (HI),  and  of  the  1-oxide  (IV)  of  N-(5-bromo- 
3-pyridyi)sydnone  were  undertaken  in  order  to  study  the 
effect  on  phototropy  exerted  by  substituents  on  the  pyri¬ 
dine  ring.  Compounds  Q  and  m  were  prepared  via  the 
corresponding  aminopyridines  and  N-pyridylglycines  by 
the  general  procedure  used  earlier  to  prepare  I.  The 
required  3-aminopyridine  1-oxlde  and  3-amino-  5-bromo- 
pyridine  were  obtained  by  Hofmann  rearrangement  of  the 
corresponding  amides.  An  excellent  preparation  of  5- 
bromanicotinamide  from  nicotinic  acid  was  developed 
which  involves  bromination  in  thionyl  chloride,  followed 
by  reaction  of  the  bromoacld  chloride  with  ammonia  in 
chloroform.  Proof  ol  structure  □  and  HI  was  accomp¬ 
lished  by  acid  hydrolysis  to  the  corresponding  hydra¬ 
zines  which  were  isolated,  as  acetophenone  3-pyridyl- 
hydrazone  1-oxlde  and  as  5-broroo-3-pyrldylhydrazine 
hydrochloride.  These  products  were  identical  with 
samples  prepared  by  reduction  of  the  respective  dl- 
azotized  atoms.  Although  3-amlno-5-bromonicotinamide 
1 -oxide  was  prepared  conveniently  from  5-broinonico- 
t inamide  1-oxlde,  attempts  to  prepare  the  correspond¬ 
ing  glycine  by  catalytic  hydrogenation  of  a  mlxh-re  of  the 
amine  and  butyl  glyoxylate  afforded,  in  acid  solution 
N-(3-pyridyl)glycine  and,  in  neutral  or  alkaline  solution, 
the  1  -oJdde  of  N-(3-pyridyl)glycine.  Both  these  prod¬ 
ucts  resulted  from  a  reductive  cleavage  of  the  bromine 
atom.  Neither  □  nor  HI  was  phototropic.  Infrared  ab¬ 
sorption  bands  characteristic  cf  the  CH  of  the  sydnone 
ring  have  been  identified. 
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Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

THE  (p,p’v)  REACTION  IN  EVEN  ISOTOPES  OF  Zn,  Ge 
AND  Se,  by  D.  M.  Van  Patter,  R.  Rikmeospoel,  and 
P.  N.  Trehan.  [19611  [23 ]p.  incl.  diagrs.  tables,  refs. 
(AF06R-3010)  (AF  49'(638)512)  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  27:  467-489,  Oct. 


Far  abstract  see  item  na  756,  Vol.  V. 
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Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

THE  PRESENT  STATUS  OF  ATOMIC  MASS  DETERMI¬ 
NATIONS,  by  H.  E.  Duckworth.  [1961]  [lJ]p.  lncl. 
illus.  dlagrs.  table.  (AFOSR-3011)  (AF  49(638)512) 

Unclassilied 

Presented  at  meeting  ol  Canadian  Associations  of 
Physicists,  Sir  George  Williams  U. ,  June  9,  1961 . 

Also  published  in  Phys.  Canac. ,  v.  17:  8-20,  Autumn, 
1961. 

This  article  discusses  the  4  principal  sources  of  atomic 
mass  information  and  the  relative  importance  o i  each. 
These  sources  Include:  (1)  alpha  decay  energies  which 
provide  important  mass  data  fcr  the  atoms  heavier  than 
lead;  (2)  total  beta-decay  energies;  (3)  energy  balance 
in  provoked  reactions,  and  (4)  the  mass  spectroscopic 
doublet. 
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Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

DECAY  OF  18-MIN  Br80,  by  P.  N.  Trehan  and  D.  M. 
Van  Patter.  [1961]  [6  fc;.  incl.  diagrs.  table,  refs. 
(AFOSR-3170)  (AF  49(638)512)  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  126:  266-271,  Apr. 

1,  TSfo 

For  abstract  sgg  item  no.  758,  Vol.  V. 


Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

STUDY  OF  PROPERTIES  OF  MEDIUM-WEIGHT 
NUCLEI,  by  D.  M.  Van  Patter,  R.  Rikmecspoel  and 
others.  Final  rept.  Pot.  1,  1958  -  Oct.  31,  1962, 

Dec.  31,  1962  [69 Jp.  incl.  diagrs.  tables,  refs. 
(AFOSR-4422)  (AF  49(638)512)  AD  297041 

Unclassilied 

The  properties  of  low-lying  levels  of  medium-weight 
nuclei  were  of  primary  interest  in  these  investigations. 
Initially,  comprehensive  surveys  were  carried  out  of 
available  experimental  information  concerning  the  v- 
ray  decay  properties  of  toe  first  two  2*  states  c*  the 
even-even  nuclei,  together  with  comparisons  to  avail¬ 
able  theoretical  predictions,  such  as  provided  by  the 
asymmetric  rotor  modei  of  Davydov  and  Filippov. 

The  experimental  program  of  y-ray  scintillation  spec¬ 
troscopy  began  with  a  feastiility  stud;  of  v- radiation* 
from  inelastic  proton  scattering,  since  it  was  not 
known  if  the  v-ray  decay  properties  of  the  second  2° 
sates  cl  medium-weight  nuclei  could  be  Investigated  by 
this  method.  B  was  found  that  the  yield  of  such  radia¬ 
tions  was  quite  favorable  at  proton  energies  of  about 


5  mev,  provided  that  the  (p,n)  threshold  for  the  target 
isotope  exceeded  about  4. 5  -  5. 0  mev.  An  initia*  survey 
of  (p,  p'v)  spectra  from  isotopes  of  Zn,  Ge,  and  Se  was 
then  carried  out,  and  later  extended  to  the  isotopee  of 
Ni.  This  work  provided  evidence  far  several  new  levels 
in  these  isotopes,  as  well  as  Information  concerning 
the  y-ray  branching  of  second  2+  levels.  The  v-ray 
spectra  from  tome  of  these  short-lived  activities  (such 

as  Cu82,  Ga88,  Br78,  and  Br80)  were  subjected  to 
close  scrutiny  to  discover  if  any  new  information  would 
be  revealed.  In  the  case  of  the  18-min  Br88  activity, 

5  new  y-ray's  were  detected.  This  resulted  in  a  con- 
80 

siderable  revision  of  the  Br  decay  scheme,  and  pro¬ 
vided  estimates  of  the  log  ft  values  for  allowed  heU- 
transitlons  from  Br88  (1+)  to  the  ground-sate  and  first 
2  excited  states  at  Se80  and  Kr80. 
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Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

ANGULAR  DISTRIBUTIONS  OF  (p.p'v)  RADIATIONS 
FROM  Ni80  AND  Ni62  (Abstract),  by  A.  K.  Sen  Gupta, 
P.  N.  Trehan,  and  D.  M.  Van  Patter.  [1962}  (1  Jp- 
[AF  ArOSR-62-217]  Unclassilied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
STr3iS~217i962. 

Self-supporting  foils  of  enriched  Ni88(99. 2%)  and 
Ni82(97.  7%)  of  2.  6  mgs/cm2  have  been  bombarded  by 
protons  with  Ep  =  4. 4  to  5. 0  mev,  incident  at  an  angle 
of  46°.  The  target  thicknesses  were  chosen  to  attempt 
to  provide  statistical  avenging  over  many  compound 
sates.  Angular  distributions  cf  prominent  (p,p’y) 
radiations  have  been  measured  for  8  =  0  to  150°,  using 
a  3  x  3  in.  Nal(Tl)  crysal  at  14  cm.  The  observed 
angular  distributions  of  the  ground-sate  transitions 
from  the  1. 33-  and  2. 16- mev  levels  of  NI88,  and  the 
1. 17-  and  2. 30- mev  levels  in  NI82,  were  similar  in 
nature.  The  angular  distribution  of  the  0. 83- mev  cas¬ 
cade  y-ray  from  the  second  2-  state  of  Ni88  at  2. 16 
mev  showed  a  considerably  greater  yield  at  0  than  at 
90°.  The  angular  distribution  of  the  0. 88- mev  cascade 
y-ray  from  the  second  level  of  Ni®2  at  2. 05  mev  ap¬ 
peared  to  be  roughly  isotropic.  This  observation,  to¬ 
gether  with  the  lack  of  an  observed  2. 05  mev  ground- 
sate  transition  (<  C.  03  of  the  intensity  of  the  0. 88- 
mev  v-ray),  is  consistent  with  the  possibility  that  the 
2. 05  -mev  level  may  be  0+,  and  that  the  2. 30- mev  level 
may  be  the  second  2-  sate.  The  2. 05- mev  y-ray  re¬ 
ported  previously  at  Ep  >  5. 0  mev  should  be  assigned  to 

the  decay  of  a  higher  state. 
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Franklin  Inst.  {Into,  for  Research  and  Development] 
Philadelphia,  Pa. 

FIELD  DEPENDENCE  OF  THE  SUSCEPTIBILITY  IN 
ANTIFERROMAGNETS  (Abstract),  by  S.  Shtrlkman. 
[1962]  [l]p.  [AF  49(638)159]  Unclassified 

Presented  at  meeting  at  the  Amer.  Phya.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  IMS. 

Published  in  Bull.  Amer.  Phya.  Soc. ,  Series  n.  v.  7: 
S»,\Xpr."»,  1982. 

The  relevance  at  the  second-order  terms  In  the  Held 
dependence  at  the  magnet  teuton  for  the  study  of  weak 
ferromagnetism  has  bean  recently  recognised  by 
Treves.  Symmetry  considerations  show  that  such  non¬ 
linearity  (the  "trevee  effect")  may  .  iso  appear  in  anti- 
ferromagnets.  Out  at  the  59  antll erromagnotic  classes, 
it  is  allowed  in  27.  The  symmetry  at  the  effect  which  is 
closely  related  to  that  ferromagnetic  effect  is  in  this 
case  either  at  2  types,  cubic  or  hexagonal.  A  classical 
estimate  ah  owed  that  the  magnitude  at  the  Treves  effect 
at  O'JC  Is  10* 10  emu/ccoe2  and  4  x  10*8  emu/ccoe2 
for  FeFj  and  CoFj,  respectively.  From  the  Landau 

theory  at  second-order  phase  transitions,  it  was  found 
that  near  the  NSel  temperature  the  Treves  effect 
Should  vary  linearly  with  the  sub  lattice  magnetization. 

A  method  which  would  enable  the  measurement  at  this 
affect  on  a  polycrystal  la  described. 
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Franklin  bet.  Labs,  far  Research  and  Development, 
Philadelphia,  Pa. 

OBSERVATION  BY  ELECTRON  MICROSCOPY  OF  THE 
FERROMAGNETIC  PRECIPITATE  IN  GOLD-NICKEL 
SINGLE  CRYSTALS,  by  F.  R-  L.  Schooling  and  P.  J. 
Flanders.  [1982]  [3fo.  sncL  Ulna,  table.  [AF  49(838)- 
150]  Unclassified 

Published  in  Philos.  ILg. ,  v.  7:  1089-1071,  June  1982. 

Recent  magnetic  experiments  with  gold-nickel  speci¬ 
mens  hare  Indicated  that  the  Ni-rich  precipitates  are 
elongated  in  the  <lil>  directions  of  the  original 
super  saturated  crystal.  The  electron  microscope 
study  was  undertaken  in  order  to  obtain  an  independent 
test  of  tbs  interpretation  at  the  magnetic  data.  The  re¬ 
sults  discussed  complicate  the  interpretation  of  the 
magnetic  data,  since  not  only  the  elongated  shape  but 
also  the  plate- like  shape  of  the  particles  should  be 
takes  icto  account.  The  previous  irterpretatian  of  the 
magnetic  data  had  been  based  on  the  assumption  of 
single  domain  particles.  Soane  of  the  particles  observed 
appear  to  be  larger  than  the  critical  single  domain 
alxe.  ft  seems,  however,  appropriate  to  postpone  a 
discussion  of  the  magnetic  results  until  sot  only  the 
size  and  ahape  but  also  the  orientation  of  the  precipi¬ 
tates  has  bees  observed  directly  by  thin  film  technique*. 


Franklin  Inst.  [Labs,  for  Riaearch  and  Development] 
Philadelphia,  Pa. 

A  VARIATIONAL  APPROACH  TO  THE  THEORY  OF 
THE  EFFECTIVE  MAGNETIC  PERMEABILITY  OF 
MULTIPHASE  MATERIALS,  by  Z.  Ha  ah  In  and  S. 
Shtrlkman.  [1982]  [7fc.  loci,  diagrs.  [AF  49(638)159] 

Unclassified 

PubUNted  in  Jour.  Appi.  Phya..  v.  33:  3125-3131, 

oariw?:- 

Variational  theorems  are  established  and  applied  to  the 
derivation  of  bounds  for  the  effective  magnetic  per¬ 
meability  of  microscopically  homogeneous  and  isotropic 
multiphase  materials.  For  res  sons  at  mathematical 
analogy  the  results  are  also  valid  for  the  dielectric  con¬ 
stant,  electric  conductivity,  heat  conductivity,  and 
diffuaivity  of  such  materials.  For  the  case  of  2  phase 
materials,  the  bounds  derived  are  the  most  restrictive 
ones  that  can  be  given  in  terms  at  the  phase  permeabili¬ 
ties  and  volume  fractions.  Comparison  of  present 
theoretical  results  with  existing  experimental  data 
shows  good  agreement.  (Contractor's  abstract) 
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Franklin  bat.  Labs,  far  Research  and  Development, 
Philadelphia,  Pa. 

A  STUDY  OF  THE  PLASTIC  DEFORMATION  OF 
METALS  BY  THE  OBSERVATION  OF  SINGLE  DISLO¬ 
CATIONS,  by  H.  G.  F.  Wilsdorf.  Final  rept.  Dec.  21, 
1958  -  Ffb.  28,  1962  [60 J?.  incl.  Ulus,  diagrs.  tables, 
refs.  (Rept.  no.  F-A2027)  (AF06R-2777)  (AF  49(638)- 
182)  AD  278554  Unclassified 

Research  was  aimed  to  further  the  understanding  of  the 
mechanism  at  plastic  flow  in  metals.  This  goal  was 
approached  by  making  use  of  new  aubmicroscopical 
techniques  which  allow  atomistic  lattice  defects  to  be¬ 
come  visible  to  the  naked  eye,  and  by  utilizing  macro¬ 
scopic  measurements  of  highest  sensitivity.  The  de¬ 
velopment  and  the  efforts  to  perfect  3  selected  experi¬ 
mental  techniques,  namely,  2  methods  for  observing 
dislocations  directly  as  well  as  microstrain  measure¬ 
ments,  are  discussed.  The  results  explain  the  plastic 
behavior  of  alpha  -  brass  in  terms  of  glide  dislocations 
which  are  most  Important  lattice  defects  responsible 
for  plastic  flow  in  this  metal.  For  the  first  time,  it  has 
been  possible  to  obtain  quantitative  data  pertaining  to 
the  general  behavior  and  the  motion  of  dislocations,  in¬ 
cluding  the  frictional  force  acting  on  the  dislocation*, 
during  glide.  (Contractor's  abstract) 
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Franklin  Inst.  [Labs,  tor  Research  and  Development] 
Philadelphia,  Pa. 

DISLOCATION  MECHANISMS  IN  70/30  CuZn  DEDUCED 
FROM  PRECISION  STRESS-STRAIN  MEASUREMENTS 
(Abstract),  by  P.  R-  Strutt.  [1982]  [ljp.  [AF  49(638)- 
162]  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26*29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  □,  v.  7: 
T58,  Mar.  26,  1962. 

Accurate  stress-strain  measurements  have  been  made 
on  single  crystals  of  70/30  CuZn  of  diameter  0. 5-0. 6 
mm  with  a  2-cm  gauge  length.  The  smallest  metsura- 

ble  strain  is  *■  10'®,  and  the  pre-yield  microetraln  and 
yield-point  regions  have  been  examined  at  high-strain 
sensitivities.  There  is  a  departure  from  the  elantic- 
unloading  curve  before  zero  load  is  reached,  and  a 
closed  hysteresis  loop  is  formed  on  reapplication  of 
the  load.  This  anelastic  behavior  is  attributed  to  re¬ 
laxing  groups  of  dislocations,  and  the  frictional  force 
can  be  evaluated.  To  gain  further  Insight  oodlslt  ca¬ 
tion  distributions  and  interactions,  electron-transmis¬ 
sion  studies  have  been  made  an  thin  films  prepared  from 
bulk  specimens.  These  confirm  the  concept  that  ‘Ha- 
locations  are  arranged  in  groups  and  that  sets  of  iis- 
locations  on  nearby  slip  planes  strongly  interact 
elastically.  Heavy  deformation  can  occur  In  isolated 
regions  at  a  strain  of  only  *■  10'®,  and  several  systems 
may  operate.  Dislocations  of  different  systems  ran 
react  tc  form  sub-boundaries.  Generally,  bowei  er, 
single  slip  greatly  predominates  even  for  crystal 

strained  10"*  near  a  crystallographic-symmetry 
position. 
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Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

RESEARCH  IN  THE  GENERAL  FIELD  OF  SUBSTRUC¬ 
TURE  AND  IMSLOCAnON  NETWORKS  IN  METALLIC 
CRYSTALS,  by  V.  V.  Damiano,  G.  S.  Tint,  and  M. 
Herman.  Final  rept.  Apr.  1,  1960  -  Apr.  30,  1962, 
44p.  incl.  illus.  diagrs.  reCs.  (AFOSR-2574)  (AF  49- 
(638)821)  Unclassified 

The  three  dimensional  aspects  of  dislocation  substruc¬ 
tures  were  studied  in  cadmium  doped  zinc  crystals 
grown  from  the  melt  Precipitates  delineating  the  dis¬ 
locations  were  revealed  by  etching  a  surface  c  oeely 
parallel  to  the  slip  plane.  Using  a  technique  o'  con¬ 
tinuous  etching  and  cinephotomicrograpby,  the  course 
of  the  dislocations  was  followed  through  the  crystal. 
Tangles  cf  dislocations  were  observed  in  deformed 
crystals.  After  annealing,  a  rearrangement  of  dis¬ 
locations  Into  low-angle  and  hexagonal  networks  was 
evidenced.  Closed  loops  and  spiral  dislocations  were 
found  to  be  associated  with  Urge  inclusions.  A  mecha¬ 
nism  for  the  multiplication  of  dislocations  at  inclusions 
was  proposed.  Dislocation  reactions  accounting  (or  the 
observed  substructures  have  been  proposed.  (Contrac¬ 
tor's  abstract) 
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Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Fa. 

EXPERIMENTAL  DETERMINATION  OF  STABILITY 


BOUNDARIES  FOR  AN  EXTERNALLY  PRESSURIZED, 
GAS- LUBRICATED  THRUST  BEARING,  by  C. 

Stevenson  and  L.  Licht.  Feb.  1962,  35p.  Incl.  diagrs. 
tables.  (Rept.  no.  I-A2049-19)  (Sponsored  jointly  by 
[Air  Force  OH  ice  of  Scientific  Research j  and  Office  of 
Naval  Research  under  Nonr-234200,  Atomic  Energy 
Commission,  Dept,  of  Defense,  Maritime  Administra¬ 
tion,  and  National  Aeronautics  and  Space  Administra¬ 
tion)  AD  272899  Unclassified 

Stability  boundaries  are  determined  experimentally  tor 
a  circular,  externally-pressurized  air-lubricated 
thrust  bearing.  The  loci  are  presented  on  load  vs  sup¬ 
ply  pressure  plots,  showing  the  effects  of  variation  of 
the  following  parameters  on  the  stability  of  a  5  in.  di¬ 
ameter  bearing  with  a  1  in.  diameter,  centrally  located 
recess;  (1)  recess  depth,  (2)  total  throat  area  cf  supply 
nozzles,  and  (3)  rotor  mass.  The  Influence  of  entrance 
effects  In  the  region  of  admission  of  the  bearing  gap  is 
investigated  qualitatively.  Results  are  discussed  with 
reference  to  stable  bearing  design  and  operation  and 
recommendations  are  made  for  future  theoretical  and 
experimental  work.  (Contractor's  abstract) 
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Free  U.  of  Brussels  (Belgium). 

AUDITORY- EVOKED  POTENTIALS  FROM  COCHLEA 
TO  CORTEX  AS  INFLUENCED  BY  ACTIVATION  OF 
THE  EFFERENT  OLIVO-COCHLEAR  BUNDLE,  by  J.  E. 
DesmedL  [1962]  [19fe.  incl.  illus.  diagrs.  refs. 
(AF06R-J169)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  61(052)120  and  National 
Institute  cf  Neurological  Diseases  and  Blindness) 

AD  400431  Unclassified 

Also  published  In  Jour.  Acouat.  Soc.  Amer. ,  v.  34: 
147B-14M,  Sept.  1962. 

The  crossed  olivo-cochlear  bundle  (OCB)  of  Rasmussen 
was  stimulated  stereota ideally  on  cats  immobilized  by 
Flaxedil  and  prepared  either  under  pentobarbital,  or 
chloral  ose,  or  with  a  high- spinal  section.  Middle- ear 
muscles  were  cauterized.  The  efferent  effects  an 
sound-evoked  potentials  were  titrated  as  equivalent  dB 
changes  In  sound  energy  by  a  matching  procedure  tak¬ 
ing  Into  account  the  intensity  function  at  the  responses 
to  sound  alone.  Maximal  Inhibition  of  the  N}  auditory- 

nerve  response  to  clicks  was  equivalent  to  a  -25-dB  de¬ 
crease.  The  potentials  evoked  in  cochlear  nucleus, 
superior  olive,  inferior  colliculus,  medial  geniculate, 
and  auditory  I  area  of  the  cerebral  cortex  when  ex¬ 
pressed  similarly  In  equivalent  dB  changes,  disclosed  a 
decrease  proportional  to  that  of  Nj.  The  anomalous 
Ruben-Sekula  effect  was  shown  not  to  Involve  the  OCB 
inhibition  but  to  depend  on  a  cortical  refractory  state 
subsequent  to  spurious  stimulation  of  second-order 
auditory  axons  by  inadequately  placed  electrodes.  With 
suitable  precaution,  pure  OCB  stimulation  was  achieved 
in  most  of  the  experiments,  and  interference  from  this 
effect  thus  excluded.  The  OCB  activation  also  paradox¬ 
ically  potentiates  the  cochlear  ml cr aphonic  potential, 
but  the  change  amounted  at  most  to  a  *4  equivalent -dB 
increase  in  sound  energy.  Various  parameters  of  OCB 
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effects  were  analyzed  In  detail;  voltage,  duration,  tre- 
qaeocy  and  number  of  shocks  delivered  to  (he  bundle 
and  interval  between  the  conditioning  stimu'ation  and 
the  testing  sound.  More  than  3  shocks  at  a  frequency 
higher  than  50/sec  are  needed  to  produce  detectable 
changes  In  Nj  or  CM  and  40  shocks  at  400/sec  will 
generally  produce  maximal  effects.  (Contractor's 
abstract) 
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Free  U.  of  Brussels  (Belgium). 

[MECHANISM  OF  THE  ACTION  OF  THE  RETICULAR 
FORMATION  ON  THE  REACTIVE  ACTIVITY  OF  THE 
CEREBRAL  CORTEX]  Mbcanlsme  d'action  de  la  for¬ 
mation  rMiculaire  but  l'actlvlte  rfactionnelle  de 
I'tcorce  cArebrale.  by  V.  Bonnet.  fl962l[3J>.  incl 
Ulus.  (AF06R--J407)  (AF  #1(052)120)  Unclassified 

Also  published  in  Compt.  Reml.  Stances  Acad.  Sci. , 
v.  iSSTiOfel-lOeS,  Mar,  1962. 

The  work  devoted  to  the  effects  of  the  ascending  reticular 
system  on  the  spontaneous  electrical  potentials  and  its 
evoked  derivatives  on  the  surface  of  the  cerebral  neo- 
cortex  have  not  established  th*  nature  of  the  world rg 
mechanism.  The  Important  points  at  the  mechanise 
are  registered  in  the  depth  of  the  cortex,  thus  musing  a 
different  approach  necessary.  The  observation!:  of  this 
paper  are  carried  out  on  different  sensory  areas  of  the 
cal.  The  electrical  activity  was  caused,  by  the  stripped 
end  of  a  steel  microelectrode.  Under  these  conditions, 
the  participation  in  the  discharge  of  the  most  numerous 
neurons  may  be  attributed  to  the  lowering  of  the  Observed 
discharge  of  the  nerve  on  the  facil  response.  This  re¬ 
duction  of  critical  voltage  in  the  discharge  of  the  nerve 
cells  seems  to  be  the  base  of  the  facilitation  phenome¬ 
non,  resulting  in  the  superposition  of  the  reactive 
synpatlc  potential  to  a  preliminary  dipolarization. 
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Free  U.  of  Brussels  (Belgium). 

[STUDY  OF  AN  INHIBITORY  PHENOMENON  OF 
WEDESSKI  AT  THE  CORTICAL  LEVEL]  fetude  d'un 
phfrnomfcne  d'inhibitian  de  Wedenski  au  niveau  cortical, 
by  F.  Bremer  and  N.  Stau pel.  [1982]  [16fc.  Incl. 

Ulus.  refs.  (AF06R-J413)  [AF  61(052)120]  AD  414180 

Unclassified 

Also  published  in  Arch.  Sal.  Biol. ,  v.  100;  399-414, 
Oct.T562. - 

In  the  cat,  the  response  of  tho  primary  auditory  area  to 
repetitive  sensory  stimulation  is  presented,  starting  at 
a  frequency  of  about  10  clicks  per  sec.  At  this  fre¬ 
quency.  Wedenski  inhibition  appears  and  is  character¬ 
ized  by  the  disappearance  of  the  highly  amplified  sur¬ 
face-negative  component  and  by  the  indefinite  persist¬ 
ence  of  very  short  surface-positive  potentials.  The 
mechanism  of  an  intra cortical,  homoeynaptic  blockage 
of  sensory  Influxes  and  the  mechanism  of  its  self- 
maintenance  are  discussed. 
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Free  U.  of  Brussels  (Belgium). 

[THOUGHTS  ON  THE  PROCESS  OF  CENTRAL  INHIBI¬ 
TION]  Considerations  sur  les  processus  d'inhibitian 
centiale,  by  F.  Bremer.  [1962]  [8J>.  incl.  refs. 
(AFOSR-J417)  (AF  61(052)120)  AD  414iS? 

Unclassified 

Also  published  in  Arch.  Internat'L  Fharmacodyn.  ei 
Ther. ,  v.  139:  152-158,  Sept.  1,  1962. 

The  distinction  between  presynaptic  and  poet  synaptic 
inhibition  ia  discussed.  The  determination  of  the  in¬ 
hibitory  process,  their  distinctive  pharmacological 
properties,  their  particular  functions,  and  their  place 
in  the  neuralogical  mass,  particularly  in  the  cerebral 
exterior  are  also  considered. 
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Free  U.  of  Brussels  (Belgium). 

[  EL ECTROPHYSIOLOGIC A L  STUDY  OF  BINOCULAR 
INTERACTION  IN  THE  CORTICAL  VISUAL  AREA  OF 
THE  CAT]  Etude  £lectrophy5iologique  de  l'interaction 
blnoculalre  dans  l'alre  visueUe  corticate  du  Chat,  b;  F. 
Bremer.  [19621  [4)p.  incl.  ilius.  (AFOSR-J419) 

(AF  81(052)120}'  AD  414188  Unclassified 

Also  published  in  Compt.  Rend.  Stances  Acad.  Sci. , 
v.  255;  2040-2943,  Oct.  1962. 

Hi  otic  stimulation  of  the  cat's  retina  or  electrical  shock 
of  the  optic  nerves  confirms  the  fact  that  the  binocular 
interaction  is  very  important  to  the  cortical  level.  Tne 
neuron  convergence  contrasts  with  the  segregation  main¬ 
tenance  of  the  visual  influx  in  the  lateral  geniculate  body. 
One  of  the  most  interesting  manifestations  of  this  con¬ 
vergence  is  the  marked  facilitation  of  the  cortical 
response  produced  by  the  slow  addition  of  2  shocks  to 
the  optic  nerve  applied  simultaneously  or  at  very  short 
Intervals.  The  characteristics  of  this  phenomenon  are 
very  similar  to  those  of  the  facilitation  of  the  monosynap¬ 
tic  spinal  rdlex  through  heierosynaptic  convergence. 
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Free  U.  of  Brussels  (Belgium). 

[SLEEP  CAUSED  IN  THE  RABBIT  BY  STRONG 
CEPHALIC  AND  CERVICAL  STIMULATION ]  Sommeil 
provoqut  ehez  ie  Lapin  par  des  stimulations  profoodts 
Cfrpbaliques  et  cervicales,  by  P.  -C.  Van  Reeth  and  A. 
Capon.  [1962]  [3  jp.  incl.  illus.  (AF06R-J421)  (AF  61- 
(052)120)  AD  414187  Unclassified 

Also  published  in  Compt.  Rend.  Stances  Acad.  Sci. , 
v.  23V  3060-3-52,  Nov.  26,  1962. 

The  mechanism  for  mechanical  stimulation  of  the  brain 
of  an  awake  rabbit  which  brings  about  electroencephalo- 
graphlc  signs  cf  sleep  is  discussed. 
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Free  IS  of  Brussels  (Belgium). 

ON  THE  EXISTENCE  OF  CROSS  FLOWS  IN  SEPARATED 
SUPERSONIC  STREAMS,  by  J  J.  Ginoux.  Feb.  1962 
incl.  lllus.  dlagrs.  table.  (Technical  note  no.  3) 
(ArOSR-3422)  (AF  61(052)350)  AD  274761  Unclassified 

An  experimental  investigation  was  made  ur<  laminar 
separated  supersonic  streams  using  2-dimensional 
backward-facing  step  models.  It  was  shown  that  a 
cro3s-flow  existed  In  the  separated  region  of  the  flow 
which  is  associated  with  the  side  wall  boundary-layers. 
Its  effect  is  to  decrease  the  base  pressure  and  Increase 
the  pressure  gradient  at  reattachment  even  for  large 
values  of  the  mooei  -span  to  step-height  ratio.  It  is 
shown  that  the  commonly  accepted  assumption  that  a  2- 
di  mens  local  flow  exists  when  th  —e  is  no  measurable 
spanwise  pressure  variation  is  a  necessary  but  not  suf¬ 
ficient  condition.  In  the  turbulent  case,  it  is  generally 
found  that  the  measured  base  pressure  is  lower  than  is 
theoretically  predicted.  This  is  explained  by  the  ex¬ 
istence  of  a  cross-flow  (suction)  produced  by  strong 
vertical  vortices  near  the  side  walls.  (Contractor's 
abstract) 
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Free  U.  of  Brussels  (Belgium). 

EFFECT  OF  CAS  INJECTION  IN  SEPARATED  SUPER¬ 
SONIC  FLOWS,  by  J.  J.  Giuoux.  Final  rept.  Feb. 

1962  [36 jp.  incl.  ilia;',  dlagrs.  table,  refs.  (Technical 
rept.  no.  7)  (AFOSR-  3764)  (AF  61(052)350) 

Unclassified 

An  experimental  investigation  has  been  made  at  a  Mach 
number  of  2. 21  on  the  effect  of  air  injection  in  sepa¬ 
rated  supersonic  flows  using  2-dimensional  backward 
facing  step  models.  This  effect.  In  a  laminar  flow, 
was  found  to  be  independent  of  the  particular  technique 
of  injection  when  the  rate  of  Injection  was  small.  Air 
injection  raises  the  base  pressure  and  decreases  the 
pressure  gradient  at  reattachment.  At  high  rates  of 
lrjection,  considerable  differences  are  found  between 
the  results  obtained  for  various  techniques  at  injection. 
It  was  also  shown  that  the  increase  of  the  base-pressure 
is  larger  in  the  turbulent  case  than  for  a  laminar  bound¬ 
ary  layer.  When  freon  gas  was  injected,  it  produced 
the  opposite  effect,  r.  nely  of  decreasing  the  base- 
pressure  at  low  rates  of  injection.  (Contractor's 
abstract) 
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Free  U.  of  Brussels  (Belgium). 

PHOTOCHEMISTRY  SYMPOSIUM;  ABSTRACTS  OF 
PAPERS,  by  [P.  Goldfii«er]  June  18-22,  1961  {65]p. 
incl.  diagrs.  tables,  refs.  (AFOAR-2980A)  (Spon¬ 
sored  jointly  by  .Ur  Force  Office  of  Scientific  Research 
under  AF  61(352)622,  Baroque  de  Bruxelles,  European 


Research  Associates,  Gevaert  Photo- Producten,  and 
Institut  International  de  Chimie  et  de  Physique) 

A*>  278125  Unclaisllied 

Also  published  in  Bail.  Sac.  Chim,  Belg. ,  v.  71;  641- 
$3£T  Not .  -Dec- 1962. 

For  abstract  see  item  no.  919,  Vol.  VL 
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Free  U.  of  Brussels  (Belgium). 

PHOTOCHEMISTRY  SYMPOSIUM,  by  [P.  GoldfingerJ. 
June  18-22,  1962  [296)p.  incl.  Ulus,  dlagrs.  tables, 
refs.  (A  F06R-2980B)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  61(052)622, 
Banque  de  Bruxelles,  European  Research  Associates, 
Gevaert  Photo- Producten,  and  Institut  International  de 
Chimie  et  de  Physique)  Unclassified 

Also  published  in  Bull.  Soc.  Chim.  Belg.,  v.  71:  841- 
M6,  NovT-Ko.  1962. 

This  is  a  report  of  the  papers  presented  at  the  Photo¬ 
chemistry  Symposium  in  Brussels.  It  includes  the  en¬ 
tire  papers  of  some  and  only  the  abstracts  of  others. 
Some  of  the  topics  discussed  are:  effect  of  temperature 
and  viscosity  on  the  true  first  order  decay  of  the  triplet 
state  at  aromatic  molecules,  photochemical  studies  in 
flash  photolysis,  and  photolysis  of  dialkyl  disulfides  in 
an  organic  matrix  at  77°  K. 
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Free  U.  at  Brussels  (Belgium). 

[ON  THE  CENTRIFUGAL  INHIBITION  PHENOMENON  IN 
THE  CENTRAL  ACOUSTICAL  PATHWAY  IN  THE 
BRAIN  OF  THE  CAT]  Sur  un  phtoomfcnc  d'inhiblHoo 
centrifuge  dans  la  voie  acoustique  centrale  cher  ie  Chat, 
by  J.  E.  Desraedt  and  K.  Mechelse.  [1957]  [4  Jp.  JStcl. 
lUus.  (AF  61(514)1112)  AD  632615  Unclassi.ied 

Also  published  in  Compt.  Rend  Seances  Soc.  Biol. . 
v.  TFl:  2209-2212,  Dec.  21,  1957. 

There  exists  little  experimental  data  00  the  precise 
architecture  ami  function  of  the  centrifugal  pathways 
capable  of  acting  as  a  filter  for  the  sensory  messages 
to  the  nevers  from  the  diverse  relay  station.  This  re¬ 
port  concerns  the  acoustical  pathway  in  the  brain  of  the 
cat.  The  conclusion  drawn  from  this  study  is  flat  all 
the  mesencephalic  inhibitor  points  studied  are  localised 
to  the  immediate  proximity  of  the  specific  acoustical 
pathway  and  clearly  outside  of  the  reticular  formation. 
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Free  U.  of  Brussels  (Belgium). 

[EFFECTS  OF  THE  TEMPERATURE  ON  THE  DEVEL¬ 
OPING  STAGE  OF  A  TEMPERATE  BACTERIOPHAGE] 
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Effects  de  U  -umptrature  sur  lee  Napes  du  dbveloppe- 
ment  d'us  bacttreiopfaage  temptrt,  by  J.  Lecolnte- 
Hardt  end  R.  Thomas  [1962|  (Sj?  (AFO6R-4205) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  EOAii-62-17,  Belgian  Fond* 
National  de  la  Recherche  Sclenlifique,  and  Euratom) 

Unciasaified 

presented  at  Thirty-seventh  meeting  of  Soc.  Beige  de 
81oehlta.,Gembloux  (France),  Mar.  17,  1962. 

Alao  published  is  Arch.  Internet' 1.  Physiol.  Biocbim. , 

Tisrvsrmrim. 

The  recent  work  d  LwoC  draw*  attention  to  the  sensi¬ 
tivity  d  the  reproduction  of  the- vims  toward  temper-.' 
tare.  The  pretest  work  concerns  the  Influence  of  tem¬ 
perature  on  the  development  of  a  temperate  bacterio¬ 
phage  after  induction  of  a  lysogenic  strain  of  Escheri¬ 
chia  call  derived  from  the  C800  strain.  The  major  re¬ 
sults  are  outlined. 


IB 

Free  U.  of  Brussels  (Belgium). 

ON  THE  OCCURRENCE  OF  BACTERIAL  MUTATIONS 
PERMITTING  LYSOGKNTZATKX*  BY  CLEAR  VARI¬ 
ANTS  OF  TEMPERATE  BACTERIOPHAGES,  by  R. 
Thomas  and  L.  Lambert.  (1962)  [2j>.  incl.  refs. 
(AFOBR-Ji’9)  (Sponsored  Jointly  by  Air  Farce  Office 
at  Scientific  Research  under  AF  EOAR-OJ-17,  Belgian 
Foods  National  de  la  Recherche  Sclentifique,  uvf 
Ears  tom)  AD  400541  Unclassified 
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Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 

STATISTICAL  MECHANICS  OF  HON- EQUILIBRIUM 
PROCESSES,  by  I.  Prlgogine.  Final  rept.  Apr.  1,  1962, 
lv.  incl.  diagrs.  refs.  (AF06R-2690)  (AF  61(052)179) 
AD  289161  Unclassified 

A  general  theory  of  irreversibility  Is  constructed  from 
the  perturbation  analysis  of  the  Liouvllle  equation  in 
Fourier  space,  which  essentially  takes  the  form  of  a 
dynamics  of  correlations.  General  kinetic  equations 
valid  to  all  orders  of  the  parameters  of  the  system 
are  derived  and  a  generalized  H-theorem  is  proved. 

The  extension  of  the  theory  to  inhomogeneous  systems 
is  made.  The  formal  analogy  between  the  Liouvllle 
and  the  Von  Neumann  equations  provides  the  basis  for 
the  complete  transposition  of  the  theory  to  quantum 
mechanics.  In  its  applications  to  plasmas,  loath  quan¬ 
tum  and  classical,  the  theory  leads  in  particular  to 
kinetic  equations  which  give  a  rigorous  expression  of 
the  collective  nature  of  the  Coulomb  Interactions.  The 
Llouvilie  formalism  alao  finds  Interesting  applications 
in  classical  electrodynamics.  An  eample.  a  non- 
markoffian  equation  for  electron  motion  is  derived  which 
exhibits  none  of  the  unphysical  solutions  usually  en¬ 
countered.  (Contractor's  abstract) 
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Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 


Also  published  in 

JqilWT - 


lUshed  In  Jour.  Molec.  Biol. ,  v.  5:  373-374, 


This  paper  describes  a  class  of  single-step  bacterial 
nutations  (tempera tor  mutations)  which  alter  the 
response  alter  infection.  The  mwtatod  strains  can  be 
lyscgenlzed  by  the  dear  mutant  XC73,  which  belongs 
to  tlase  Cj  and  does  not  lysogenlze  the  indicator  strain 
C6Q0  to  say  measurable  extent  under  the  usual  condi¬ 
tions.  A  streptomycin  resistant  (Smr)  derivative  of 
C800  wrs  found  to  yield  turbid  plaque*  when  used  as  an 
indicator  for  XC^.  From  such  turbid  plaques,  and 
alao  from  survivors  at  a  multiple  infection  with  XC^  in 

liquid  medium,  strains  of  C300  were  isolated  which 
could  be  shown  to  be  lysogenic  for  XC^j.  Alter  repeated 

■ingle  colony  isolations  and  2  treatments  with  specific 
antiserum,  these  strains  have  toe  following  properties: 
(1)  they  are  immune  to  X  which  does  not  produce  plaques 
on  these  bacteria;  (2)  each  colony  produces  a  halo  when 
replies -plated  onto  a  sensitive  strain;  (3)  they  can  be 
induced  to  lyse,  liberating  phages  which  are  apparently 
identical  with  XC72,  sad  (4)  derivatives  unable  to  ad¬ 
sorb  X  still  lib  crate  phage,  a  fact  which  excludes  the 
hypothesis  of  a  carrier  state. 


MONOGRAPHS  IN  STATISTICAL  PHYSICS  AND 
THERMODYNAMICS.  VOL.  L  NON- EQUILIBRIUM 
STATISTICAL  MECHANICS,  by  L  Prlgogine.  New  York, 
Inter  science  Publishers,  1962,  319p.  incl.  diagrs.  refs, 
[AF  61(052)179]  Unclassified 

The  main  goal  at  this  book  is  to  obtain  a  genera!  theory 
of  non-equiltorium  processes  by  reformulating  the  en¬ 
tire  problem  in  a  more  systematic  way  on  a  purely 
mechanical  basis.  Some  of  the  topics  discussed  are: 
LiouviUe  Equation,  Anharmonic  solids.  Brownian 
motion.  Approach  to  equilibrium  to  Ionized  gases,  and 
General  kinetic  equations. 
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Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics) 
(Belgium). 

KINETIC  EQUATION  FOR  AN  UNSTABLE  PLASM  A,  by 
R.  Balescv.  1962,  39p.  incl.  ilhis.  rets.  (AF06R- 
3487)  (AF  EOAR-62-16)  AD  285451  Unclassified 

A  kinetic  equation  is  derived  for  the  description  of  the 
evolution  in  time  of  the  distribution  of  velocities  to  a 
spatially  homogeneous  ionized  gas  which  at  the  initial 
time  is  able  to  suMato  exponentially  growing  oscilla¬ 
tions.  This  equation  to  expressed  to  terms  of  a  func¬ 
tional  of  the  velocity  distribution  which  obeys  the  same 
integral  aquation  as  to  the  stable  case.  The  nature  of 
the  solution  charge*  radically  under  unstable  conditions 
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is  shown.  This  integral  equation  Is  solved  enctly  and 
hence  an  explicit  form  of  the  kinetic  equation  is  ob¬ 
tained.  The  latter  contains  the  'normal'  collision  term 
and  a  new  additional  term  describing  the  stabilization 
of  the  plasma.  The  latter  acts  through  friction  and 
diffusion  and  brings  the  plasma  into  a  state  tn  which  the 
velocity  distribution  is  on  the  verge  of  stability.  The 
stabilizing  term  vanishes  and  the  plasma  evolves  to¬ 
wards  thermal  equilibrium  under  the  action  of  the 
normal  collision  term  alone.  (Contractor's  abstract) 
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Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 

EQUIVALENCE  BETWEEN  THE  TWO  GENERALIZED 
MASTER  EQUATIONS,  by  S.  Fujita.  [1961]  [43fc>. 
incl.  diagrs.  refs.  (AF06R-3736)  [AF  EOAR-62-16] 
AD  289191  Unclassified 

Also  published  in  Physica,  v.  28:  281-297,  Mar.  1962. 

For  abstract  see  item  no.  808,  Vol.  V. 
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Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 

CORRELATIONS  IN  A  NON -ISOTHERMAL  PLASMA,  by 
I-  Prigogine  and  P.  de  Gottal.  [1962]  [8j».  (AFCSR- 
3944)  (AF  EOAR-62-16)  AD  290053  Unclassified 

Also  published  In  Physica,  v.  29:  706-711,  June  1963. 

It  is  well  known  that  ions  and  electrons  at  different 
temperatures  can  coexist  in  a  plasma  at  low  enough 
pressure.  The  canonical  distribution  cannot  then  be 
used  to  calculate  electron-loo  correlations  or  the  equa¬ 
tion  of  state.  Nevertheless,  the  method  developed  by 
Prigogine  and  co-workers  can  still  be  used  to  calculate 
these  quantities  in  terms  of  the  corresponding  creation 
diagrams.  In  this  method,  the  correlations  are  seen 
as  due  to  the  mutual  scattering  of  ions  and  electrons 
with  the  double  Maxwell  distribution  as  an  asymptotic 
condition.  (Contractor's  abstract) 


928 

Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 

APPROACH  TO  EQUILIBRIUM  OF  A  MANY- PARTI¬ 
CLE  SYSTEM,  by  S.  Fujita.  [1962]  [58  J).  incl.  diagrs. 
refs.  (AF06R-3945)  (AF  EOAR-62-16) 

Unclassified 

Presented  at  Summer  Inst.  In  Theoretical  Physics, 
Brandeis  U. ,  Waltham,  Mass.  ,  1962. 

Also  published  in  Statistical  Physics,  v.  3:  ed.  by 
K.  W.  Ford,  New  York,  W.  A.  Benjamin,  Inc.,  1963, 
219-252. 


An  expanded  version  at  a  previous  paper  by  the  author 
relating  the  Van  Hove  and  Prigogine- Rteibois  general¬ 
ized  master  equations  for  a  system  of  interacting  parti¬ 
cles  is  presented.  An  outline  of  RFsiboia'  proof  that  the 
average  value  of  an  arbitrary  Intensive  quantity  ap¬ 
proaches  equilibrium  is  also  included. 


929 

Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 

MOTION  OF  A  RELATIVISTIC  CHARGED  PARTICLE, 
by  I.  Prigogine  and  F.  Benin.  [1962]  [22  )p.  incl.  diagrs. 
refs.  (AF06R-64-0057)  (AF  EOAR-62-16)  AD  431165 

Unclassified 

Also  published  in  Physica,  v.  28:  667-686,  July  1962. 

A  covariant  formalism  is  developed  which  contains  both 
relativistic  Lorentz-Dlrac  (point -particle)  electrody¬ 
namics  and  the  Sommerfield  electron  theory  as  special 
cases.  Since  this  is  a  proper  relativistic  generaliza¬ 
tion  of  the  extended  charge  model,  difficulties  concerned 
with  run-away  solutions,’  negative  definite  energies,  and 
auxiliary  fields  are  avoided  ab  initio.  The  essential 
point  of  this  approach  is  to  cut  off  the  momentum  repre¬ 
sentation  of  the  vector  potential  In  an  invariant  way-  the 
scalar  product  of  the  velocity  and  wave  4- vector!  is  used 
to  fix  this  quantity.  Various  dynamical  consequences  of 
the  formalism  are  discussed.  In  particular,  it  Is  pointed 
out  that  for  times  short  compared  to  the  electron  transit 
time,  force  free  self- oscillations  may  appear. 


930 

Free  U.  of  Brussels.  [Dept,  of  Chemical  Physics] 
(Belgium). 

SOME  COMMENTS  ON  THE  STATISTICAL  MECHANICS 
OF  IRREVERSIBLE  PROCESSES  IN  GASES,  by  R. 
Balescu.  [1962]  [6]p.  [AF  EOAR-62-16] 

Unclassified 

Published  in  Canad.  Jour.  Phys. ,  v.  40:  1664-1869, 
Nov.  1962. 

The  objections  formulated  by  Wu  against  the  theory  of 
irreversible  processes  developed  by  Prigogine  and  the 
author  are  discussed  and  shown  to  be  Incorrect.  (Con¬ 
tractor's  abstract) 


931 

[Free  U.  of  Brussels.  Lab.  of  Animal  Morphology] 
(Belgium). 

ROLE  OF  SULFHYDRYL  AND  DISULFIDE  GROUPS,  by 
J.  Bracbet.  Final  rept.  Feb.  1,  1960-Mar.  31,  1962. 
Apr.  31,  1962,  21p.  incl.  refs.  (AFOSR-2668) 

(AF  61(052)356)  AD  401257  Unclassified 


>211  < 


Research  was  conducted  to  extend  previous  observa¬ 
tions  of  the  effects  of  -SH  and  -SS- groups  on  some 
biological  systems  and  to  analyze  in  greater  detail  the 
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results  rsgat  -a*  the  rote  of  thiol  (troupe  in  morpho¬ 
genesis.  The  poeaible  effect*  of  mercaptoethanol  and 
dlthiodlfijrcol  an  cell  division  in  *7 stems  which  had  not 
yet  been  examined  in  this  rsspoct  were  also  studied. 
Hie  aim  of  these  latter  experiments  was  to  find  out 
whether  mercaptoethanol  inhibits  cell  dirt  si  on  by  a 
specific  action  on  the  mitotic  apparatus,  as  suggested 
by  llasia. 


932 

Free  U.  at  Brussels.  Lab.  of  Animal  Morphology 
(Belgtsa). 

EFFECTS  OF  6-MERCAPTOETHANOL  AND  UPOfC 
ACID  ON  MORPHOGENESES,  by  J.  Biachet.  [1962] 
[3fe.  (AF06R-3457)  (AF  61(052)356)  Unclassified 

Also  published  in  Nature,  v.  193:  87-86,  Jan.  1S62. 

The  new  observations  concerning  the  biological  and 
biochemical  effects  cf  mercaptoethanol  and  iipolc  acid 
on  developing  amphibian  eggs  are  discussed.  B  can 
be  concluded  from  the  experiments  described  that  Iipolc 
add.  If  used  at  a  sufficient  concentration.  Is  as  effi¬ 
cient  as  mercaptoethanol  In  Mopping  morphogenesis; 
the  biochemical  mode  of  action  erf  the  2  substances  In 
certainly  complex  and  It  remains  to  be  seen  whether 
they  act  on  the  same  metabolic  step  or  not. 


933 

Free  U.  at  Brussels.  [Lab.  cf  Animal  Morphology] 
(Belgium). 

{THE  EFFECTS  OF  B-MERCAPTOETHANOL  AND  DI- 
THIQD1GLYCOL  ON  THE  GROWTH  OF  ESCHERICHIA 
COU  AND  OF  8ACCHAROMYCE8  CEREVB5IAL]  Us 
eflets  du  B  -  mercaptoethanol  ct  du  dithiodiglycol  but  la 
crolaaance  of  eachericia  coll  et  de  saccharomyces 
cereviaiae.  by  S.  Limbosch-Rolin.  [1962]  [12jp.  ind. 
diagrs.  tables,  refs.  (AF06R-J466)  (AF  61(052)356) 
AC  412872  Unclassified 


Alec  published  in  Ex,  ir.  Ce'J  Research,  v.  29:  61-72, 
Jan.  IMS. - 

The  effects  at  B-mercaptoethaaol,  a  reducing  substance 
with  a  -SH  group,  on  the  growth  and  redox  potential  of 
bacterial  and  yeast  cultures  have  been  studied.  Bath 
m»h stances  inhibited  cell  division  in  these  microorga¬ 
nisms,  but  this  action  does  not  appear  to  be  due  to  any 
change  in  the  redox  potential  of  the  culture  medium. 

The  reduction  at  dlthiodiglycol  to  mercaptoethanol  in  the 
presence  of  bacteria  and  yeasts  can  be  attributed  to  the 
action  of  a  disulfide  reductase  identified  in  yeasts  by 
Thompson.  The  respiratory  process  does  not  appear 
to  be  the  essential  target  of  mercaptoethanol  inhibition, 
since  the  latter  occurs  whether  the  yeaat  cells  are  able 
to  respire  or  not. 

934 

Free  U.  of  Brussels.  Lab.  of  Animal  Morphology 
(Belgium). 


MORPHOGENETIC  MOVEMENTS  OF  AMPHIBIAN  EM¬ 
BRYOS,  by  P.  Malpolx,  J.  Quertler,  and  J.  Brachet. 
[1962]  [12]p.  ind.  diagrs.  rrfs.  (AF06R-.  566) 

(A  F  61(052)356)  AD  406793  Unclassified 

Aleo^pubilahed  tojair.  Embryol.  and  Exper.  Morphol. , 

Explant  systems  and  vital  straining  were  us-*d  to  study 
the  specific  effects  of  various  concentrations  cf  8-mer- 
captoethanol  on  the  morphogenetic  move  men:*  of  am¬ 
phibians.  Three  different  types  of  effect  wire  observed: 
(1)  rapid  but  reversible  inh£>liion  cf  neurulation,  becom¬ 
ing  irreversible  after  prolonged  treatments  (2)  slow, 
progressive  inhibition  of  eplboly,  converger 1  stretching 
and  ingression;  and  (3)  very  slight  Inhibition  of  invagina¬ 
tion,  occurring  only  at  high  concentrations  or  after  pro¬ 
longed  treatments.  The  significance  of  these  results  is 
discussed.  (Contractor's  abstract) 

935 

Free  U.  of  Brussels.  Lab.  cf  Animal  Morphology 
(Belgium). 

[SULFHYDRIL  GROUPS  AND  MORPHOGENESIS.  ID. 
BIOCHEMICAL  STUDY  CF  THE  EFFECTS  OF  MER¬ 
CAPTOETHANOL  Ob'  THE  EMBRYOS  OF  AMPHIBIA 
AND  THE  ALGA  ACETABULAR1A]  Groupes  eulfhydrUes 
et  morphogCnhse  DL  Etude  biochimique  dee  eflets  du 
mercaptoethanol  sur  les  embryons  de  batriciens  et 
l'algue  Acetabular  la  medlterrar.ee,  by  J.  Brachet,  M. 
Decroly,  and  J.  Ouertler.  [1962]  [19^>.  incL  tables, 
refs.  (AFG6R-J56S)  (AF  61(952)356)  AX)  4073*8 

Unclassified 

Also  published  in  Develop.  Biol.  ,  v,  6:  113-131,  Feb. 

1W5T 

The  biochemical  effects  at  B- mercaptoethanol  (which  In¬ 
hibits  neural  tube  closure)  have  been  studied  in  am¬ 
phibian  gastrulae  and  neurulae,  and  in  the  alga  Acta- 
buiaria.  B  has  been  found  that:  (1)  Total  and  acid  solu¬ 
ble  -SH  groupo  definitely  increase  in  mercaptoetbancd- 
treated  eggs,  (2)  835-Mercaptoethano)  Is  Incorporated 
into  the  proteins  cf  both  amphibian  embryos  and  Acta- 
bularla.  The  radioactivity  cf  the  proteins  represent 
25%  at  the  total  radioactivity  in  the  treated  eggs  and 
varies  between  10  and  25%,  according  to  culture  cuidl- 
tions,  In  Acetabular ia;  (3)  Autoradiography  observations 

and  work  on  homogenates  have  shown  that  S3®-mercap- 
toethanol  Is  Incorporated  mainly  into  the  pigment  gran¬ 
ules  and  yolk  platelets  of  the  animal  half  and  late-,  of  the 
dorsal  half  at  the  embryo.  In  Acatabularla,  the  Incorp¬ 
oration  is  highest  in  the  nucleus  and  in  the  apical  part  of 
the  stem;  (4)  R  was  not  oossible  to  detect  by  electro¬ 
phoresis  the  appearance  of  a  new  soluble  -SH-coctalnlng 
protein  In  mercaptoethanol-treated  eggs.  Most  at  the 
radioactivity  is  found  in  the  basic  protein  traction  after 
treatment  with  S33-mercaptoethanol  of  amphibian  oggs; 
and  (5)  Amphibian  eggs  contain  no  ecto-ATPase,  and 
mercaptoethanol  treatment  has  no  appreciable  effect  on 
their  endo-ATPase.  The  significance  of  these  results 
for  an  explanation  of  the  morphostatlc  effects  of  mer- 
captoethanol  Is  discussed. 


THE  EFFECTS  OF  S-MERCAPTOETHANOL  ON  THE 
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938 

Free  0-  of  Brussels,  Imb.  ot  Animal  Morphology 
(Belgium). 

[SULFHYDRIL  GROUPS  AND  MORPHOGENESIS.  IV. 
EFFECTS  OF  g-MSRCAPTQ ETHANOL  AND  o- LIPOIC 
ACID  ON  THE  METABOLISM  OF  NUCLEIC  ACIDS  IN 
AMPHIBIAN  AND  CHICKEN  EMBRYOS]  Groupes 
sulfhydriles  et  morph ogfrntse  IV.  Effets  fa  Mer- 
captoithanol  et  de  L'acide-a- Llpotque  aur  le 
m&tabolisme  des  acides  nucielques  Chez  les  embryons 
de  batraclen  et  de  Poulet,  by  V.  Pohl  and  J.  Ouertler. 
[1982]  [13fc.  loci,  tables,  refs.  (AF06R-J569)  (AF  61- 
(052)356)  AD  407386  Uncla:.,.:  d 

Also  published  in  Jour  Embryol.  and  Exper.  Morphol. , 
vT  fi:  l9i-S05,  Mar.  1863. 

A  study  was  made  of  the  Incorporation  of  nucleic  acid 
precursors  (thymidine,  uridine,  cytldine)  in  2  embry¬ 
onic  materials:  Pleurodeles  and  Chicken,  in  the  pres¬ 
ence  of  2  substances  known  to  have  a  morphostatic  ef¬ 
fect  on  the  closure  of  the  neural  plate:  g-tnercapto- 
ethanol  and  lipoic  acid.  The  results  reveal  a  marked 
similarity  of  action.  Thymidine  incorporation  into 
DNA  is  stimulated  by  mercaptoethanol  and  lipoic  acid. 
Both  substances  also  stimulate  the  Incorporation  of 
cytidine  and  uridine  into  KNA.  But  there  is  a  differ¬ 
ence  in  the  case  of  DNA:  mercaptoethanol  has  a  slight 
stimulatory  effect  on  the  incorporation  of  the  2  nucleo¬ 
sides,  whereas  lipoic  acid  is  definitely  Inhibitory.  All 
the  evidence  suggests  a  specific  effect  of  lipoic  acid  on 
the  reduction  of  ribonucleostdes  to  deoayribonucleosides. 
(Contractor's  abstract) 


937 

Free  U.  of  Brussels.  lab.  of  Animal  Morphology 
(Belgium). 

SULFHYDRYL  GROUPS  AND  MORPHOGENESIS.  I. 
EFFECTS  OF  e-MERCAPTOETHANOL,  o-UPOlC 
ACID,  ATP,  AND  OXALOACETATE  ON  EMBRYONIC 
DEVELOPMENT  IN  AMPHIBIANS]  Groupes  sullhydriles 
et  morphogEnese.  L  Effets  du  e-mercaptohthanol,  de 
l'acide  o-lipoique,  de  1'acide  adtnosinetriphosphorique 
et  de  1'onloacitate  <ur  le  dhveloppement  embryonnaire 
des  Batraciens,  by  J.  Brachet.  (1962]  [18  J>.  Incl. 
illus.  refc.  (AFOSR-65-2244)  (AF  61(052)356) 

AD  629461  Unclassified 

Also  published  in  Develop.  Biol. ,  v.  7:  348-364, 

Mif~T5?J. - 

The  effects  of  mercaptoethanol,  lipoic  acid,  ATP  and 
oxaloacetate,  alone  or  in  combination,  have  been 
studied  In  eggs  of  4  different  specios  of  amphibians. 

The  effects  of  mercaptoethanol  (M/100)  aid  lipoic  acid 
(10-30 mg/ml)  are  remarkably  similar;  cleavage  is 
little  affected,  but  gastrulatioc  and  neural  plate  closure 
are  strongly  inhibited.  At  lower  concentrations,  the 
outgrowth  of  the  tail  is  strongly  reduced.  Mercapto¬ 
ethanol  and  lipoic  acid,  U  mixed  together,  have  addi¬ 
tive  effects.  ATP,  wh(,b  speeds  up  neural  plate 
closure,  is  antagonistic  to  both  mercaptoethanol  and 


lipoic  acid  so  far  as  neurulation  is  concerned.  It  has 
no  effect  on  thv  outgrowth  of  the  tail.  Oxaloacetate, 
like  other  tricarboxylic  cycle  Intermediates,  has  un¬ 
favorable  effects  on  neural  tube  closure.  It  often  im¬ 
proves  the  elongation  of  the  tail  in  lipoic  acid-treited 
embryos.  (Contractor's  abstract) 


938 

Free  U.  of  Brussels.  Lab.  of  Animal  Morphology 
(Belgium). 

NUCLEIC  ACIDS  IN  DEVELOPMENT,  by  J.  Brachet. 
[1962]  [18 J>.  wcl.  Ulus,  diagr.  refs.  (AFOSR-J205) 

(AF  EOAR-61-31)  AD  400445  Unclassified 

Presented  at  Symposium  on  Specificity  cf  Cell  Differen¬ 
tiation  and  Interaction,  GaUlnburg,  Tenn.,  Apr.  9-12, 
1962. 

Also  published  in  Jour.  Cellular  Comp.  Physiol. ,  v.  60, 
Suppl.  1:1-18,  Oct.  1962. 

A  summary  is  presented  of  current  knowledge  about 
DNA,  RNA,  and  protein  interactions  during  morpho¬ 
genesis.  Two  biological  systems,  amphibian  eggs  and 
the  unicellular  alga,  Acetabularia,  is  described  from 
that  viewpoint.  An  attempt  is  made  to  integrate  the  bio¬ 
logical  and  biochemical  observations  on  these  2  morpho¬ 
genetic  systems  In  a  more  general  hypothesis  of  dif¬ 
ferentiation  at  the  molecular  level. 


939 

Free  U.  of  Brussels.  Lab.  of  Molecular  Chemistry  and 
Physics  (Belgium). 

[MASS  SPECTR06COPY  STUDIES  FOR  HIGH  TEM¬ 
PERATURE  CHEMISTRY.  EVAPORATION  OF  ELE¬ 
MENTS  AND  DISSOCIATION  ENERGIES  OF  DIATOMIC 
MOLECULES]  Etudes  par  spectrometrie  de  masse  en 
chinie  des  hautes  temperatures.  Evaporation  d'elements 
et  de  composes  energies  de  dissocation  de  molecules 
biatomiques,  by  J.  Drowart,  [1957]  [106 ]p.  uscl.  diagrs 
tables,  refs.  (AF  61(514)868)  AD  622860 

Unclassified 

A  mass  spectrometer  has  been  designed  to  study  the 
evaporation  of  solids  and  liquids  at  a  temperature  near 
2000° K.  This  instrument  enables  one:  (1)  to  confirm 
the  generally  acceptable  values  for  the  latent  heat  d 
sublimation  or  evaporation  of  Ge,  Ge>.  Cr  Ni,  Cu,  Ag, 
and  Au;  (2)  to  confirm  the  composition  pf  the  gaseous 
phase  cf  Ge;  (3)  to  show  that  the  vapor  of  the  elements 
Ga,  Cr,  Mn,  and  Ni  contains  less  than  0.01%  mole¬ 
cules;  (4)  to  show  that  the  vapor  of  the  elements  Cu,  Ag, 
and  Au  contain  about  0. 1%  molecules  at  1300"  to  15000'K 
15000°K;  (5)  to  determine  the  energies  of  dissociation  cf 
the  molecules  Cu2,  Agj  and  Auj  -  DfCnj)  *  2. 02  4  0. 1 

ev,  D(Ag2)  =  1.6,  ±  0. 1  ev,  IXAUj)  =>  2.  lg*  0. 1  ev; 

(6)  to  show  that  the  lntermetallic  compositioi.  of  GaAs. 
InP,  InSb,  and  CdTe  decomposes  at  the  moment  of 
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evaporation;  and  (7)  to  put  Into  evidence  some  secondary 
reactions  between  ions  and  molecules.  The  Elective 
sections  it  these  processes  as  well  as  some  reactions 
between  excited  atoms  and  Ions  are  established  with 
this  sis  spectrometer.  (Contractor's  abstract, 
modified) 


MO 

Free  If.  of  West  Berlin  (Germany). 

VOLUME  CONDITIONED  STIMULI  AFFECTING  SALT 
AND  WATER  EXCRETION,  by  O.  H.  Gauer,  K.  Pabsi 
and  other*.  Final  rept.  Sept.  1942  [125fc>.  incl.  Ulus. 
■it**rs.  tables,  refs.  (AF06R-4W3)  (AF  61(052)31) 
AD  631623  Unclassified 

This  is  a  collect !or  of  8  reprints  concerned  with  the 
study  of  excretion.  Some  of  the  general  areas  covered 
are:  body  fluids,  salts,  blood  circulation,  kidneys, 
veins,  and  hypoxia. 


Ml 

Free  U.  of  West  Berlin  (Germany). 

[KIDNEY  FUNCTION  DURING  BILATERAL  CLAMPING 
OF  THE  CAROTID  ARTERIES  Di  THE  DOG]  Die 
NierenfunXiion  wahrend  doppelseitiger  Carotlsabklem- 
muag  am  wachen  Hand,  by  L.  Sommyay,  H.  L.  Thron 
and  others.  [1962]  [25J>.  Incl.  diagrs.  tables,  refs. 
(AFOSR- J458)  Unclassified 

Also  published  in  Pflugers  Arch.  Physiol. .  v.  276: 

Tirfirrira— 

The  effect  of  occluding  both  common  carotid  arteries 
for  90-150  min  on  PAH-  and  lmlin-clearance,  cm  ex¬ 
cretion  of  urine,  Na,  K,  Cl  and  total  solids,  sad  on 
urine  otmoiarity  was  studied.  The  results  were  as 
follows:  (1)  During  occlusion  of  the  carotid  arteries, 
the  NaCl-excretion  ss  weU  as  the  osmolar  clearance 
increases  significantly,  the  magnitude  of  the  rise  de¬ 
pending  on  the  level  of  electrolyte  excretion  before  the 
occlusion.  K- excretion  showed  a  slight  Increase.  The 
changes  in  Na-Cl-excretion  were  promptly  reversible 
after  ending  the  occlusion;  (2)  Neither  urine  excretion, 
osmotic  U/P  ration  nor  excretion  reap,  reabsorption 
of  osmotic  free  water  revealed  definite  changes. 

From  these  results,  it  remains  questionable  if  changes 
in  renal  medullary  blood  (low  are  mainly  involved  in 
the  kidney's  response  to  carotid  occlusion;  and  (3) 

With  renal  blood  flow  remaining  nearly  unchanged, 
glomerular  nitration  rate  as  weU  ar-  filtration  fraction 
Increased  definitely  In  moat  of  the  experiments,  In 
which  NaCl-excretlon  showed  an  increase  too.  The  in¬ 
crease  in  electrolyte  excretion  during  carotid  occlusion 
Is  discussed  as  being  caused  mainly  by  the  observed 
Increase  in  glomerular  filtration  rate  which  itself  is 
Induced  by  the  rise  in  arterial  blood  pressure. 


942 

Free  U.  of  West  Berlin  (Germany). 

[THE  ELIMINATION  FUNCTION  OF  THE  KIDNEY 
AFTER  RAPID  INFUSION  OF  COOKING  SALT  AND 
COOKING  8 ALT  FREE  SOLUTION]  Die  ausscheidungs- 
funktion  dor  mere  inch  schnelier  infusion  kochsslxhal- 
tlger  und  kochsaizfreier  lOsung,  by  K.  Pabsi.  [1961] 
[10 Jj-  incl.  diagrs.  tables,  refs.  (AF  61(052)31) 

Unclassified 

Also  published  In  Pf lager*  Arch,  ges  Physiol. ,  v.  273: 
315-324,  July  1961. 

Renal  function  was  Investigated  in  unanesthetlzed  dogs 
during  rapid  expansion  of  blood  volume  and  extracellu¬ 
lar  fluid  volume  by  rapid  infusion  of  isotonic  saline  and 
hypotonic  dextrose  solutions.  The  typical  excretion 
pattern  could  be  divided  into  3  phases  (phase  1  (1-30 
min),  phase  2  (31-90  min),  and  phase  3  (91-300  min) 
after  beginning  of  infusion.  Phase  1  was  characterized 
by  a  fast  rise  of  glomerular  filtration  rate  and  renal 
plasma  flow  and  an  increase  in  urine  volume  and  sodi¬ 
um  excretion  in  both  groups.  In  phase  2  and  3,  the  In¬ 
fluence  of  GFR  and  RPF  was  reduced,  and  a  study  of 
the  excretion  patterns  suggests  predominance  of  hor¬ 
mone  mechanisms  (ADH  and  aldosterone)  probably  acti¬ 
vated  by  volume  regulatory  or  osmoregulatory  stimuli. 
The  rise  In  GFR  and  RPF  may  be  caused  by  reduction 
of  blood  viscosity  combined  with  a  rise  in  arterial 
blood  pressure.  A  reflex  vasodilatation  of  renal  ves¬ 
sels  may  tentatively  be  attributed  to  a  rise  In  central 
venous  pressure.  (Contractor’*  abstract) 
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Free  U.  of  West  Berlin  (Germany). 

CIRCULATORY  BASK  OF  FLUID  VOLUME  CONTROL, 
byO.  H.  Gauer  and  J,  P.  Henry.  [1962]  [59 lp-  Incl. 
Ulus,  tables,  refs.  (AF  61(052)31)  Unclassified 

Pubilahed  In  Physiol.  Rev. ,  v.  43:  423-481,  July  1663. 

The  status  of  the  high-pressure  <3-  arterial  system  is 
primarUy  determined  by  the  regulation  of  cardiac  out¬ 
put  and  the  tone  of  the  resistance  vessels.  R  is  pro¬ 
posed  that  corresponding  parameters  for  the  low-pres¬ 
sure  system  are  the  blood  volume  and  the  tone  of  the 
capacitance  vessels,  which  together  determine  the 
"fullness  of  the  blood  stream. "  Ihe  fullness  of  the 
blood  stream  Is  an  important  determinant  of  cardiac  per¬ 
formance.  The  concept  is  also  advanced  that  volume 
regulation  Is  an  Integral  part  of  over-all  cardiovascular 
regulation,  the  latter  of  which  has  hitherto  been  pri¬ 
marily  considered  with  regard  to  adjustments  of  pres¬ 
sor  or  depressor  activity  affecting  the  heart  and  vascu¬ 
lar  wall  tension.  The  control  of  the  2  systems  seems  to 
depend  on  the  total  sensory  Input  from  receptors  in 
both  low-  and  high-pressure  regions.  Evidence  ts  pre¬ 
sented  which  suggests  that  this  input  may  be  integrated 
into  information  describing  the  performance  of  the 
heart  in  relation  to  the  load  imposed  on  it  ("compe¬ 
tence"  of  the  heart).  In  the  case  of  the  low-pressure 
system  the  adjustment  of  the  contained  volume  is 
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of  greater  importance  for  homeostasis  than  the  adjust¬ 
ment  of  capacity.  The  latter  appears  to  have  an  emer¬ 
gency  function.  Volume  regulatory  activity  has  been 
judged  from  changes  of  mineral  and  water  excretion  by 
the  kidney.  It  is  concluded  that  the  controls  at  water 
and  mineral  excretion  are  relatively  lndpendent,  and 
that  the  system  responsB>le  for  the  regulation  of  water 
excretion  are  more  sensitive  and  react  faster  than  do 
those  concerned  with  minerals.  The  equally  Important 
parameters  of  regulation  of  plasma  proteins  and  blood 
cell  volume  have  not  been  considered. 
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Free  U.  of  West  Berlin  (Germany). 

SPHERICALLY  SYMMETRIC  MODELS  IN  RELATIVISTIC 
AND  NEWTONIAN  COSMOLOGY,  by  K.  Just  and  K. 
Kraus.  [1962]  (lOjp.  incl.  refs.  (AFOSR-3926) 

(AF  61(052)335)  Unclassified 

Also  published  in  Zettschr.  Astrophys. ,  v.  55:  127- 
T5S7  June  1961 

The  spherically  symmetric  solutions  of  Einstein's  equa¬ 
tion  for  an  ideal  fluid  without  pressure,  having  been 
found  by  several  authors,  are  discussed.  Special 
emphasis  is  laid  on  the  specification  of  a  particular 
model  by  initial  conditions  with  an  immediate  meaning 
The  use  of  those  local  solutions  for  constructing  global 
models  with  or  without  spherical  symmetry  is  subject 
to  interesting  restrictions.  These  bare  practical  im¬ 
portance  for  an  inhomogeneous  model,  supposed  to  rep¬ 
resent  the  universe  somewhat  better  than  Friedmann's 
homogeneous  models.  Here  the  new  condition  requires 
a  density  depression  around  each  big  cluster  of  galax¬ 
ies.  This  however  is  very  plausible,  if  one  assumes 
the  clusters  to  hare  concentrated  from  a  homogeneous 
distribution;  and  it  seems  not  to  contradict  the  observa¬ 
tions  .  The  obvious  defects  of  this  treatment,  that  the 
Cluster  models  are  exactly  spherical  and  must  not  ro¬ 
tate  or  overlap,  cannot  be  removed  so  easily.  But  the 
most  serious  neglect  seems  to  be  that  d  pressure,  thus 
it  will  be  necessary  to  try  to  account  for  this  at  least 
approximately.  It  is  shown  that  apart  from  its  inherent 
incompleteness  the  Newtonian  cosmology  yields  exactly 
the  same  local  solutions,  while  the  global  models 
lead  to  questions  of  topology. 
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Free  U.  of  West  Berlin  (Germany). 

SPHERICALLY  SYMMETRIC  MODELS  IN  RELATI¬ 
VISTIC  AND  NEWTONIAN  COSMOLOGY,  by  K_  Just 
and  K.  Kraus.  [1962]  [lOfc.  incl.  rtfs.  (AF06R-4111) 
(AF  61(052)335)  Unclassified 


Also  twbllshsd  in  Zetachr.  Astrophys.,  v.  55:  127-136, 
June  1962. 

For  abstract  see  Item  no.  #44,  VoL  VL 
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Free  U.  of  West  Berlin  (Germany). 

THEORETICAL  RESEARCH  STUDIES  BY  REACTING 
PLASMAS,  by  G.  Ludwig.  Final  rapt.  Aly  31,  1962, 
3p.  (AF06R-3537)  (AF  EOAR-61-48)  AD  440154 

Unclassified 


The  purpose  at  this  paper  was  to  adapt  macroecopical 
equations  tor  describing  plasmas,  starting  from  clas¬ 
sical  mechanics.  This  was  achieved  in  the  following 
ways:  (1)  Macroecopical  Markovian  flows  in  T  -space 
were  considered  and  the  transition  probabilities  of  the 
master  equation,  wbicb>  holds  for  macroecopical 
Markovian  flows,  for  the  special  case  at  a  dilute  gas 
were  calculated;  (2)  Macroecopical  determinated  flows 
in  r-spuce  were  considered  and  t  3  Boltzmann- equation, 
a  derivation  of  which  was  previously  given,  was  gener¬ 
alised  by  taking  into  account  collisions  of  the  third  or¬ 
der;  and  (3)  Supposing  some  generalised  Boltzmann 
equations,  which  are  derived  by  intuitive  methods  and 
which  describe  a  2  component  reacting  system,  the 
equations  of  m  Sian  far  some  mscroecopical  observables 
of  intereM  were  calculated.  The  basic  Bottxmann  aqua¬ 
tions  are  formulated  by  moans  at  the  multi-channel 
formalism  at  the  classical  mechanics. 


947 

Free  U.  of  West  Berlin  (Germany). 

THE  HYDRODYNAMIC  EQUATIONS  FOR  M-ATOMIC- 
EXCITKD  AND  DISSOCIATED  GASES  AS  APPROXIMA¬ 
TIONS  OF  THE  BOLTZMANN  EQUATIONS  DESCRIBING 
SUCH  GASES.  PART  L  by  G.  Ludwig.  Nov.  15,  1962, 
46p.  incL  refs.  (Technical  rept.  no.  5)  (AFOffi- 
6590)  (AF  EOAR-S1-40)  AD  401375  Unclassified 

Boltzmann  equations  for  diatomic,  excited  and  dissoci¬ 
ated  gases  were  trusted  by  n  generalized  (SAD  method 
to  gain  macroecopical  transport  equations  which  corre¬ 
spond  to  the  Narier-Stckes  equations.  Neither  chemi¬ 
cal  equilibrium  nor  equilibrium  between  the  Internal 
translational  degrees  of  freedom  is  assumsd  The  con¬ 
nection  between  the  wanted  couAlcients  at  viscosity  and 
heat  conduction  and  certain  collision-integrals  is  given 
explicitly.  (Contractor's  abstract) 
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Galway  U.  Dept,  o I  Chemistry  (Ireland). 

SPECTROPHOTOMETRIC  STUDIES  OF  SOME  RED 
ALGAL  CONSTITUENTS,  by  C.  GhEocha.  [i860]  [14i>. 
lncl.  diagrs.  table,  refs.  (AFOSR-2622)  (AF  61(052)- 
408)  Unclassified 

Also  published  U  Chimie  et  Physioco-chimie  des 
Princtpes  Immediate  tlrts  des  Algues,  Dinard  (France) 
(Sept.  20-25,  I860),  Paris,  Centre  National  de  la 
Recherche  SclentiOque,  1861,  p.  121-134. 

The  fluorescent  Substances  which  have  been  described  are 
added  to  the  list  of  unusual  products  of  red  algal,  partic¬ 
ularly  Rhodomelaeean,  metabolism.  However,  much 
further  work  will  be  required  before  they  are  fully  char¬ 
acterized.  that  their  distribution  may  be  of  taxonomic 
significance  is  Indicated  by  the  striking  correlation  be¬ 
tween  UV  spectra  of  extracts  and  the  accepted  generic 
grouping  of  the  Rhodomelaceae  examined.  However,  be¬ 
cause  of  their  lability  and  the  seasonal  variation  in  their 
abundance,  taxonomic  inferences  based  on  the  distribu¬ 
tion  of  these  compounds  must  await  a  more  detailed 
study.  Similar  caution  applies  to  many  other  constituents 
of  the  red  algae  which  undergo  seasonal  variation,  e.  g. 
peptides  and  bromlnated  phenols.  Nevertheless,  results 
to  date.  Including  Yaphe's  survey  of  red  algal  polysac¬ 
charides,  Indicate  the  potential  usefulness  of  a  thorough 
chemical  survey  of  the  red  algae  asan  aid  in  their  classifi¬ 
cation. 
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Galway  U.  Dept,  of  Chemistry  (Ireland). 

ZINC  COMPLEX  SALT  FORMATION  BY  BILIRUBIN 
AND  M ESOBIURUBIN ,  by  P.  O’Carta.  [1862]  [3Jp. 
lncl.  diagr.  (AF06R-28U)  (AF  61(052)408) 

AD  405538  Unclassified 

Also  published  in  Nature,  v.  195;  888-900,  Sept.  1, 

1552  - 

It  is  generally  accepted  that  rubins  da  not  form  zinc 
complexes  since  most  bile  pigments  form  brilliantly 
fl orescent  zinc  salts  and  the  rubins  did  not  fluoresce. 
Evidence  is  presented  that  addition  of  2%  mettanolic 
zinc  acetate  to  bilirubin  changed  the  color  from  yellow 
(absorption  max,  452  mu)  to  saffron,  (absorption  max, 
476  mu),  this  process  was  reversible.  Similar  results 
were  obtained  with  mesobilirubin.  Since  only  acid- 
reversible  reaction  of  the  zinc  ions  with  the  rubins  could 
be  responsible  for  the  spectral  shifts  (control  experi¬ 
ments  having  shown  that  the  acetate  ions  were  not), 
this  evidence  indicates  that  bilirubin  and  mesobilirubin 
form  nonfluorescent  zinc  complexes. 
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Galway  U.  Dept,  of  Chemistry  (Ireland). 

METHIONE,  THE  N-TERMINAL  AMINO- ACID  OF 
PHYCOERYTHRDiS,  by  P.  O'Carra  and  C.  GbEocha. 
[1962)  [2 )p.  (AF06R-4188)  (AF  61(052)409) 

Unclassified 


Also  published  in  Nature,  v.  195;  173-174,  July  14,  1962, 

Methionine  was  the  K-termiml  amino  acid  of  phyco- 
erythrins  from  3  different  marine  algae,  nils  conclu¬ 
sion  was  based  on  paper  chromatography  of  diMed  hy¬ 
drolysates  of  the  dinit rophenyl  phycoerythrlns  and  of 
the  tree  amino  acid  obtained  by  the  alkaline  hydrolysis 
of  the  dinitrophenyl  derivations. 
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Galway  U.  Dept,  of  Chemistry  (Ireland). 

THE  PHYCOBIUNS,  by  C.  ObEocha.  [1962]  (1J>. 
(AFOSR-  4244)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  61(052)409  and  National 
Science  Foundation)  Unclassified 

Presented  at  419th  meeting  of  the  Blochem.  Soc. ,  Inst 
of  Rural  Science,  Penglais,  Aberystwyth  (Wales), 

Sept.  13-14,  1962. 

Also  published  In  Blochem.  Jour. ,  v.  85;  2P-3P,  Nov 
T9B2. - 

HC1  (12N)  is  required  to  effect  a  release  of  protein-free 
pigment  from  C-pbycocyanln,  although  the  protein  is 
readily  denatured  with  loss  of  fluorescence  by  EtOH, 
urea,  and  acid.  The  difference  spectrum  of  C-phyeo- 
cyanin  denatured  with  EtOH  at  pH  2.  7  and  8. 0  is  identi¬ 
cal  with  that  of  phjcobilin  630  In  the  same  solutions  in¬ 
dicating  that  the  prosthetic  group  of  the  bUlproteln  is 
phycobilin  630.  Heating  for  20  min  In  concentrated  HC1, 
or  standing  for  7  hr  in  12N  HC1  at  25°  converts  pbyco- 
bilin  630  to  a  pigment  having  spectral  properties  simi¬ 
lar  to  those  of  mesobiil violin.  On  standing  in  9-1  IN 
HC1,  phycobilin  630  Is  converted  to  a  pigment  termed 
phycobilin  655,  different  in  properties  from  mesoblli- 
violtn.  This  pigment  was  also  isolated  from  12N  HC1 
hydrolyzate  of  C-phycocyanin  neutralized  berore  extrac¬ 
tion  Into  organic  solvents.  The  difference  spectrum  of 
this  pigment  at  pH  2. 7  and  8. 0  shows  a  max  at  675  mu 
compared  with  658  mu  for  phycobilin  630  and  denatured 
C-phycobilin.  Phycobilin  655  Is  dibasic  with  its  dfpro- 
touted  form  dissociating  with  a  pK  of  3.  5  and  its  mono- 
protonated  form  with  a  pK  of  5. 7.  It  is  suggested  that 
phycobilin  630  is  hydrated  on  the  vinyl  side  chains. 
R-phycoerythrtn  contains  2  dissimilar  phycobillns,  one 
of  which  Is  released  by  acid.  The  resulting  phycoery- 
throbilin  is  a  rhodinoid  bile  pigment  Isomer  tied  by  acid 
to  a  labile  urobilin  which  forms  unhydrolyzable  linkages 
with  compounds  containing  -SH  groups  in  the  protein  of 
phycoerythrln.  Ethyl  mercaptan  competes  with  the 
protein-SH  groups. 
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Galway  U.  Dept,  of  Chemistry  (Ireland). 

PHYCOBIUNS,  by  C.  ObEocha.  [1962]  [12]p-  lncl 
diagr s.  tables,  refs.  (AFO6R-J702)  (AF  61(052)409) 
AD  413637  Unclassified 

Also  published  in  Physiology  and  Biochemistry  of  Algae, 
ed.  by  R.  A.  Lewin.  New  York,  Academic  Press, 

1962,  p.  421-435. 
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Photoeynthetically  active  red  and  blue  biliproteins, 
called  phycoerrthrins  and  phycocyanins,  respectively, 
have  been  Isolated  only  from  algae.  Their  prosthetic 
groups  or  chromophoree  are  tetrapyrrolee  known  ae 
phycobliina.  Unlike  the  chlorophylls,  phycoblllns  are 
not  readily  released  from  associated  proteins;  hence 
biliproteina  have  been  most  generally  studied.  In  this 
review,  emphasis  is  placed  on  recent  works.  The  study 
is  in  5  parts:  (1)  Distribution  and  formation  of  the  phy- 
cobil in-proteins  (biliproteins),  (2)  Isolation  and  purifi¬ 
cation  of  the  biliproteins,  (3)  Physical  properties  of  the 
biliproteins,  (4)  Amino-acid  composition  of  the  pro¬ 
teins,  (S)  Preparation  and  properties  of  the  phycoblllns, 
and  (6)  Phycobilin-protein  linioges. 
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Galway  U.  (Dept,  of  Chemistry]  (Ireland). 

THE  STRUCTURE  OF  THE  PHYCOB1UNS,  by  C. 
OhEocha.  Final  rept.  Sept.  29,  1962,  48p.  incl.  diagrs. 
tables,  rets.  (AF  61(052)409}  AD  292679 

Unclassified 

The  literature  concerned  with  the  chemistry  of  algal 
biliproteins  is  surveyed.  Amino  acid  analyses  of  care¬ 
fully  purified  samoles  of  R-  and  C-phycoerythrin  and 
of  C-phycocyanin  were  performed.  All  3  are  charac¬ 
terized  by  a  high  percentage  of  dibasic  and  of  hydro¬ 
phobic  amino  acids.  R-,  B-  and  C-phycoerythrinS 
were  found  to  contain  methionine  as  their  N-terminal 
amino  acid  residue.  A  proteolytic  enzyme  preparation 
was  obtained  from  the  blue-green  alga  Phormidium 
persicinum.  The  phyroerythrobilin  prosthetic  group 
of  R-phycoerythrln  was  purified  and  some  of  its  physi¬ 
cal  and  chemical  properties  determined.  The  urobilin 
obtained  on  isomerization  of  phycoerythrobilm  in  con¬ 
centrated  hydrochloric  acid  was  studied,  and  a  number 
of  useful  derivatives  prepared.  It  was  shown  that  12N 
HC1  is  required  to  liberate  the  native  prosthetic  group 
of  C-phycocyanic.  Two  other  closely  related  pigments 
were  isolated  from  this  biliprotein  and  their  physical 
and  chemical  properties  studied.  R-phycocyanin  was 
shown  to  be  a  homogeneous  chromoprotein  containing 
subunits  characteristic  of  phycoerythrin  and  of  C- 
phycocyanin.  (Contractor’s  abstract) 
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General  Applied  Science  labs. ,  Inc. ,  Westbury,  N.  Y. 

ACOUSTIC  FIELD  OF  A  CYLINDRICAL  JET  DUE  TO  A 
DISTRIBUTION  OF  RANDOM  SOURCES  OR  QUADRU¬ 
PLES,  by  S.  Slutsky.  Feb.  1962,  58p.  incl.  diagrs. 
(Technical  rept.  no.  281)  (AFOSR-2455)  (AF  49(638)- 
194)  AD  276032  Unclassified 

A  method  is  used  to  describe  the  field  of  a  single  har¬ 
monic  oscillator  to  the  description  of  the  far  field  of  a 
random  distribution  of  sources  and  quadrupoles  arising 
in  an  axisymmetric  steady  flow  field.  The  random 
source  distribution  is  described  in  terms  cf  a  spatial 
and  temporal  correlation  function.  Expressions  are  ob¬ 
tained  for  the  mean  square  intensity  a«!  power  spectral 
density  of  the  acoustic  noise  field.  The  effect  of  eddy 
convection  is  not  included.  It  is  found  that  the  assump¬ 


tion  of  a  source  mechanism  results  in  a  far  field  distri¬ 
bution  watch  resembles  those  experimentally  available, 
whereas  the  lateral  quadrupole  mechanism  fails  in  this 
respect.  (Contractor's  abstract) 


955 

General  Applied  Science  Labs. ,  Inc. ,  Westbury,  N.  Y. 

LINEARIZED  FREE-MIXING  WITH  PRESSURE  GRADI¬ 
ENT,  by  M.  H.  Steiger  and  11.  H.  Bloom.  Apr.  1*62, 
26p.  incl.  diagrs.  refs.  (Technical  rept.  no.  265) 
(AFOSR-2813)  (AF  49(638)991)  Unclassified 

The  velocity  fields  of  compressible  2 -dimensional  and 
incompressible  axisymmetric  viscous  free-mixing  re¬ 
gions  with  stream  wise  pressure  gradients  are  examined 
with  the  use  of  the  boundary  layer  approximations  and 
Oseen's  linearization  of  the  convective  terms.  Solutions 
are  derived  for  both  wake-like  flows  (that  is,  velocities 
within  the  viscous  region  less  than  those  in  the  external 
free  stream),  and  Jet-like  flows  (wherein  the  velocities 
in  the  viscous  region  are  greater  thaw  those  in  the  ex¬ 
ternal  free  stream).  In  compressible  cases,  the  energy 
equation  admits  a  Crocco  integral  when  the  Lewis  and 
Prandtl  numbers  are  equal  to  unity,  and  *  similar  in¬ 
tegral  of  the  concentration  equation  is  derived  for 
Le/o  -  1  and  Wj  -  0.  However,  only  the  condition  of 
uniform  stagnation  enthalpy  and  an :  .-proximate  eqimtiou 
of  state  (relating  density  to  enthalpy)  is  utilized  in  the 
analysis.  It  is  shown  that  the  solution,  for  both  2 -di¬ 
mensional  and  axially  symmetric  flow,  produces  an  infi¬ 
nite  continuous  set  of  eigenvalues  and  associated  eigen¬ 
functions  that  satisfy  the  appropriate  boundary  condi¬ 
tions  at  the  axis  and  infinity.  This  is  consistent  with  the 
fact  that  a  solution  is  unique  only  if  an  initial  distribution 
or  eigenvalue  Is  presort) ed  a  priori.  For  completeness, 
only  solutions  that  behave  exponentially  at  large  n  are 
admitted  and  these  results  are  discussed.  (Contractor's 
abstract) 
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General  Applied  Science  labs. ,  Inc. ,  Westbury,  N.  Y. 

APPROXIMATE  ANALYSIS  OF  THE  SLOT  INJECTION 
OF  A  GAS  IN  LAMINAR  FLOW,  by  P.  A.  Libby  and 
J.  A.  Schetz.  [1962]  (6J>.  incl.  diagrs.  refs.  (AF  49- 
(638)991)  Unclassified 

Published  in  A1AA  Jour. ,  i.  1:  1056-1061,  May  1*63. 

The  laminar  diffusion  and  combustion  of  a  gas  injected 
into  a  high-speed  uniform  stream  by  means  of  a  wall 
slot  are  considered.  The  Dorodnitzin-Howarth  trans¬ 
formation  is  employed  to  reduce  the  boundary  layer 
equations  to  incompressible  form;  the  nouslmUar  flow 
field  is  treated  by  a  modified  Oseen  approximation  In 
conj  unction  with  the  integral  method.  Thermal  boundary 
conditions  corresponding  to  an  adiabatic  wall  and  to 
constant  wall  enthalpy  are  discussed.  The  injection  cf 
homogeneous,  heterogeneous,  nonraactlve,  and  reactive 
gases  is  treated.  For  the  latter  case,  the  models  usual¬ 
ly  employed  for  chemical  behavior,  namely,  frozen  and 
equilibrium  flow,  are  considered.  The  analysis  is  ap¬ 
plicable  to  a  wide  variety  of  laminar  flows,  e.  g. ,  those 
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tavoiviag  cooling,  thermal  protection,  akin-friction  re¬ 
daction,  tad  supersonic  deflagr.tioc.  A  numerical  ex¬ 
ample  of  practical  Interest  in  connection  with  the  vent¬ 
ing  at  gaseous  hydrogen  boiloff  from  a  rocket  booster 
la  presented.  {Contractor's  abstract) 


HI 

General  Applied  Science  Labs. ,  Inc. ,  (Weetbury]  N.  Y. 

EXPERIMENTAL  RESULTS  ON  SUPERSONIC  COM¬ 
BUSTION,  by  J.  Tamsgso  and  O.  Liodemaan.  Dec. 
ISO,  35p.  lad.  Ulus,  diagrs.  (Technical  rapt.  no. 

332)  (AF  49(636)991)  AD  3*4809  Unclassified 

Zxpcrlmvti  on  toiribBitiott 

of  hydrogen  injected  into  a  supersonic  stream  of  hot 
air  are  described  la  detail  The  results  are  presented 
and  compared  with  a  theory  developed  for  premixed 
reactants.  The  experimental  data  show  that  If  the  Ini¬ 
tial  static  temperature  sad  the  static  pressure  at  the 
air  stream  are  high  enough  then  diffusion  will  be  rate 
controlling  and  a  mixing  theory  aslng  equilibrium 
chemistry  could  be  used  In  analysing  the  combustion 
process.  B  the  chemical  reactions  are  alow,  the  be¬ 
havior  at  the  combustion  process  can  be  studied  as  a 
system  where  mixing  and  diffusive  effects  are  absent. 
The  ignition  dday  timee  inferred  from  the  Initiation 
of  the  presenre  rise  along  the  burner  are  In  good  agree¬ 
ment  with  those  predicted  by  the  empirical  correlation. 
The  static  temperature  exerts  a  greater  influence  on 
the  Ignition  dday  time  than  the  static  pressure.  The 
static  pressure  level  is  an  imparts*  parameter  in  de¬ 
termining  the  time  for  complete  combustion.  (Contrac¬ 
tor's  abstract) 


954 

General  Dynamics  Carp.  [Coavair  Dir.  ]  San  Diego, 

calif. 

LOW-ENERGY  GAMMA  RAYS  PRODUCED  IN  AIR  AND 
IN  LEAD  BY  COSMIC  RAYS,  by  J.  L  Vette.  [1962] 
[•*-  ineL  diagrs.  tables,  refs.  (AF  49(838)561) 

Unclassified 

Published  Is  Jour.  Geophyx.  Research,  v.  87:  1731- 
I m.  May  1982. 

Measurements  have  been  made  at  40. 5°N  geomagnetic 
latitude  at  y  rays  produced  in  lead  and  in  air  within  the 
energy  range  35-1080  kev  up  to  altitudes  of  5. 4 
g/cm*  by  means  at  balloon-borne  scintillation  counters. 
The  y  rays  of  atmospheric  origin  exhibit  a  transition 
curve  that  peaks  at  70  g/cm*  and  is  similar  to  transi¬ 
tion  curves  measured  with  other  omnidirectional  de¬ 
tectors.  The  measurements  give  a  Hux  of  17. 3 
photons/cmVsec  at  the  peak  of  the  transition  curve; 
extrapolation  to  the  top  of  the  atmosphere  gives  an  al¬ 
bedo  of  5. 7  phot  one /cm*/ sec.  The  spectra  of  the  pho¬ 
tons  produced  in  lead  and  la  air  are  very  similar,  and 
the  production  per  gram  of  lead  is  found  to  be  about  2. 7 
times  that  par  gram  of  air.  The  power  contained  in 
y  rays  up  to  1  mev  is  estimated  to  be  7%  at  the  incom¬ 


ing  power  from  primary  cosmic  rays.  Because  of  this 
large  intensity  the  origin  of  the  photons  la  difficult  to 
explain  in  terms  of  the  nucleonic  component  but  is  com¬ 
patible  with  an  explanation  baaed  on  an  electromagnetic 
origin. 


959 

General  Dynamics  Corp.  [Convair  Dir.  J  Pomona,  Calif. 

A  TWO  DIMENSIONAL  ANALYSIS  OF  ELASTIC  THER¬ 
MAL  STRES8  WITH  APPLICATION  TO  ROCKET  MOTOR 
GRAINS,  by  R.  G.  Shook.  Sept.  21,  1982,  22p.  incL 
diagrs.  tables.  (AFO6R-3880)  (AF  49(638)592) 

Unclassified 

The  problem  considered  is  that  of  obtaining  the  thermal 
stresses  due  to  a  radial  temperature  distribution  in  a 
circular  plate  containing  n  central  star-sbaped  perfora¬ 
tion.  The  complex  analysis  of  Muskhellshvili  is  em¬ 
ployed  to  obtain  tide  solution.  In  order  to  apply  the 
boundary  conditions,  use  is  made  of  conformal  mapping. 
Series  solutions  are  obtained  and  these  are  compared 
with  experimental  results.  (Contractor's  abstract, 
modified) 


980 

General  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif. 

CHEMICAL  REACTIONS  USING  MODULATED  FREE 
RADICAL  BEAMS.  PART  A.  THE  VAPOR  PRESSURE 
OF  SOLID  HYDROGEN  IN  THE  TEMPERATURE  RANGE 
PROM  4. 7K  TO  11.  IK.  PART  B,  by  H.  Harrison, 

W.  L.  Fite,  and  G.  L  Guthrie.  Final  rept.  Feb.  1, 

1981  -  Jan.  31,  1982.  Feb.  28,  1962  [62  tael,  diagrs. 
tables,  refs.  'RepL  no.  GA-2972)  (AFOSR-2357) 

(AF  49(638)301)  AD  277010  Unclassified 

Modulated,  crossed  molecular  beams  were  employed  to 
study  the  chemical  kinetics  of  several  free-radical  reac¬ 
tions.  For  the  hydrogen-isotope  exchange  (H  +  D*  - 
HD  +  D)  signals  were  detected  which  correspond  to  a  re¬ 
action  cross-section  of  —10"*®  cm*.  Elastic  scattering 
complicates  the  interpretation.  The  promises,  methods, 
and  difficulties  of  the  crossed-benm  technique  are  dis¬ 
cussed.  Measurements  were  made  of  the  vapor  pres¬ 
sure  of  solid  H,  of  a  nominal  75%  orthohydrogen  com¬ 
position,  from  4.  7°  to  11. 1‘K.  The  results  were  fitted 
to  Klrchoff's  equation.  A  suitable  expression  for  the 
vapor  pressure  was  found  to  be  lofP(mm)  “  -43. 39/T  + 

5/2^,  T(*K)  +  2. 047  from  4. 7  to  13. 95°  K. 

981 

General  Dynamics  Corp.  General  Atomic  Div. , 

San  D?*go,  Calif. 

TOTAL  COLLISION  CROSS  SECTIONS  FOR  SCATTER¬ 
ING  OF  THERMAL  BEAMS  OF  HYDROGEN,  HYDROGEN 
ATOMS,  AND  HELIUM  BY  HYDROGEN  AND  HELIUM, 
by  H.  Harrison.  [1982]  [2]p.  incL  diagr.  refs.  [AF  49- 
(638)301]  Unclassified 
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Published  in  Jour.  Chem.  Fhya. ,  r.  37:  1164-1165, 

Sept.  1,  IS82. 

Experiment*  for  measuring  the  total  collision  cross  sec¬ 
tions  for  interactions  at  hydrogen  atoms,  helium,  and 
hydrogen  molecules  with  hydrogen  and  helium  are  de¬ 
scribed.  Results  show  less  velocity  dependence  than 
predicted  by  the  llassey-Mohr  equation. 


962 

General  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif. 

REFLECTION  AND  DISSOCIATION  OF  Hj  ON  TUNG¬ 
STEN,  by  J.  N.  Smith,  Jr. ,  and  W.  L.  Fite.  [1962] 
[7j>.  incl.  diagrs.  refs.  (AFOSR-2611)  (AF  49(638)- 
356)  AD  276645  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  898-904, 
Aug".  T5TKB57" 

Through  the  use  of  modulated  atomic  beam  techniques, 
the  reflection  and  dissociation  of  Hj  at  a  W  surface 
above  2500°K  was  studied.  Two  experimental  configu¬ 
rations  were  employed.  In  the  first  configuration,  a 
collimated  beam  of  molecular  hydrogen  was  directed  at 
the  W  surface,  and  the  angular  distribution  of  particles 
evaporating  from  the  surface  was  examined  mass- spec - 
trometrically.  In  the  second  configuration,  the  W  test 
surface  was  located  in  the  first  of  3  differentially 
pumped  vacuum  chambers.  Hj  was  admitted  into  this 
chamber  thereby  providing  an  isotropic  source  of  inci¬ 
dent  particles.  Particles  evaporating  from  the  surface 
were  collimated  and  examined  mass- spectrometries  11  y 
in  the  third  chamber.  From  these  experiments  it  is  ob¬ 
served  that  at  high  temperatures  die  angular  distribu¬ 
tion  of  atomic  hydrogen  evaporating  from  the  target 
surface  obeys  the  cosine  law.  However,  the  angular 
distribution  of  reflected  Hj  displays  a  shift  toward  the 
specular  ray.  Above  2500°K  the  sticking  probability  of 
on  W  approaches  a  limiting  value  of  0. 3.  (Contrac¬ 
tor's  abstract) 

963 

General  Dynamics  Corp.  General  Atomic  Div. , 

San  Diego,  Calif. 

INTERACTION  OF  ATOMS  WITH  SURFACES,  by  J.  N. 
Smith,  Jr.  and  W.  L.  Fits.  Final  rept.  Apr.  1,  1958  - 
Sept.  30,  1962.  Nov.  6,  1962,  Up.  (RepL  no.  GA- 
3615)  (AFOSR-4UO)  (AF  49(638)356)  AD  292963 

Unclassified 

Experimental  modulated  atomic  beam  techniques, 
adapted  tor  the  study  of  gas-surface  interactions,  are 
summarized.  The  scope  and  purpose  of  research  con¬ 
ducted,  using  these  techniques,  are  outlined.  Several 
types  of  interactions  between  molecules  and  atoms  at 
thermal  velocities  and  solid  surfaces  are  discussed. 

In  particular,  the  dissociation  of  Hj  an  W,  the  scatter¬ 
ing  of  Hj  on  Ni,  and  the  chemical  reaction  between 


Cl*  and  Nl  are  mentioned.  Various  other  experimental 
observations  and  measurements  are  catalogued.  (Con¬ 
tractor's  abstract) 


964 

General  Dynamics  Corp.  Genera)  Atomic  Div. , 

San  Diego,  Calif. 

RECENT  INVESTIGATIONS  OF  GAS-SURFACE  INTER¬ 
ACTIONS  USING  MODULATED-ATOMIC-BEAM  TECH¬ 
NIQUES,  by  J.  N.  Smith,  Jr.  aadW.  L.  Fite.  [196z] 
[24b.  incl.  diagrs.  (AF0SR-J1044)  (AF  49(638)356) 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Internet' 1.  Symposium,  Parle  (France)  (June  1662), 

New  York,  Academic  Press,  8uppl.  2,  v.  1:  436-453, 
1963.  (AF06R-5310) 

This  research  was  directed  toward  gaining  a  more  com¬ 
plete  knowledge  of  the  effect  of  the  interaction  between 
individual  gas  particles  and  the  surfaces  of  space  vehi¬ 
cles  on  the  aerodynamics  at  the  upper  atmosphere.  The 
first  experiment  discussed  is  that  of  the  scatterlag  at 
molecular  hydrogen  by  polycrystalllne  NL  S  was  found 
that  with  certain  specific  pretreatments,  near  specular 
scattering  at  the  incident  Hj  beam  was  obtained.  In 
addition,  an  angular  variation  in  the  thermal-accommo¬ 
dation  coefficient  was  observed.  In  the  second  experi¬ 
ment,  the  reflection  and  dissociation  of  hydrogen  on  W 
at  high  temperatures  were  examined.  Near  specular 
scattering  of  the  incident  lij  was  found  at  W  tempera¬ 
tures  above  1800°  K.  The  angular  distribution  of  Hj 

evaporating  from  the  target  followed  the  cosins  law, 
indicative  of  diffuse  emission.  Above  2500'K,  the 
sticking  probability  for  Hj  an  W  was  found  to  be  tem¬ 
perature-independent  at  a  value  of  0. 3.  The  last  experi¬ 
ment  discussed  involved  the  reaction  of  Clj  and  Ni  to 
form  Ni  chlorides.  The  reaction  products  NiCi  and 
NiClj  were  observed.  Of  particular  Interest  Is  the  fact 

that  phase-sensitive  detection  of  the  ac  signals  permits 
measurement  at  the  reaction-residence  time  for  the 
formation  of  NiCL  (Contractor's  abstract) 


965 

[General  Electric  Co.  Flight  Propulsion  Div. , 

Cincinnati,  Ohio] 

PROCEEDINGS  OF  THE  THIRD  SYMPOSIUM  ON  AD¬ 
VANCED  PROPULSION  CONCEPTS,  VOL.  I,  Cincinnati, 
Ohio,  Oct.  2-4,  1962,  New  York,  Gordon  and  Breach 
Science  Publish  ere,  1063,  432p.  incl.  iUus.  diagrs. 
tables,  refs.  (AFOSR-3896,  v.  1)  [AF  40(638)1193] 

Unclassified 

Volume  I,  d  two  volumes  comprising  the  proceedings 
at  this  symposium,  consists  at  a  collection  of  papers 
concerning  recent  theoretical  and  experimental  investi¬ 
gations  of  advanced  spacecraft  propulsion  concepts. 
9ubject*  covered  are:  studies  at  ion  and  electrothermal 
propulsion;  plasma  propulsion,  Including  impulsive 
MHD  devices  and  plasma  acceleration  by  a  traveling 


*  219  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


magnetic  field;  electrostatic  acceleration  at  neutral 
plasmas,  including  momentum  transfer  through  mag¬ 
netic  and  electric  fields;  thermionic  and  turbonuclear 
apace  power  systems;  and  nuclear  fission  and  fusion 
propulsion  concepts. 


MS 

[Gensral  Electric  Co.  Flight  Propulsion  Dir. , 

Cincinnati,  Ohio}. 

PROCEEDINGS  OF  THE  THIRD  SYMPOSIUM  ON  AD¬ 
VANCED  PROPULSION  CONCEPTS,  VOL.  Q, 
Cincinnati,  Ohio,  Oct.  2-4,  1962  (Unclassified), 

New  York,  Gordon  and  Branch  Science  Publishers, 

1963,  28 Sp.  tael,  illus.  dlagrs.  tables,  refs.  (AF06R- 
3898,  v.  2)  (AF  49(838)1193}  AD  349406 

Confidential 


987 

General  Electric  Co.  General  Electric  Research  lab. , 
Schenectady,  N.  Y, 

DIRECT  OBSERVATION  OF  INDIVIDUAL  ADATOMS: 
NITROGEN  ON  TUNGSTEN,  by  G.  Ehrlich  and  F.  G. 
Rudds.  [198?  1  flSJp.  lncl.  Ulus,  dlagrs.  refs.  (AF06R- 
2801)  (AF  49(638)791}  AD  435179  Unclassified 

Also  published  la  Jour.  Chem.  Phya. ,  ».  38:  3233- 
3}«755he  l5,  1962. 

The  utility  of  the  field  ion  microscope  far  adsorption 
studies  has  been  explored  by  examining  the  interaction 
of  nitrogen  with  an  atomicaUy  smooth  tungsten  surface. 
Individual  nitrogen  adatoms  are  shown  to  be  rltfcle,  and 
It  is  demonstrated  that  adsorption  fails  to  perturb  die 
lattice  permanently.  In  probing  the  room-temperature 
distribution  of  adsorbed  material,  the  closely  packed 
(110)  is  found  to  remain  bare,  even  when  exposed  to 
■ttrogen  at  p  >  2  x  10'®  mm  for  2  hr.  All  the  other 
planes,  with  the  possible  exception  at  the  (100)  and 
[130],  are  irreversibly  covered.  Nitrogen,  presuma¬ 
bly  in  the  form  of  atoms,  is  bound  on  the  (110)  only  at 
T  <  190°K_  Adsorption  on  this  plane  at  higher  tem¬ 
peratures  is  limited  not  by  an  activation  barrier  but 
rather  by  thermodynamics:  the  binding  energy  on  the 
(110)  is  only  5. 1  ev,  compared  with  6. 7  ev  elsewhere 
on  the  surface.  (Contractor's  abstract) 


968 

General  Electric  Co.  General  Electric  Research  lab. , 
Schenectady,  N.  Y. 

TRAPPING  AND  ENERGY  TRANSFER  IN  ATOMIC 
COLLKKON8  WITH  A  CRYSTAL  SURFACE,  by  B. 
McCarroU  and  G.  Ehrlich.  [1962]  [10)p.  lncl.  dlagrs. 
refs.  (AFOBR-J346)  (AF  49(838)791)  AD  435180 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phya.  Soc. , 
Cleveland,  Ohio,  Nov.  23-24,  1962. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series 
^s5yrHorvT53,  1962. 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  523-532, 
Jan  15]  IW57” 

The  condensation  of  atoms  on  a  solid  is  examined  by 
calculatinr  the  critical  energy  for  trapping  of  a  particle 
of  arbitrary  mass  and  force  constant  colliding  with  a 
linear  lattice.  In  the  harmonic  approximation  and  using 
classical  mechanics,  the  maximum  kinetic  energy  far 
trapping  is  found  to  depend  strongly  upon  the  weU 
depth,  in  qualitative  agreement  with  experiment. 


989 

[General  Electric  Co.  ]  General  Electric  Research  Lab. , 
Schenectady,  N.  Y„ 

MOLECULAR  PROCESSES  IN  AD60RPTION  OF  MET¬ 
ALS,  byG.  Ehrlich  [1961]  [70]p.  inch  illus.  dlagrs. 
tables,  refs.  (AF06R-64-0484)  [AF  49(638)791) 

AD  435177  Unclassified 

Also  published  In  1961  Trans.  Eighth  Nat'l.  Vacuum  Sym¬ 
posium  combined  with  Second  Inter cat'l.  Cong,  on  Vacuum 
Science  and  Technology,  Washington,  D.  C.  (Oct.  18-19, 
1961),  ed.  by  L.  E.  Preuss.  New  York,  Pergamon  Press, 
v,  1:  126-145,  1982. 

The  macroscopic  kinetics  and  energetics  of  the  elemen¬ 
tary  atomic  processes  occurring  on  metal  surface*  are 
examined  experimentally.  More  complicated  events, 
such  as  adsorption  and  evaporation  of  molecules,  as 
well  as  molecular  dissociation  and  reconstitution,  are 
then  analyzed  using  the  empirical  information  available 
on  atomic  events.  The  dependence  of  molecular  interac¬ 
tions  upon  the  detailed  atomic  structure  of  metal  sur¬ 
faces,  as  well  as  the  presence  of  multiple  binding 
states,  are  finally  presented,  as  revealed  by  flash  de¬ 
sorption  and  field  ion  microscopy.  (Contractor's 
abstract) 


970 

General  Electric  Co.  General  Electric  Research  Lab. , 
Schenectady,  N.  Y. 

ADSORPTION  AND  ELECTRICAL  CONDUCTION  IN 
THIN  FILMS,  by  G.  Ehrlich.  [1961]  [Sfc.  incl.  refs. 
(AF06R-64-0485)  (AF  49(638)791)  AD  435176 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  35:  2165- 
2167,  Dec.  1561'. 

Few  abstract  see  item  no.  859,  Vol.  V. 
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General  Electric  Co.  General  Electric  Research  Lab. , 
Schenectady,  N.  Y.  - 

THE  FERMI  SURFACES  OF  METALS,  by  W.  A. 
Harrison  and  R.  W.  Schmitt.  [1961]  [6}p.  incL  illus. 
dlagrs.  (AF  49(638)926)  Unclassified 
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Also  published  in  Phys.  Today,  v.  14:  20-25,  Feb.  1051. 

This  is  a  report  on  an  International  conference  on  the 
electronic  structure  o f  metals.  The  bulk  of  the  confer¬ 
ence  consisted  of  reports  of  various  experimental  stud¬ 
ies  of  metallic  Fermi  surfaces.  Some  of  the  methods 
discussed  are:  the  de  Haas-van  Alphen  effect,  the  mag¬ 
netoacoustic  effect,  the  cyclotron  resonance,  anoma¬ 
lous  skin  effect,  and  magnetoresistance. 


972 

General  Flee  trie  Co.  [General  Electric  Research  Lab.  j 
Schenectady,  N.  Y. 

ON  THE  ATOMIZATION  AND  ENTRAINMENT  OF 
LIQUID  FILMS  IN  SHEAR  FLOW,  by  N.  Zuber.  Sept. 
1962  [5Sfc.  lncl.  diagrs.  refs.  (AF06R-3989)  (Rept. 
no.  62GL153)  (AF  49(638)1153)  Unclassified 

The  concept  of  critical  boundary  shear  is  used  to  de¬ 
scribe  the  conditions  leading  to  the  destruction  of  a 
liquid  film  by  high  velocity  gases  flowing  through  a  duct. 
From  this  concept,  several  similarity  criteria  are  de¬ 
rived  for  predicting  the  onset  of  film  destruction  and  of 
drop  entrainment  as  function  of  the  flow  conditions  in 
both  phases.  The  transition  in  the  2-phase  flow  re¬ 
gimes  (from  annular  film  flow  to  droplet  flow)  predicted 
by  these  Similarity  criteria  are  shown  to  be  In  satis¬ 
factory  agreement  with  experimental  data  available  in 
the  literature.  Some  similarity  criteria  for  separators 
of  special  geometries  are  presented  also.  The  sig¬ 
nificance  of  the  results  to  the  problem  of  film  cooling 
of  rocket  engines  and  to  the  burnout  problem  in  nuclear 
reactors  is  discussed.  (Contractor's  abstract) 
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General  Electric  Co.  [General  Electric  Research  lab. } 
Schenectady,  N.  Y. 

STEADY  STATE  AND  TRANSIENT  VOID  FRACTION 
OF  BUBBLING  SYSTEMS  AND  THEIR  OPERATING 
LIMITS,  PART  It  TRANSIENT  RESPONSE,  by  N. 
Zuber  and  J.  Hench,  July  1962  [44 J).  lncl.  diagrs. 
(Rept.  no.  62GL111)  (AF06R-3990)  (AF  49(638)1153) 

Unclassified 

The  result  of  an  analytical  and  experimental  Investiga¬ 
tion  of  the  transient  response  of  a  2-phase  (bubbling) 
flow  system  are  reported.  Good  agreement  of  pre¬ 
dicted  values  with  experimental  results  is  shown.  The 
theory  of  kinematic  (continuity)  waves  is  used  to  ana¬ 
lyze  transients  In  2-pfaase  systems.  R  is  shown  that 
changes  in  the  vapor  (void  fraction)  are  propagated 
through  the  2-pfaase  mixture  by  kinematic  waves. 
Kinematic  shock  waves  are  used  to  analyze  the  propa¬ 
gation  of  large  discontinuities  of  vapor  concentration. 
The  results  show  that  the  transient  response  of  a  2- 
phase  mixture  depends  upon  the  flow  regimes.  The 
characteristics  of  the  response  can  change  completely, 
when  a  change  in  the  2-phase  flow  regimes  occurs. 

The  effect  of  kinematics  (continuity)  waves  on  the 
changes  of  the  2-phase  flow  regimes  is  discussed. 

The  analysis  indicates  that,  in  a  2-phase  flow  system, 
a  diHusion  by  the  kinematic  wave  process  takes  place. 


The  diffusion  coefficient  for  this  process  can  be  deter¬ 
mined  from  the  kinematic  wave  theory.  The  signifi¬ 
cance  of  the  results  presented  in  this  paper  to  nuclear 
technology,  reactor  kinetics  and  chemical  process  sys¬ 
tems  Is  not-d.  (Contractor's  abstract) 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

ANALYTICAL  ASPECTS  OF  APPLIED  CELESTIAL 
MECHANICS  (Abstract),  by  V.  G.  Szebehely.  [1961] 
[ljp.  (AKQ6R-3695)  (AF  49(638)814)  Unclassified 

The  central  problem  of  celestial  mechanics  is  to  find 
the  general  Solution  of  the  differential  equations  describ¬ 
ing  the  motion  of  bodies  in  a  gravitational  field.  This 
problem  is  readily  solved  for  2  bodies  moving  in  the 
field  created  by  their  mutual  gravitational  attraction. 
When  the  number. of  bodies  is  increased,  the  solution  can 
not  be  represented  in  closed  form.  The  reasons  for  the 
lnvolvabiity  are  discussed  along  with  questions  of  ex¬ 
istence  of  the  solution.  A  critical  review  is  presented 
of  new  and  old  techniques  to  obtain  particular  solutions 
of  particular  problems  for  limited  ranges  of  the  varia¬ 
bles  involved.  Power  and  Fourier  series  solutions, 
regularization,  special  and  general  perturbation, 
known  integrals,  Cauchy's  Poincare's,  Brun's  and 
Minear's  theorems  are  discussed.  It  is  shown  that 
orbit  and  trajectory  determination  related  to  space 
travel,  a  field  often  called  applied  celestial  mechanics, 
space  mechanics  or  astrodynamics  faces  the  same  basic 
difficulties  as  classical  celestial  mechanics.  Some  new 
problems,  emerging  as  the  result  of  recent  emphasis 
on  space  exploration  are  discussed  and  promising  areas 
of  future  research  are  Indicated. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

PROBLEMS  ON  APPLIED  CELESTIAL  MECHANICS 
(Abstract),  by  V.  G.  Szebehely.  [1961]  [lfc>.  (AFOSR- 
3696)  (AF  49(638)814)  Unclassified 

Celestial  mechanics  deals  with  the  determination  of  the 
moll  cm  of  celestial  bodies  and  until  recently  only  mem¬ 
bers  of  the  solar  system  were  of  Interest.  The  2  direc¬ 
tions  in  which  celestial  mechanics  is  expanding  are:  (1) 
study  of  the  motion  of  artificial  satellites,  planetoids 
and  other  space  probes  in  force  fields  not  purely  gravi¬ 
tational  Including  drag  and  radiation  pressure  effects 
and  (2)  an  investigation  of  the  dynamics  of  bodies  out¬ 
side  the  solar  system  such  as  the  determination  of  the 
density  distribution  of  binary  stars.  The  first  item, 
often  referred  to  as  applied  celestial  mechanics,  space 
mechanics  or  astrodynamics,  is  the  subject  of  this  re¬ 
search.  The  central  problem  of  astrodynamics  Is  intro¬ 
duced  via  the  celebrated  3-body  problem,  and  its  in- 
solvability  is  discussed.  Several  special  problems  of 
great  Interest  awaiting  solution  are  described  such  as 
the  2  point  boundary  value  problem  of  interplanetary 
missions,  stability  of  motion  near  libration  points  in 
the  Earth-Moon  system,  possibility  of  establishing 
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permanent  Earth-Moan  satellite*,  stability  o f  lunar 
satellite  motion,  utilisation  at  solar  radiation  pres¬ 
sure,  etc.  The  problem  of  brth- Venus  trajectories  la 
trsatsd  in  detail. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 

Pa. 

REVIEW  OF  APPLIED  CELESTIAL  MECHANICS 
(Abstract),  by  V.  G.  Saebehely.  [1961]  [1  J>.  (AF06R- 
3697)  (AF  49(633)914)  Unclassified 

A  systematic  review  is  presented  of  the  field  which  is 
okten  referred  to  as  space  trajectories,  space  mechan¬ 
ics,  a  aerodynamics  or  applied  celestial  mechanics. 

The  major  aim  of  this  scientific  discipline  is  to  find  the 
general  solution  of  the  problem  of  the  motion  ct  bodies 
in  a  gravitational  field.  Inasmuch  as  this  general  prob¬ 
lem  possesses  no  general  solution,  the  review  of  the 
multitude  of  special  problems  is  organized  according 
to  their  application  to  space  research  engineering.  The 
first  major  problem  group  Is  termed  orbit  and  tra¬ 
jectory  determination.  Solution  it  based  on  celstial 
mechanics  utilizing  powerful  modern  numerical  tech¬ 
niques  and  computer  technology.  The  second  major 
group  is  termed  guidance  which  la  discussed  In  its 
most  general  aspects  as  the  inverse  of  the  first  prob¬ 
lem.  A  critical  review  of  recent  significant  advances 
in  space  mechanics  emphasizes  the  necessity  of  famil¬ 
iarity  with  the  results  and  techniques  of  classical 
celestial  mechanics.  Without  this  knowledge,  an 
avalanche  of  re-inventions  and  poor  modifications  of 
well  established  results  are  presently  being  reproduced. 
The  lecture  U  concluded  with  references  to  geographical 
centers  of  technical  compliance  in  astrodynamics,  to 
the  few  important  publications  and  to  some  problems 
currently  considered  as  urgent,  significant  and  yet 
unsolved. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pm. 

RENAISSANCE  OF  CELESTIAL  MECHANICS-SPACE 
MECHANICS  (Abstract),  by  V.  &  Szebehely.  (1961] 
(l]p.  (AF08R-3696)  (AF  49(638)814)  Unclassified 

The  3  major  objectives  of  space  mechanics  are  orbit 
determination  from  observations,  trajectory  calcula¬ 
tion,  and  guidance  analysis.  The  3  major  missions  of 
space  exploration  are  earth  satellites,  lunar  research 
vehicles,  and  Interplanetary  space  probes.  The  9  ele¬ 
ments  of  the  3  x  3  matrix  defined  by  the  3  missions  and 
3  objectives  will  be  discussed  with  examples  The 
most  significant  advances,  the  present  state  of  (he  art, 
the  unsolved  problems,  future  expectations,  and  the  ctm- 
trlbutions  of  classical  celestial  mechanics,  engineering, 
and  numerical  analysis  will  be  outlined.  The  proper 
weight  assigned  to  these  fields  of  scientific  endeavor  1$ 
Mi  own  to  be  the  key  to  the  progress  in  space  mechanics, 
often  referred  to  as  astrodynamics  of  applied  celestial 
mechanics;  the  last  name  indicating  the  important  role 
played  by  this  classical  science  In  modern  space  re- 


research.  Earth -Venus  trajectories,  with  the  aid  of 
a  motion  picture,  will  be  discussed  in  some  detail. 
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General  Electric  Co.  (Space  Sciences  Lab.  ]  Philadelphia, 
Pa. 

ASTRODYNAMICS,  by  V.  G.  Szebehely.  [1982]  !4fe. 
lncl.  Ulus.  refs.  (AFOSR-4322)  (AF  49(838)814) 

Unclassified 

Also  published  In  Astronautics,  v.  7:  52-55,  Nov.  1982. 

Brief  consideration  of  the  state-of-the-art  of  astrody¬ 
namics,  lnc hiding  detailed  discussion  of  orbit  predic¬ 
tion,  determination  and  modification  is  presented.  Lit¬ 
erature  in  the  field  is  reviewed,  and  leading  periodicals, 
recently  published  books,  and  volumes  of  papers  pre¬ 
sented  at  national  and  International  meetings  are  listed. 
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General  Electric  Co.  [Space  Sciences  Lab.  ]  Philadelphia, 
Pa. 

ARE  ZERO  VELOCITY  CURVES  ORBITS?  by  V.  G. 
Szebehely.  [1962]  [2J>.  (AFOSR-J188)  (AF  49(638)- 
814)  AD  400175  Unclassified 

Also  published  In  ARS  Jour. ,  v.  33:  1938-1939.  Dec. 

ran.  - 

In  general,  zero  velocity  curves  are  not  orbits.  Re¬ 
quirements  an  the  initial  conditions  and  an  the  field  are 
given  which,  if  satisfied,  render  affirmative  answers. 
A  number  of  results  are  discussed  relating  the  zero 
v  iloclty  curves  to  orbits  and  specifically  to  periodic 
orbits.  (Contractor's  abstract,  modified) 
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General  Electric  Co.  [Space  Sciences  Lab.  ]  Philadelphia, 
Pa. 

ZERO  VELOCITY  CURVES  AND  ORBITS  IN  THE 
RESTRICTED  PROBLEM  OF  THREE  BODIES,  by  V.  G. 
Szebehely.  [1962]  [5 J>.  (AFOSR-J763)  (AF  49(638)814) 
AD  413885  Unclassified 

Also  published  In  Astronom.  Jour. ,,  v.  68:  147-151, 

iW3. - 

Relations  between  zero  velocity  curves  and  orbits  are 
investigated  for  the  restricted  problem  of  3  bodies.  A 
condition  which  the  force  function  must  satisfy  is  derived, 
giving  a  criterion  for  Identifying  certain  periodic  orbits 
with  zero  velocity  curves.  This  general  result  Is  ap¬ 
plied  to  the  limiting  case  of  the  problem  (<t  »  0),  and  to 
case  of  "small"  n,  1.  e. ,  when  terms  of  the  order  of 
are  neglected.  It  Is  shown  that,  In  the  latter  case,  per¬ 
turbations  of  the  order  of  rJ  for  the  satellite  motion 
(r  «  1)  and  of  the  order  of  r-3  for  the  planetary  case 
(r  »  1)  limit  the  applicability  of  the  general  results. 
(Contractor's  abstract) 
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General  Electric  Co..  Space  Sciences  Lab. .  Philadelphia, 
Pa. 

END  LOSSES  IN  MAGNETOHYDRODYNAMIC  CHAN¬ 
NELS  WITH  TENSOR  ELECTRICAL  CONDUCTIVITY 
AND  SEGMENTED  ELECTRODES,  by  G.  W.  Suttoo. 
Mar.  1962  [33fc>.  incl.  diagrs.  (Rept.  no.  R62SD35) 
(AFOSR-3897)  (AF  49(638)914)  AD  277257 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  34:  396-403, 
- 

End  losses  of  an  inviscld  magnetohydrodynamic  chan¬ 
nel  having  tensor  conductivity  and  segmented  elec¬ 
trodes  were  calculated  for  a  magnetohydrodynamic 
power  generator  of  this  geometry.  It  was  found  that 
the  constant-current  configuration  is  more  efficient 
than  the  constant  potential  difference  case.  The  effi¬ 
ciencies  increase  with  increasing  Hall  effect,  but  con¬ 
stant  magnitude  extensions  to  the  magnetic  field  have 
very  little  effect.  The  theoretical  efficiency  for  an 
aspect  ratio  of  10  and  <cr  =  2  is  only  74%.  (Contrac¬ 
tor's  abstract) 
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General  Electric  Co.  Space  Sciences  Lob.,  Philadelphia, 
Pa, 

THE  THEORY  OF  MAGNETOHYDRODYNAMIC  POWER 
GENERATORS,  by  G.  W.  Sutton.  Dec.  1962,  205p. 
incl.  diagrs.  tables,  refs.  (Rept.  no.  R62SD990) 
(AF06R-4635)  (AF  49(638)914)  AD  296430 

Unclassified 

The  theory  of  magnetohydrodynamic  power  generators 
is  presented.  The  topics  covered  are:  electrical  con¬ 
ductivity  in  MHD  generators,  optimum  seed  ratio,  local 
analyses  of  the  continuous  and  segmented  electrode 
geometries:  Hall  geometry,  helical  flow  geometry; 
magnetically  Induced  ionization;  polytropic  efficiencies; 
compressible  analyses  of  the  constant  velocity,  tem¬ 
perature,  Mach  number,  pressure  and  cross-sectional 
area  flows;  end  losses;  AC  generation;  cycle  efficien¬ 
cies;  and  a  summary  of  experiments.  Geometries 
other  than  linear  are  not  considered  herein;  the  most 
important  of  those  omitted  is  the  vortex  generator. 
(Contractor's  abstract) 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

EXACT  SOLUTIONS  FOR  MAGNETOHYDRODYNAMIC 
CHANNEL  FLOWS,  by  A.  Sherman.  Dec.  1962,  66p. 
incl.  diagrs.  rrfs.  (Rept.  no.  R62SD991)  (AF06R- 
4638)  (AF  49(638)914)  AD  294378  Unclassified 

Also  published  in  Engineering  Magnetohydrodynamics, 
by  5TWT  Sutton  and  A.  Sherman,  New  York,  McGraw- 
Hill,  1965,  p.  340-388. 


Simplified  MHD  Channel  Flow  problems  lor  which  exact 
solutions  can  be  found  are  discussed.  Both  steady  state 
and  transient  problems  ere  considered,  end  account  it 
taken  of  heat  flux  ae  well  as  velocity  distributions. 
Secondary  flows  are  also  discussed.  The  bulk  of  the 
solutions  are  valid  for  arbitrary  Magnetic  Reynolds 
numbers,  although  some  channel  flows  with  non-uni¬ 
form  magnetic  fields  and  small  Magnetic  Reynolds  num¬ 
bers  are  discussed.  (Co-tractor's  abstract) 
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General  Electric  Co.  Space  Sciences  lob. ,  Philadelphia, 
Pa. 

ELECTRON  CONDUCTIVITY  AT  CYCLOTRON  RESO¬ 
NANCE,  by  D.  J.  BenDanlel,  H.  Hurwitz,  Jr. ,  and 
G.  W.  Button.  [1962]  (2fc.  Incl.  diagrs.  (AF  49(638)- 
914)  Unclassified 

Publiahedlin  Phys.  Fluids,  ▼.  6:  884-885,  June  1963. 

The  integral  giving  the  component  o  an  the  electron  con¬ 
ductivity  In  the  direction  of  the  electric  vector  far  e.  m. 
ra diction  of  circular  frequency  ui  polarized  in  the  right- 
handed  sense,  propagating  along  a  uniform  magnetic 
field,  Is  evaluated,  at  finite  temperatures.  In  the  vicinity 
of  cyclotron  resonance  for  (1)  isotropic  monoenergetlc 
electrons  and  (2)  electrons  with  a  Maxwell  distribution 
of  velocities.  In  both  cases,  as  the  collision  frequency 
tends  to  zero,  the  real  part  of  the  conductivity 

approaches,  at  resonance,  the  value  a0  *  ne2Vttj/o  km, 
where  Vth  is  the  thermal  speed  of  the  electrons,  a  Is  a 
number  of  order  unity  and  the  other  symbols  have  their 
usual  meaning.  At  resonance  for  a  Maxwell  distribu¬ 
tion,  o  is  well  approximated  by  the  expression  1/a  » 
l/o0  ♦  l/odc. 
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General  Electric  Co.  Space  Sciences  Lob. ,  Philadelphia , 
Pa. 

HIGH  ALTITUDE  SHOCK  WAVE  STRUCTURE-  PART  L 
SHOCK  WAVE  STRUCTURE  WITH  ROTATIONAL  AND 
VIBRATIONAL  RELAXATION.  PART  fl.  A  SHOCK 
TUBE  STUDY  OF  THE  THERMAL  DISSOCIATION  OF 
NITROGEN,  by  S.  M.  Sc* la,  L.  Talbot,  and  B.  B. 

Cary.  Oct.  1962  [124)p.  incl.  Ulus,  diagrs.  tables, 
refs.  (Rept.  no.  R62SD32)  (AF06R-2748)  (AF  49(638)- 
931)  AD  285619  Unclassified 

A  theoretical  model  is  developed  for  the  structure  of  a 
shock  wave  in  a  diatomic  gas  including  rotational  and 
vibrational  relaxation  phenomena.  Experiments  are 
carried  out  in  a  combustion  driven  shock  ti*>e.  Experi- 
mettal  data  far  vibrational  relaxation  times  and  dissoci¬ 
ation  rates  are  obtained  for  nitrogen.  Estimates  are 
provided  for  the  distribution  of  translational  tempera¬ 
ture  through  a  normal  shock  wave  obtained  with  the 
neglect  of  relaxation  phenomena.  Realistic  values  of 
the  thickness  at  the  shock  transition  also  are  obtained. 
Coupling  between  the  internal  degrees  of  freedom  is 
investigated.  Combustion  generated  shock  is  used  for 
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■hock  structure  studies.  The  relative  efficiency  of 
nitrogen  atoms  and  molecules  Is  determined.  The  data 
indicate  that  vibrational  relaxation  and  dissociation  m ay 
be  treated  in  an  uncoupled  manner.  Results  were  com¬ 
pared  with  the  <kta  obtained  by  earlier  investigators. 


MS 

General  Electric  Co.  Space  Sciences  lab. ,  Philadelphia, 
Pa. 

SHOCK  WAVE  STRUCTURE  WITH  ROTATIONAL  AND 
VIBRATIONAL  RELAXATION,  by  S.  M.  Sea  la  and  L. 
Talbct.  [1962]  (18J).  lncl.  diagrs.  tables.  (AFOSR- 
J1042)  (AF  49(338)931)  Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
iniernat'l.  Symposium,  Paris  (Francs)  (June  1962), 

New  York,  Academic  Prer.';  Suppl.  2,  v.  1:  297-314, 
1963.  (AFOSR-5310) 

A  new  theoretical  model  (or  shock  wave  structure  in  a 
diatomic  gas  with  rotational  and  vibrational  excita¬ 
tions  was  developed,  and  numerical  Integrations  have 
been  carried  out  employing  high  speed  electronic  com¬ 
puting  equipment.  The  model  which  is  based  on  the  use 
o (  symmetric  relaxation  equations  yields  results  which 
seem  reasonable  (or  the  (ull  range  o (  retention  times 
and  Mach  lumbers  treated.  More  realistic  estimates 
are  provided  for  the  distribution  at  translation  tempera¬ 
ture  through  a  normal  shock  wave  than  would  have  been 
obtained  with  the  neglect  of  retention  phenomena. 

These  results  will  be  of  use  m  further  theoretical  stud¬ 
ies  of  the  rates  of  chemical  reactions  (e.  g. ,  thermal 
dissociation)  in  strong  shocks.  The  new  calculations 
also  give  more  realistic  values  for  the  effective  thick¬ 
ness  of  the  shock  transition,  which  should  yield  better 
criteria  for  the  determination  of  the  condition  of  Tis- 
cous  merging  at  the  nose  of  a  blunt  body  in  high  altitude 
hypersonic  flow. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

EXPERIMENTAL  PLANETARY  ENTRY  RESEARCH 
FOR  MARS  AND  VENUS  -  1M2,  by  T.  K.  Pygmire. 
Final  rept.  Oct.  1962  [164]p.  loci,  illus.  diagrs. 
tables,  refs.  (TIS  rept.  no.  R62SD64)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  un¬ 
der  AF  49(638)931  and  National  Aeronautics  and  Space 
Administration)  AD  400326  Unclassified 

The  program  for  planetary  entry  research  for  Mars  and 
Venus  was  jointly  coordinated  between  theoretical  and 
experimental  studies.  The  material  reported  is  a  final 
report  of  the  1962  experimental  studies.  The  Martian 
and  Venusian  model  atmospheres  utilized,  followed 
those  given  in  a  preliminary  engineering  estimate.  As 
ti  e  characteristics  of  these  atmospheres  are  not  known 
precisely,  probable  bound*  were  established.  These 
bounds  for  the  Martian  and  Venusian  atmospheres  as 
weil  as  the  planetary  dynamic  data  for  the  2  planets 
are  tabulated.  As  the  Venusian  atmosphere  data  was 
given  in  terms  at  temperature  and  pressure,  the 


given  in  terms  of  temperature  and  pressure,  the 
density  was  calculated  and  la  plotted  as  a  function  of 
altitude.  (Contractor's  abstract) 
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General  Electric  Co.  Space  Sciences  lab. ,  Philadelphia, 
Pa. 


SURFACE  CRACKING  CAUSED  BY  ELECTROMAG¬ 
NETIC  WAVE  ABSORPTION,  by  R.  C.  Good,  Jr. 

[1962]  [32 ]p.  lncl.  Ulus,  diagrs.  table,  refs.  (AFOBR- 
2295}  (AF  49(838)1030)  AD  273970  Unclassified 

An  Exploding  Wire  FacUity  has  been  used  to  Irradiate 
glass  disks  to  determine  any  damaging  effects.  At 
power  levels  of  10*  watts  deposited  in  the  wire,  the 
glass  surface  became  crazed.  Photomicrographs  and 
prafllimeter  measurements  at  the  surface  are  presented 
to  support  the  foUowing  conjectures  as  to  the  cause  of 
cracking:  the  energy  radiated  by  the  het  wire  is  absorbed 
by  a  thin  surface  layer  of  the  glass,  the  temperature 
rises  creating  thermal  stresses,  flaws  below  the  glass 
surface  form  stress  raisers  according  to  the  Griffith 
crack  theory,  and  the  cracks  propagate  to  the  surface. 
The  theoretical  derivation  of  the  adapted  thermoelastic 
stress  theory  predicts  the  dimensions  of  the  cracks  and 
the  power  levels  required  if  the  absorption  coefficient 

is  at  least  I03  cm-1.  (Contractor's  abstract) 
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General  Electric  Co.  Space  Sciences  lab. ,  Philadelphia, 
Pa. 

STRUCTURAL  RESPONSE  TO  INTENSE  ELECTROMAG¬ 
NETIC  RADIATION,  by  R.  C.  Good,  Jr.  Annual  tech¬ 
nical  rept.  no.  1,  Mar.  1,  1961  -  Ft*.  28.  1982,  62p. 
lncl.  Ulus,  diagrs.  tables,  refs.  (AFOSR-2483) 

(AF  49(638)1030)  AD  275042  Unclassified 

An  exploding  wire  facility  was  used  as  the  source  of 
electro- magnetic  radiation.  Power  levels  of  107  watts 
were  deposited  in  the  wire  and  the  radiation  pulse  was 
focused  on  small  specimens  of  selected  materials 
through  reflection  in  an  ellipsoidal  mirror.  For  glass 
samples,  the  surface  crazed  to  a  depth  cf  10‘3  cm. 
Photomicrographs  and  profilometer  measurements  of 
the  surface  are  presented  to  support  the  foUowing  con¬ 
jectures  ti  -o  the  cause  of  cracking:  the  energy  radi¬ 
ated  by  the  hot  wire  is  absorbed  by  a  thin  surface  layer 
of  the  glass,  the  associated  temperature  rise  generates 
thermal  stresses,  flaws  below  the  glass  surface  form 
stress  raisers  according  to  the  Griffith  crack  theory, 
and  the  cracks  subsequently  propagate  to  the  surface. 

The  theoretical  derivation  of  the  adapted  thermoelastic 
stress  theory  predicts  the  dimenslra  *  of  the  cracks  and 
the  power  levels  required  if  the  absorption  coefficient 
is  at  least  10^  cm'1,  (Contractor's  abstract) 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia 
Pa. 

DESTRUCTIVE  EFFECTS  OF  PLASMAS  GENERATED 
BY  EXPLODING  WIRES,  by  R.  C.  Good,  Jr.  [1962] 
J6J).  incl.  Ulus,  diagrs.  tela.  (AF06R-J1238)  (AF  49- 
(638)1030)  AD  424367  Unclassified 

Presented  at  8evei-eenti  annual  meeting  of  the  Amcr. 
Rocket  Soc. ,  Los  Aiigele.i,  Calif.,  Nov.  13-18,  1962. 

Also  published  in  AIAA  J  jur. ,  v.  1:  1397-1402,  June 

i9«i - 

A  nominal  lG-k]  caiacitir  bank  is  discharged  through  a 
2-mil  tungsten  mitt  in  ;.n  evacuated  chamber..  The  wire 
material  is  hes  ied  to  about  10, 000'  K  tn  the  first  micro¬ 
second.  A  plasma  lorms  with  an  Ion  pair  density  of 
about  10”  lons/cm3.  Nearby  glass  waUs  on  the  cham¬ 
ber  are  heated  to  a  condition  in  which  microcracks 
form  on  the  front  surface.  Electromagnetic  waves 
from  the  plasma  were  focused  by  an  ellipsoidal  mirror 
on  a  glass  surface ,  and  craze-cracks  were  observed. 
Photomicrographs  of  U.-j  surlaces  show  that  the  number 
of  cracks  Increases  as  the  energy  stored  in  the  capaci¬ 
tors  Is  increased  from  400  to  3000  joules.  Four  main 
processed  are  postulated  for  energy  transfer  to  the 
glass  surface:  (1)  the  hot  plasma  radiate  electromag¬ 
netic  waves;  (2)  shock  wrves  form,  the  strength  and 
propagation  characteristics  at  which  depend  upon  the 
surrounding  media;  \3)  the  hot  plasma  expands  to  con¬ 
tact  the  glass  surface;  (4)  wire  particles  impact  on  the 
surface,  creating  crater-like  pock  marks.  These 
processes  have  been  separated,  and  the  effects  are 
reported. 
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Geneiil  Electric  Co.  [Space  Sciences  Lab.  j  Philadelphia, 
Ps.. 

EFFECTS  OF  ELECTROMAGNETIC  WAVES  RADI¬ 
ATED  BY  AN  EXPLODING  WIRE  (Abstract),  by  R.  C. 
Good,  Jr.  [1962]  [lj>.  [AF  49(638)1030] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7- 
501,  Aug.  27,  1982. 

A  10-kj  capacitor  bank  is  discharged  through  a  2-mil 
tungsten  wire  in  an  evacuated  ellipsoidal  chamber.  The 
short  wire  passes  through  ooe  focal  point  and  a  glass 
specimen  is  placed  at  the  second  focal  pom!  for  irradi¬ 
ation.  Surface  crazing  occurs  when  a  10-usec  pulse  of 
oscillatory  current  discharges  more  Uun  400  J.  Photo¬ 
micrographs  of  the  sample  surface  shoe  that  the  num¬ 
ber  of  craze  lines  increases  as  the  stored  energy  in¬ 
creases.  Measured  crack  depths  corroborate  the  ex¬ 
planation  proposed:  Short  electromagnetic  waves  are 
absorbed  by  the  glass,  planar  stresses  build  up  from 
local  heating  of  the  surface,  and  cracks  form  at  inter¬ 


nal  flaws.  Griffith’s  theory  of  cracking  is  adapted  to  our 
case  by  noting  that  tensile  stresses  occur  at  the  ends  of 
a  narrow  *ault  In  a  compressive  stress  field.  For  the 
results  to  be  self-consistent,  the  overall  coefficient  of 
absorption  must  be  at  least  1000  cm-*. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa, 

THE  ATTACK  BY  CESIUM  VAPOR  ON  IMPURE  ALUMI¬ 
NUM  BODIES  AT  TEMPERATURES  UP  TO  1500°C,  by 
E.  Felngold.  [1962]  [6Jp.  Incl.  Ulus.  diagrs.  tables, 
refs.  (Bound  with  Its  Final  rept  July  1,  1961  -  July  31, 
1962;  AD  28.4958)  (AF  49(638)1092)  Unclassified 

The  purpose  of  this  study  was  to  systematically  investi¬ 
gate  uie  phenomena  of  attack  by  Cs  vapor  on  alumina. 

It  was  determined  that:  (a)  High  density,  high  purity 
alumina  bodies  are  compatible  with  cesium  vapor  for 
long  periods  at  1500'C;  (b)  Silica  concentrations  on  tbe 
order  of  0. 1  m/a  or  less  do  not  appreciably  alter  the 
compatibility  uf  alumina  with  cesium  vapor;  (c)  Silica 
concentrations  greater  than  1  w/o  are  deleterious  and 
render  alumina  bodies  susceptable  to  Cs  vapor  attack 
at  1050“  C;  (d)  The  reaction  product  resulting  when  Cs 
vapor  attacks  alumina  bodies  containing  silica  Is 
CsAlSiO^;  (e)  the  presence  of  MgO  and  CaO  in  concen¬ 
trations  at  1  w/o  or  less  do  not  alter  the  compatibility 
of  alumina  bodies  with  Cs  vapor;  and  (f)  The  reac’ior. 
product  when  Cs  vapor  reacts  with  fu»ed  silica  is  a 
CSjO-SiO^  glass.  A  reactor  vessel  suitable  for  carry¬ 
ing  out  alkali  metal  attack  studies  was  designed  and  is 
described.  (Contractor’s  abstract) 
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General  Electric  Co.  Space  Sciences  lab. ,  Philadelphia, 
Pa. 

CROSSED  FIELD  MUD  "UMP  EXPERIMENTS,  by  T. 
Nayden,  V, .  Westei.Jorp  and  H.  Hurwttz,  Jr  [1682] 
[12jp.  incl.  iU.-s.  diagrs.  table.  (Bound  with  Its  Final 
rept.  July  1,  H61  -  July  31,  1962;  AT)  2BT938T- 
(AF  49(638)1092)  Unclassified 

The  success  achlev  A  In  making  operable  the  crossed 
field  electrical  discharge  pump  illustrates  that  it  is  a 
workable  concept  a  id  that  sonic  and  supersonic  gas 
velocities  can  be  readily  produced  if  adequate  over-all 
system  condu  tivity  is  available.  At  fixed  magnetic 
field  and  svatein  geometry,  gas  velocity  Is  determined 
solely  by  the  current  passing  between  the  electrodes. 

It  would  seem  that  almost  any  gas,  Including  air,  could 
be  pumped  in  this  manner  If  it  has  the  proper  electri¬ 
cal  characteristics  or  If  it  can  be  properly  seeded. 
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Genera!  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa, 

INVESTIGATION  OF  ELECTRICAL  CONDUCTION  IN 
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GASES  WITH  ELEVATED  ELECTRON  TEMPERA¬ 
TURES,  by  G.  W,  Sutton.  Ftnr  1  r spt.  July  I,  1061  - 
July  31,  IMS  [144  J),  incl.  lUu*.  dixgr*.  ttblce, 
ref*.  (AF  49(638)1092)  AD  234434  Unclassified 

This  Is  a  collection  at  7  paper*  concerning  temperature 
and  magnetic  effect*  on  electrical  conductance  In  gases. 
Hi*  titles  are:  Stock  Tube  Sadies  of  Non- Equilibrium 
Ionisation  in  a  Magnetic  Field;  The  MHD  Continuous 
Flow  Experiment;  The  Attack  by  Cesium  Vapor  on  Im¬ 
pure  Aluminum  Bodies  at  Temperature*  *c  to  150CTC: 
Spectroscopic  Studies  on  Noa-Therma’  Ionisation; 
Theoretical  Interpretation  of  Barium  Diode  Experi¬ 
ments;  Theor*  of  a  Plasma  in  a  Strong  Magnetic  Field; 
and  Crossed  Field  MHD. 


m 

General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

THE  MHD  CONTINUOUS  FLOW  EXPERIMENT,  by  F. 
Sfaair.  [1M2J  [tSb-  lncl.  illus.  dlagrs.  (Bound  with 
its  Final  rept.  July  1,  1961  -  July  31.  1932;  AD  284958) 
(SF  49(438)1092)  Unclassified 

Ibe  object  of  this  research  program  Is  to  Investigate 
various  techniques  oy  which  the  electrical  conductivity 
of  a  plasma  may  be  greatly  enhanced  la  the  temperature 
range  1200°  -  1700°  C,  A  continuous  flu?  system, 
(similar  to  one  which  will  be  used  for  ground,  space, 
and  submarine  applications),  is  being  developed  in  or¬ 
der  to  study  the  creation  and  effect  of  nan-equllibrlum 
conditions  of  the  electrons  in  a  plasma.  The  system  has 
been  designed  in  order  that  many  carious  measure¬ 
ments  of  the  plasma  properties  may  be  obtained.  Along 
with  the  basic  reaoarcu  into  MHD  power  generation, 
the  overall  performance  and  operating  character istics 
of  each  unit  is  being  determined  as  tt  is  integrated  into 
the  MHD  cycle;  finally  the  cyme  will  be  closed  by  means 
of  a  cooler  and  compressor.  (Contractor'*  abstract) 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
P*. 

SHOCK  TUBE  STUDIES  OF  NON-EOUIUBSOUM  IONI¬ 
ZATION  IN  A  MAGNETIC  FIELD,  by  B.  Zander  er, 

[19621  [l$b-  loci,  illus.  dlagrs.  (beerct  a-tlh  its 
Final  rept.  July  1,  1981  -  July  SI.'TSaEPCJTSRftM) 

(AF  49(636)1092)  VarissififcO 

In  designing  the  shock  tube,  tt  was  desired  ‘.a  proxi¬ 
mate  as  closely  as  possible  a  siaidy  state  MKD  genera¬ 
tor.  Therefore,  the  following  variable*  were  flaw! 
arbitrarily;  driven  gas  -  argon  pins  i*  caste -a,  tem¬ 
perature  behind  the  shock  -  2500  K,  nr  .-tsu.  ?  -  1  atmos¬ 
phere.  To  obtain  a  non-equiUbrlom  i(  _;caUon  effect  it 
was  calculated  that  a  field  cf  30, 000  gauss  was  need-J. 
la  addition  the  electrode  configuration  should  *pp  <od- 
muts  an  actual  generator  and  the  gas  slug  length  should 
be  several  times  longer  than  the  length  at  the  'Muriel. 
The  above  experiment  la  assembled  from  a  sorter  of 
pieces  cf  apparatus,  each  of  which  has  to  be 


constructed  and  tested  Individually.  These  items  are: 
the  shock  tube  and  Its  vacuum  system;  Instrumentation 
to  determine  the  gas  dynamic  behavior  of  the  shock 
tube;  the  magnetic  field  coll;  the  electrode  assembly; 
and  the  diagnostics  for  the  nonequilibrium  Ionization. 
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General  Electric  Co.  Space  Sciences  Lab. ,  Philadelphia, 
Pa. 

SPECTROSCOPIC  STUDIES  ON  NON-THERMAL  IONI¬ 
ZATION,  by  M.  Llotvsky.  [1962]  [8J>.  Incl.  dlagrs. 
tables.  (Bound  with  Its  Final  rept.  July  1,  1961-  July 
31,  lMZfXE  2H9SSj"(AF  49(838)1092) 

Unclassified 

The  barium  atom-ioa  system  was  used  to  Investigate  the 
effects  of  an  electric  field  on  the  ionlzvtioo  pi  oc esses. 
The  experiment  consists  of  measuring  the  effects  of  an 
electric  field,  imposes  on  a  static  barium  vapor  at  known 
pressure  and  temperature,  on  the  concentration  of  Ba+. 

It  was  demonstrated  that  an  electric  field  can  cause  no.- 
thermal  Ionization  of  barium  vapor. 
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General  Electric  Co.  Space  Sciences  Irjt. ,  Philadelphia, 
Pa. 

THEORETICAL  INTERPRETATION  OF  BARIUM  DIODE 
EXPERIMENTS,  by  A.  Sherman.  [1362]  [2i>-  (Bound 
with  its  Final  rejA.  July  *,  1961  -  July  31,  1M2; 

Ab  2*4958)  (AF  49(638)1092)  Unclassified 

In  order  to  derive  the  greatest  benefit  from  the  research 
described  In  previous  experiments  (see  Item  998,  Item 
995,  item  592  and  item  997)  some  preliminary  attempts 
were  made  to  reduce  the  first  data  obtained. 
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General  Electric  Co.  Spa^e  Sciences  Lab. ,  Philadelphia, 
Pa. 

THEORY  OF  A  PLASMA  IN  A  STRONG  MAGNETIC 
FIELD,  by  J.  Smith.  [1M2]  [23  Incl.  diagr.  rets. 
(Bound  with  its  Final  rept.  July  1,  1961  -  July  31,  1M2; 
AD  244958)  (AF  49(638)1092)  Unclassified 

Inherent  to  the  extension  of  the  Boltzmann  equation  into 
the  area  of  the  ionized  gas  la  the  splitting  of  the  rsnge 
of  Interaction  Into  2  parts;  so  that,  beyond  a  certain 
length  the  interaction  Is  described  in  terms  of  an  en¬ 
semble  averaged  electric  field  and  within  this  length 
the  Interaction  is  described  as  a  binary  collision.  The 
length  over  which  one  nn  consider  the  Interaction  to 
be  purely  binary  is  some  distance  lass  than  the  average 
lnt*rpa.ticle  distance  and  the  length  beyond  which  one 
can  speak  of  the  Interaction  as  an  ensemble  average 
must  be  such  that  the  interaction  is  between  many  bod¬ 
ies.  Thus,  there  Is  an  ili-definsd  region,  in  which 
3,4, .. .  bodied  interactions  are  predominate.  There¬ 
fore,  the  general  assumption  is  to  approximate  this 
Ill-defined  region  by  extending  the  binary  region  some 
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distance  Into  the  region  and  do  likewise  with  the  en¬ 
semble  averaged  region  by  assuming  that  an  appropriate 
division  occurs  at  the  Debye  length.  U  is  further  shown, 
necessary  to  the  Boltzmann  representation,  that  with!' 
the  binary  range,  the  external  forces  are  negligible  m 
comparison  to  the  interparticle  force.  S  is  the  purpose 
of  this  report  to  investigate  this  latter  condition.  It  is 
concluded  that,  at  least  for  the  situation  in  which  the 
distribution  functions  have  cylindrical  symmetry  about 
the  direction  of  the  magnetic  field,  the  apparent  di¬ 
vergence  at  targe  impact  parameters  no  longer  exists, 
and  therefore  that  a  magnetic  field  cut-off  has  in  some 
way  been  introduced. 
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General  Electric  Co.  [Space  Sciences  Lob.  ]  Philadelphia, 
Pa. 

ELECTRON  EXCITATION  APPLIED  TO  THE  EXPERI¬ 
MENTAL  INVESTIGATION  OF  RAREFIED  GAS  FLOWS, 
bv  E  P.  Muntz  and  D.  J.  Marsden.  [1962]  [32 Jp.  incl. 
iltus.  diagrs.  tables,  refs.  (AFO6R-J1048)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)1152  and  Defence  Research  Board  of  Canada) 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Intecnat'l.  Symposium,  Paris  (France)  (June  1962), 

New  York,  Academic  Press,  Suppl.  2,  v.  f.  495-526, 
1963.  /AFO6R-5310) 

When  high  energy  electrons  pass  through  a  gas,  ine¬ 
lastic  collisions  between  the  electrons  and  the  gas  atoms 
result  in  a  characteristic  emission  spectrum.  The  in¬ 
tensity  and  spectral  details  of  the  emission  are  related 
to  the  nature,  density,  and  temperature  of  the  gas,  as 
well  as  to  the  energy  and  number  density  of  the  elec¬ 
trons.  As  a  consequence  of  this,  the  electrolumines¬ 
cence  produced  by  a  known  and  controlled  stream  of 
electrons  may  be  used  to  determine  some  otherwise 
difficult  to  measure  properties  of  rarefied  gas  flows. 
These  include;  the  number  density  of  a  particular 
species,  and  for  some  gases  the  vlbratiooU  and  rota¬ 
tional  temperatures  of  the  molecules  In  the  flow.  (Con¬ 
tractor's  abstract) 
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General  Electric  Co.  Space  Sciences  -ab. ,  Philadelphia, 
Pa. 

SYMPOSIUM  ON  DYNAMICS  OF  MANNED  LIFTING 
PLANETARY  ENTRY,  RRadeiphia,  Pa. ,  Oct.  1962, 
ed.  by  S.  M.  Scala,  A.  C.  Harrison,  and  M.  Regers. 
New  York,  Wiley  and  Sons,  1963,  9&0p.  loci.  Ulus, 
diagrs.  table,  refs.  [AF  49(636)1157]  Unclassified 

This  symposium  considered  6  inter-related  topics  on 
the  dynamics  of  manned  lilting  planetary  entry.  The 
first  session  dealt  with  planetary  atmosphere  models 
which  are  needed  to  predict  the  nature  of  the  enviroo- 
roeni  to  be  encountered  by  a  space  vehicle.  The  sub¬ 
ject  of  the  second  session  was  aerodynamic  plasma 
which  is  formed  by  shock-wave  heating  of  the  gas;  it  is 
the  dcterralmtion  of  the  conditions  produced  by  the  at¬ 


mosphere  interaction  with  the  space  craft.  The  third 
session  dealt  with  energy  management;  the  determina¬ 
tion  of  an  optimum  family  of  trajectories  which  will 
minimize  the  time- Integra  ted  aerodynamic  and  radia¬ 
tive  heating,  along  with  thermal  shield  requirements. 

In  the  fourth  session,  a  aeries  of  papers  were  presented 
dealing  with  the  full  spectrum  of  serothermoelsstic  af¬ 
fects  arising  from  weak  to  strong  thermal  coupling.  In 
the  fifth  session,  papers  were  presented  on  a  wide  range 
at  configurations  which  can  be  used  for  the  terminal 
phase  at  re-entry.  The  final  session  on  hyper-velocity 
flows  dealt  with  the  more  rarefied  aspects  at  hyperve- 
loclty  phenomena,  including  molecular  Interactions  be¬ 
tween  gases  and  solids  and  effects  of  surface  on  thermal 
accommodation. 
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General  Motors  Corp.  Allison  Div. ,  Indianapolis,  Ind. 

THERMAL  IONIZATION  AND  RESBTIVTTY  OF  COPPER 
GAS  PLASMA,  by  G.  M.  Palmer.  May  1961  [16fc.  tncl. 
diagrs.  (Engineering  Dept.  rept.  no.  2187)  (AFOBR- 
1280)  (AF  49(638)864)  Unclassified 

During  a  study  on  the  energy  efficiency  of  exploding  cop¬ 
per  wires  for  use  in  rail  accelerators,  a  need  arose  for 
the  resistivity  of  copper  gas  plasma  as  function  of 
temperature  and  pressure.  This  study  was  instigated  to 
determine  a  functional  variation  of  the  reslsLrlty.  A 
necessary  step  along  the  way  is  the  determination  cf  the 
ionization  level  as  s  function  of  temperature  and  pres¬ 
sure  and  is  therefore  included  as  a  separate  result. 
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General  Motors  Corp.  Allison  Div. ,  Indianapolis,  Ind. 

PLASMA- ELECTRODE  PHENOMENA  OF  THE  RAIL 
TYPE  OF  ACCELERATOR,  by  D.  L.  Clingman  and 
T.  L.  Roeebrock.  [1962]  [2)p.  mcl.  illus.  diagrs. 
(AFOSR-1964)  (AF  49(638)864)  Unclassified 

Also  published  In  ARS  Jour. ,  v.  32;  1613-1614,  Oct. 

Tsw:  - 

The  acceleration  process  in  a  rail-type  electromagnetic 
accelerator  is  investigated.  The  results  indicate  a 
discharge  mechanism  composed  of  multiple  current- 
conducting  paths  in  parallel  with  the  main  arc  discharge. 
The  arc,  when  operated  in  the  Ampertan  mode,  moves 
with  a  velocity  several  order r  of  magnitude  lower  than 
the  bulk  of  the  plasma. 


1004 

General  Precision,  Inc.  Libra  scope  Div. ,  Glendale, 

Calif. 

A  THEORY  AND  SIMULATION  OF  RHYTHMIC  BEHAV¬ 
IOR  DUE  TO  RECIPROCAL  INHIBITION  IN  SMALL 
NERVE  NETS,  by  R.  F.  Reiss.  [1962]  [24 fe.  ind. 
diagrs.  rtfs.  (AFOSR-2955)  (AF  49(636)1021) 

Unclassified 
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Also  pri>U»fred  in  Proc.  IMS  Spring  Joint  Computer 
SSHTTSinFiinciMo.  Calif.  {May  1-3,  1962),  Palo 
Alto,  National  Press,  v.  21:  171-194,  1992. 

Ob  tiie  basis  of  a  specific  conceptual  model  of  signal 
processing  in  near  out.  together  with  some  fragmentary 
arguments  and  evidence  in  physiological  literature, 
an  elementary  theory  of  a  multivibrator  effect  produci¬ 
ble  by  reciprocally  inhibiting  neurons  is  developed. 

The  results  of  exploratory  simulation  experiments  are 
described,  and  speculations  on  the  possible  role  of  the 
multivibrator  effect  in  semiautomatic  muscle  control 
systems  are  presented.  (Contractor's  abstract) 
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General  Precision,  Inc.  Libra  scope  Div. ,  Glendale, 

Calif. 

AN  ABSTRACT  MACHINE  BASED  ON  CLASSICAL 
ASSOCIATION  PSYCHOLOGY,  by  R.  (F.  ]  Reiss.  [1962} 
[18jp.  inch  diagrs  refs.  (AFOSR-2557)  (AF  49(638)- 
1039)  Unclassified 

Also  published  in  Proc.  1962  Spring  Joint  Computer 
Conf. .  San  Francisco,  Calif.  (May  1-3,  1962), 

Palo  Alto,  National  Press,  v.  21:  53-70,  1962. 

For  abstract  see  item  no.  1006,  Vol.  VI. 
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General  Precision,  Inc.  Libra  scope  Div. ,  Glendale, 

Calif. 

\N  ABSTRACT  MACHINE  BASED  ON  CLASSICAL 
ASSOCIATION  PSYCHOLOGY,  by  R.  [F.  ]  Reiss. 

[1962]  [18fc.  incl.  diagrs.  refs.  (AF06R-2618) 

(AF  49(638)1039)  Unclassified 

Also  published  in  Proc.  1962  Spring  Joint  Computer 
Conf. ,  San  Francisco,  Calif.  (May  1-3,  1M2),  Palo 
Aiio-  National  Press,  v..  21:  53-70,  1962. 

»:  e  theories  -4  classical  association  psychology  (-1750- 
1900)  attempted  w  explain  human  thought  processes  In 
terms  of  certain  mechanistic  farces  operating  on  dis¬ 
crete  entities  called  sensavlnos,  images,  and  ideas. 
Although  these  theories  have  become  utdashionable  since 
the  turn  of  the  century,  doe  to  their  ambiguity  and  the 
difficulty  of  experimental  verification,  and  whereas 
they  may  never  prove  adequate  for  human  psychology, 
it  is  possible  that  they  may  provide  a  fruitful  basts 
for  some  types  of  artificial  Intelligence.  One  method 
of  exploring  ramification  of  the  classical  theories  is 
the  formulation  of  an  abstract  machine  which  consti¬ 
tutes  an  interpretation  of  the  theories  and  whose  be¬ 
havior  can  be  examined  in  any  desired  detail.  In  this 
paper  such  a  machine  in  partially  constructed,  and 
some  of  its  behavioral  features  and  problems  are  dis¬ 
cussed.  (Contractor's  abstract) 
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Genoa  U.  Neurosurgical  Clinic  (Italy). 

[INDUCTION  OF  DEEP  SLEEP  IN  CATS  BY  MEANS  OF 
ELECTRICAL  STIMULATION  OF  THE  RETICULAR 
FORMATION  OF  THE  BRAIN-STEM]  Induzlone  del 
sanno  profoodo  nel  gatto  medlante  stimolzlone  elettrlca 
della  sostanza  retlcolare  del  tronco  encefalico,  by  E. 
Favale,  A.  Gtusssni,  and  G.  F.  Rossi.  [1981]  [2  J>. 
incl.  refs.  (AF06R-745)  (AF  61(052)461)  AD  258871 

Unclassified 

Also  published  in  Boll.  Soc.  Hal.  Biol.  Sper. ,  v.  37: 


The  results  obtained  were  the  following:  (1)  stimulation 
of  the  reticular  formation  capable  of  arousing  the  ani¬ 
mal  from  a  light  sleep  became  Ineffective  during  medi¬ 
um  sleep;  (2)  the  same  reticular  stimulation  during  the 
awakening  stage  of  a  medium  sleep  (when  the  EEG  and 
EMG  activity  patterns  suggested  a  transition  towards 
deep  sleep)  evoked  the  appearance  of  typical  EEG  and 
EMG  patterns  of  deep  sleep;  (3)  the  marked  rise  of  the 
arow sai  threshold  to  sensory  auditory  stimuli  showed 
that  a  real  deep  sleep  was  Induced  by  reticular  stimula¬ 
tion;  (4)  the  induced  deep  sleep  was  of  similar  duration 
to  the  natural  deep  sleep  (15-20  min);  and  (5)  the  induc¬ 
tion  of  deep  sleep  was  produced  by  the  stimulation  of  the 
reticular  structure  of  the  mesencephalation,  the  pons 
and  the  medulla  oblagata. 
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Genoa  U.  [Neurosurgical  Clinic]  (Italy). 

BLOOD  PRESSURE  DURING  NATURAL  SLEEP  AND 
DURING  SLEEP  INDUCED  BY  ELECTRICAL  STIMULA¬ 
TION  OF  THE  BRAIN  STEM  RETICULAR  FORMATION, 
by  O.  Candla,  E.  Favale  and  others.  [1982]  [18t-  incl. 
lllus.  refs..  (AFOSR-417C)  (AF  61(052)461) 

Unclassified 

Also  published  in  Arch.  Hal.  Biol. ,  v.  100:  216-233, 

Har.l962. - " 

Arterial  blood  pressure  was  recorded  lr.  intact,  un- 
anesthetlzed,  free  moving  cats  through  a  cannula  per¬ 
manently  inserted  into  the  carotid  or  femoral  artery. 

The  cats  were  also  carrying  implanted  electrodes  for 
EEG  and  EMC  recording  and  for  electrical  stimulation 
of  peripheral  and  central  nervous  structures.  Blood 
pressure  changes  during  sleep  were  analyzed  and  com¬ 
pared  with  those  occurring  in  the  electrocortlcal 
rhythms  and  in  the  electrical  activity  of  the  posterior 
cervical  muscles.  A  constant  and  marked  blood  pres¬ 
sure  fall  is  observed  during  deep  sleep,  when  the  EEG 
rhythms  are  desynchronized  and  the  EMG  becomes  com¬ 
pletely  flat.  The  threshold  of  arousing  stimuli  is  re¬ 
lated  to  the  level  of  the  blood  pressure,  reaching  its 
highest  values  in  coincidence  with  the  lowest  pressure 
levels  and  vlceveraa.  The  behavior  of  the  blood  pres¬ 
sure  {hiring  deep  sleep  episodes  Induced  by  electrical 
stimulation  of  the  brain  stem  reticular  formation  ts 
similar  to  the  one  observed  during  the  natural  episodes 
of  deep  sleep.  The  conclusion  is  reached  that  the  study 
of  the  blood  pressure  provide*  important  Information 
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on  the  depth  of  sleep.  Electrocortlcal  rhythms,  elec¬ 
trical  activity  of  the  posterior  cervical  muscles  and 
blood  pressut  e  should  be  recorded  simultaneously  in 
order  to  obtain  a  correct  and  reliable  evaluation  of  the 
deepness  of  sleep.  On  the  basis  of  the  present  and  of 
previous  results,  sleep  is  subdivided  into  2  fundamental 
phases:  (1)  light  sleep,  characterized  by  EEG  syn¬ 
chronization,  moderate  muscular  tonus  and  basal  blood 
pressure  level  and  (3)  deep  sleep  which  is  characterized 
by  EEG  desynchronization,  complete  muscular  relaxa¬ 
tion  and  marked  decrease  of  the  blood  pressure. 
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Genoa  U.  [Neurosurgical  Clinic]  (Italy). 

ELECTROPHY8IOLOGICAL  STUDY  OF  THE  NEURAL 
MECHANISMS  OF  SLEEP,  by  G.  F.  Rossi.  Final  rept. 
Oct.  1960  -  Sept.  1962.  Oct.  1962,  lOp.  incl.  refs. 
(AFOSR-4189)  (AF  61(052)461)  AD  292999 

Unclassified 

The  aim  of  the  research  was  to  study  with  electrophysio- 
iogtcal  techniques  the  neural  mechanisms  underlying 
sleep.  The  findings  obtained  were  summarized:  (1)  2 
phases  of  stages  of  sleep  having  very  well  distinguished 
electrocortlcal  and  somato- visceral  characteristics 
can  be  recognized  in  the  cat;  (2)  the  desynchronized 
activity  present  during  the  second  phase  of  sleep,  or 
deep  sleep,  seems  to  result  from  a  depression  of  the 
subcortical  EEG  synchronizing  systems  produced  by 
the  action  of  an  inhibitory  mechanism;  (3)  adequate 
electrical  excitation  of  the  brain  stem  reticular  forma¬ 
tion  is  followed  by  the  appearance  of  deep  sleep;  (4) 
a  transverse  unilateral  hemisection  of  the  brain  stem 
at  pontine  level  prevents  the  appearance  of  the  electro- 
cortical  rhythms  of  deep  sleep  on  the  ipsilateral  cere¬ 
bral  hemisphere;  and  (5)  the  same  transection  decreases 
or  even  suppresses  deep  sleep  itself.  Findings  lead  to 
the  following  conclusions:  (1)  the  second  phase  of  sleep, 
or  deep  sleep,  has  an  active  origin,  being  produced 
by  an  Inhibitory  or  sleep-inducing  influence;  and  (2) 
the  inhibitory  or  sleep-inducing  influence  responsible 
for  deep  sleep  takes  origin  from  the  caudal  brain  stem, 
probably  from  structures  of  the  rostral  hail  of  the  pons. 
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Gena  U.  Neurosurgical  Clinic  (Italy). 

[STUDY  OF  THE  MECHANISMS  OF  SLEEP  IN  CATS. 
EFFECT  OF  UNILATERAL  LESIONS  OF  THE  BRAIN¬ 
STEM  ON  EEG]  Studio  del  meccanisml  del  8 anno  nel 
gatto.  Effetti  elettroencefalagratici  dl  lesion!  unila¬ 
teral!  del  tronco  dell'  encefalo,  by  K.  Minobe,  O. 
Candia,  and  G.  F.  Rossi.  [1962]  [3]p.  (AF06R-J196) 
(Sponsored  jolutly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  61(052)461,  Consiglio  Nazionale  delle 
Richerche,  and  Rockefeller  Foundation) 

Unclassified 

Also  pabUshecHn  Boll.  Soc.  Ital.  Biol.  Sper. ,  v.  38: 

Interpretation  of  EEG  asymmetries  occurring  at  the  on¬ 
set  of  sleep,  observed  during  deep  sleep,  seemed  to 


lead  to  the  following  conclusions:  (1)  conformation  of 
the  hypothesis  of  the  origin  of  EEG  activity  character¬ 
istic  of  deep  sleep  and  therefore  the  existence  at  an  ac¬ 
tive  sleep  n.  eehanismjand  (2)  that  the  ascendant  im¬ 
pulses  reiponslble  for  EEG  patterns  originated  from 
a  narrow  zone  of  the  brainstem  situated  between  the 
rostral  and  middle  part  of  the  brainstem. 
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Genoa  U.  Neurosurgical  Clinic  (Italy). 

[PERSISTENT  INSOMNIA  DUE  TO  EXPERIMENTAL 
SURGICAL  LESIONS  OF  THE  PONS]  Persistente  in- 
sonnia  da  leslotu  ehirugiche  sperm, entail  del  ponte,  by 
O.  Candia,  K.  Minobe,  and  G.  F.  Rossi.  [1962]  [3)p. 
(AF06R-J197)  (Sponsored  Jointly  by  Atr  Force  Office 
of  Scientific  Research  under  AF  61(052)461,  Consiglio 
Nizionale  delle  Richerche,  and  Rocbfeller  Foundation) 

Unclassified 

Also  published  in  Boll.  Soc.  Ital.  Biol.  Sper. ,  v.  38: 

1139-11417  1962. 

Experiments  made  with  cats  to  study  EEG  variations 
due  x>  unilateral  lesions  at  the  brainstem  show  that 
lesions  situated  on  the  anterior  of  the  rostral  pons  in¬ 
crease  the  amount  of  sleep  and  those  situated  in  the 
posterior  level  decrease  the  amount  of  sleep.  Variation 
in  Ugh:  sleep  may  increase  cx  decrease,  and  deep  sleep 
decreases  or  is  at  least  suppressed.  The  hypnogenetic 
influence  responsible  for  that  phase  of  deep  sleep  origi¬ 
nated  from  the  rostral  half  of  the  pons  or  a  point  situ¬ 
ated  directly  posteriorly  at  the  same  level. 
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Genoa  U.  Neurosurgical  Clinic  (Italy). 

[VARIATIONS  OF  THE  ELECTROENCEPHALOGRAM, 
THE  ELECTROMYOGRAM  AND  THE  ARTERIAL  BLOOD 
PRESSURE  DURING  SLEEP  IN  THF.  RABBIT]  Compor- 
tamento  dell'  elettroencefalogTamma,  dell'  elettromlo- 
gramma  e  della  presslone  arterlosa  durante  11  sonno 
nel  ConlgUo,  by  F.  Bonamini,  V.  De  Carolis  and 
ethers.  [1962]  [2fc.  (AF06R-J262)  (AF  61(052)461) 

Unclassified 

Also  pubUshed  in  Boll.  Soc.  Kal.  Biol.  Sper. ,  v.  38 


From  the  results  obtained  during  these  experiments  it 
can  be  inferred  that  the  most  reliable  indication  of  the 
depth  of  sleep  in  the  rabbit  is  presented  by  the  syn¬ 
chronization  of  EEG  fluctuations.  Unlike  the  dog  and 
cat  it  is  Impossible  to  distinguish  the  2  stages  of  sleep 
in  the  rabbit.  The  rabbit's  behavior  (relative  uniformity 
of  the  arousal  threshold,  no  occurrence  at  complete  mus¬ 
cular  relaxation  and  marked  decrease  of  blood  pressure 
at  the  same  time  as  an  increase  of  arousal  threshold)  led 
one  to  believe  that  the  depth  of  sleep  In  the  rabbit  is 
never  that  attained  ir.  the  cat  and  dog. 
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Gaol  U.  Neurosurgical  Clinic  (Italy).  Genoa  U.  Neuroeurgical  Clinic  (Italy). 


[LIGHT  AND  DEEP  SLEEP  IN  DOGS  (STUDY  OF  THE 
ELECTROENCEPHALOGRAM,  ELECTROMYOGRAM 
AND  BLOOD  PRESSURE]  Sonno  superficial  e  soano 
prof  onto  a«l  cane.  (Studio  clettroencafalografl:  o,  elet- 
tromicgrxflco  •  presaorio),  by  F.  Bona  mini,  V. 

Da  CarolU  and  other*.  [1962]  (Sfe.  (AF06R-J253) 

(AF  01(052)4*1)  Unclassified 

Also  published  In  Boll.  Soc.  Kal.  Biol.  Sper. ,  v.  38: 

Tw-iswrw. 

Studies  os  cats  shoved  that  physiological  sleep  pre¬ 
sented  2  major  forma:  light  sleep  and  deep  sleep,  each 
having  characteristic  EEG  patterns.  Experiments  were 
also  carried  oat  with  dogs.  Results  allowed  that  2  stages 
in  the  depth  of  sleep  have  characteristic  EEG,  EMG, 
and  blood  pressure  similar  to  that  encountered  In  cats 
which  could  be  inferred  that  the  explanation  of  the 
mechanism  of  cats  sleep  could  also  be  applied  to  the 
dog. 


1014 

Genoa  V  .  Neurosurgical  Clinic  (Italy). 

[ELECTRC'PHYBJOLOGICAL  RESEARCH  ON  SLEEP 
IN  THE  DOG  AND  RABBIT]  Richerche  elettroflelologlche 
aul  sonno  del  tana  e  del  canlglo,  by  F.  Banaralnl,  V. 

De  Car  oils  and  others.  (1962]  [20  j>.  Incl.  Ulus,  diagrs. 
refs.  (AFOGR-J70S)  (AF  81(052)4*1)  AD  6128TO 

Unclassified 

Also  published  In  Rlv.  Neurabiol. ,  V.  8:  394-413,  Oct.- 

BecTtWj; - 

The  sleep  of  Hie  normal  dag  and  rabbit  has  been  studied. 
The  electrical  neocorUcal  rhythms,  the  electrical  activ¬ 
ity  of  the  posterior  cervical  muscles,  the  blood  pres¬ 
sure  level  and  the  behavior  of  the  animals  during  sleep 
have  been  analysed  and  related  to  the  threshold  of 
arousal  by  electrical  sMmitaneaus  stimulation.  Two 
phases  at  sleep  at  different  depth,  quite  similar  to  those 
previously  observed  in  the  cat,  have  been  found  In  the 
dag:  a  light  sleep  phase  characterised  by  synchronized 
EEG  rhythms,  moderate  EMG  activity  and  normal  blood 
pressure  level;  a  deep  sleep  phase,  characterised  by 
desynchronized  EEG,  fattening  of  the  EMG,  very  low 
blood  pressure  level  and  twitching  of  the  facial  mus¬ 
cles.  This  atottvisioa  of  sleep  in  2  phases  is  not  pos¬ 
sible  In  the  rabbit.  The  most  reliable  index  of  the  oc¬ 
currence  and  depth  of  sleep  In  this  animal  has  been 
identified  with  the  occurrence  at  EEG  synchronization. 
The  sleep  of  the  rabbit  does  not  appear  to  ranch  the 
depth  of  that  at  the  dog  or  cat.  The  partial  disagree¬ 
ment  between  the  presets  findings  and  those  obtained  in 
other  laboratories  is  pointed  out  and  discussed.  Two 
poesfcle  explanatory  hypothesis  are  advanced.  (Con¬ 
tractor's  abstract) 


(NEW  CONSIDERATIONS  ON  THE  PHYSIOPATHOLOGI- 
CAL  MECHANISMS  IN  THE  VARIATIONS  OF  CON¬ 
SCIOUSNESS]  Nuove  consideration!  sui  meccanlsmi 
fisiopatologici  deUe  varlaziool  di  c-jactcnza,  by  G.  F. 
Rossi.  [19*2]  [36fe.  incl.  refs.  (AF06R-J381) 

(AF  EOAR-62- 108)  Unclassified 

Also  published  in  Minerva  Neurochlrurglca,  v.  6:  129- 
141,  Oct  -Dec.  1982. 

Recent  experimental  research  on  the  problem  of  neuro¬ 
genic  mechanisms  in  the  quantitative  changes  of  con¬ 
sciousness  shows  that,  apart  from  the  well-known  brain¬ 
stem  activating  mechanisms,  there  also  exist  inhibiting 
or  hypnogenic  mechanisms  In  the  brainstem.  The  hy¬ 
pothesis  is  advanced  that  a  lowering  of  the  level  of  con¬ 
sciousness  may  be  the  result  of  a  twofold  mechanism: 
one  by  passive  action  through  hypoactivlty  of  the  activat¬ 
ing  systems,  and  on  the  other  by  active  action  through 
hyperactivity  of  the  Inhibiting  or  hypnogenic  systems. 
Although  the  clinical  findings  reported  in  the  literature 
confirm  the  existence  of  activating  mechanisms,  they 
only  reveal  a  few  factors  pointing  to  the  existence  of 
mechanisms  which  inhibit  the  level  of  consciousness. 

The  apparent  discrepancy  between  clinical  and  experi¬ 
mental  findings  Is  discussed  and  some  interpretations 
are  Digested. 


1016 

George  Washington  U.  [Dept,  cf  Chemistry]  Washington, 

D.  C. 

A  STUDY  OF  THE  REACTIONS  BETWEEN  ALKALI 
METALS  AND  CARBON  MONOXIDE,  by  W.  F.  Sager 
Final  rept.  Feb.  14,  1962,  2p.  (AF06R-2226)  (AF  49- 
(838)325)  Unclassified 

The  reaction  between  metallic  potassium  a  ad  carbon 
monoxide  Is  found  to  proceed  according  to  the  following 
stage:  K  ♦  CO  -  (KjCjOj),,  -  (KCO^,.  This  substance, 

(KCO)n  when  hasted  in  the  presence  of  COj  Is  converted 

to  the  potassium  salt  cf  hexahydroxy  benzene.  When 
KCO  Is  treated  with  methyl  iodide  or  a  solution  of  methyl 
iodide.  It  yields  a  product  of  molecular  formula  CgHjjO^ 

possessing  2  methaxyl  groups  and  showing  carbonyl  ab¬ 
sorption  In  the  infrared  spectrum. 
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Georgetown  U.  Dept,  of  Physics,  Washington,  D.  C. 

A  THEORETICAL  STUDY  OF  THE  VIBRATIONAL  EN¬ 
ERGY  LEVELS  OF  DIATOMIC  MOLECULES,  by  C.  L. 
Beckel.  Final  rept.  Jan.  1980  -  June  1982,  8p. 
(A5O6R-S031)  (AF  AFO6R-60-1)  AD  813375 

Unclassified 
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The  lowest  vibrational  levels  associated  with  both  the 
HdtJter- London  (HL)  potential,  and  the  2  potentials  for 
ionic  molecules  were  found  by  a  power  series  expansion 
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method  which  revealed  considerably  more  information 
than  anticipated.  In  particular,  the  convergence  of  the 
covalent  vibrational  energies  was  very  different  from 
that  of  the  ionic  energies.  The  WKB  method  was  used 
to  find  all  vibrations  associated  with  the  rapid  converg¬ 
ence  characteristic  of  covalent  molecules.  The  behavior 
of  the  higher  HL  vibrations  was  very  nearly  the  same 
as  that  of  the  experimental  levels  of  Hj;  this  behavior 
coupled  with  near-equilibrium  data  led  to  a  predicted 
dissociation  energy  which  Is  95%  of  the  experimental 
value.  The  higher  vibrational  levels  of  the  ionic 
molecules  converged  very  slowly  and  approached  hydro¬ 
gen  atom-like  levels.  This  fact  was  used  to  obtain 
equations  for  the  theoretical  vibrational  energies  valid 
for  ?11  vibrational  quantum  numbers.  The  equations 
were  applied  to  Lit,  NaCl,  and  InF.  Two  additional 
steps  were  undertaken  which  were  not  originally  pro¬ 
posed:  (1)  Eleven  theoretical  potential  curves  for  Hj 
were  made  available  and  were  vibrationally  analyzed; 
and  (2)  The  application  of  the  WKB  method  to  radial 
problems  was  studied.  The  substitution  of  (J  +  1/2)2 
for  J(J  4  1)  In  the  effective  potential  was  shown  to  be 
Justified  for  the  first-order  WKB  approximation  only. 

The  second-order  approximation  requires  a  far  smaller 
correction.  This  result  was  applied  to  the  vt) rating 
rotator  problem  and  was  used  in  the  vibrational  analyses. 
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Georgetown  U.  [Dept,  of  Physics]  Washington,  D.  C. 

APPLICATION  OF  THE  SECOND-ORDER  WEAK  AP¬ 
PROXIMATION  TO  RADIAL  PROBLEMS  (Abstract), 
bv  J.  Nakhleh  and  C.  L.  Beckel.  [1982]  [lfc. 

[AF  AFO8R-60-1]  Unclassified 

Presented  at  meeting  of  the  Amer.  Pbys.  Soc. , 
Baltimore,  Md.,  Mar.  28-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
215,  Mar.  26,  1962. 

Theoretical  considerations  and  a  number  of  actual  exam¬ 
ples  have  shown  that  the  WBK  approximation  applied  to 
radial  problems  requires  use  of  (J  +  1/2)2  in  place  of 
J(J  -  1)  in  the  effective  potential.  However,  all  previ¬ 
ous  examples  have  taken  account  of  die  first-order  WBK 
approximation  only.  The  second-order  WBK  war. 
function  obeys  a  differential  equation  which  ap:. roaches 
SchrOdinger's  as  r  -  0,  if  one  usee  J(J  ♦  1)  -  1/[64J(J  ♦ 
1)]  in  place  of  J(J  +  1)  in  the  effective  potential  when¬ 
ever  J  /  0.  Solution  of  the  second-order  WBK  energy 
integrals  and  comparison  with  exact  results  for  the  H 
atom  and  the  radial,  harmonic  oscillator  confirms  use 
of  J(J  -  t)  -  1/[64J(J  +  1)}.  Thus,  it  appears  that  at 
each  level  of  WBK  approximation  a  different  effective 
potential  is  to  be  used.  Implications  with  regard  to 
Dunham's  treatment  of  the  rota  ting-vibrator  are 
discussed. 
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Georgetown  U.  [Dept,  of  Physics]  Washington,  D.  C. 

VIBRATIONAL  ANALYSIS  OF  THE  HEITLER- LONDON 
POTENTIAL  OF  Hj,  by  C.  L.  Beckel.  [1982]  [l]p. 

[AF  AP06R-60-1]  *  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Baltimore,  Md.,  Mar.  28-29,  1982. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 
5f5-"’Uar"'2B,  1962. 

The  vibrational  levels  associated  with  the  Heltler-  London 
potential  of  Hj  have  been  found  through  use  of  the  WBK 
approximation.  The  AG  (first  vibrational- energy  differ¬ 
ence)  vs  u  (vibrational  quantum  number)  curve  has  a 
negative  curvature  a:  all  u.  This  contrasts  with  the  ex¬ 
perimental  curve  which  has  a  slight  positive  curvature  at 
low  u,  and  indicates  that  ionic  eantrtmtlcns  are  responsi¬ 
ble  for  the  positive  curvature.  At  high  u,  the  Hehier- 
Londan  vibrational  levels  show  the  rapid- convergence 
characteristic  cf  H  and  other  covalent  molecules.  A 
comparison  is  made  cf  the  rate  of  convergence  of  the 
experimental,  Heltler- London,  and  Welrbaum  vibra¬ 
tional  levels  of  Hj. 

1020 

Georgetown  U.  Dept,  of  Physics,  Washington,  D.  C. 

VIBRATIONAL  CONSTANTS  FOR  THE  GROUND  STATE 
OF  H2,  by  M.  Shaft  and  C.  L.  Beckel.  [1962]  [2fe.  incL 
tables.  (AF06R-J16)  (AF  AFOSR-62- 180)  AD  297257 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  2732- 

273JTKS.  171962. 

The  expression  AG  =  [A-B(u  +  l/2)]/(l-C(u  +  a)11]  (1) 
was  found  to  fit  the  experimental  AG  values  of  Hj  more 

satisfactorily  than  the  usual  power  series.  The  AG's 
are  the  first  vibrational  energy  differences,  and  A,  B, 

C,  a,  and  n  are  adjustable  parameters.  Since  slight 
changes  in  a  and  n  do  not  produce  signifies i*  changes  in 
the  results,  a  simplified  least  square  method  was  used 
to  fit  equation  1  to  the  experimental  AG's.  An  exact 
fit  to  5  points  was  used  to  obtain  the  value  of  a.  With 
this  n,  an  exact  fit  to  4  points  gave  a.  With  these  val¬ 
ues  of  a  and  n,  a  least  squares  calculation  yielded  A, 

B,  and  C.  Results  of  fitting  this  expression  at  7  and  at 
10  points  are  presented  in  tabular  form.  Comparison 
cf  the  5-constant,  10-point  fit  of  the  expression  with  the 
4-constant,  8- point  power  series  fit  shows  the  super¬ 
iority  of  equation  1.  For  both,  the  shove  equation  rep¬ 
resents  the  experimental  AG's  within  the  range  of  fit 
except  at  It  and  2(. 
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Georgetown  U.  Dept,  of  Physics,  Washington,  D.  C. 
THEORETICAL  VIBRATIONAL  ENERGY  LEVELS  OF 
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Uj  ASSOCIATED  WITH  VARIOUS  COMBINATIONS  OF 
MOLECULAR-ORBITAL  CONFIGURATIONS,  by  G.  M. 
Leimt.  [1062]  [7J>.  loci,  diagrs.  tables,  refs.  (AFOSR- 
J80)  (AF  AFO6R-62-I60)  AD  400461  Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  37:  MIS¬ 
USE  Oct.  i;  1062. 

A  theoretical  enmination  has  been  made  of  the  influence 
of  MO  configurations  on  the  spacing  of  the  vibrational 
levels  of  Hj-  Eleven  previously  determined  potential 
carves  for  the  Hj  ground  state,  based  upon  LC  STO  MO 

wave  functions  with  configuration  interaction,  have  been 
used  to  calculate  vibrational- energy  levels  and  their 
first  differences  AG.  Comparison  of  the  11  curves  of 
AG  vs  vibrational  quantum  number  v  shows  that  only 
when  the  wave  function  contains  the  configuration 
(Sjjl  * Is')  does  the  AG  curve  have  a  shape  similar 
to  that  of  the  experimental  AG  curve.  The  combination 
of  (o^  1  a 1  s')  and  (o^  1  si»u  1  s')  provides  left-right 

correlation  of  variable  ionicity  and  this  ionicity  Is  found 
to  vary  In  the  same  manner  as  the  curvature  of  the  AG 
curve.  The  addition  of  (og  C  s<rg  Jp)  which  gives  in-out 

correlation,  and  (vp  2p  f  u  2p),  which  provides  angular 
correlation,  to  the  wave  function  raises  the  AG  curve 
especially  at  large  V.  The  use  d  AG  curves  obtained 
from  simple  wave  functions  to  estimate  dissociation 
energies  is  discussed. 
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Georgia  Inst,  of  Tech.  Engineering  Experiment  Station. 
Atlanta. 

MECHANISM  OF  THE  PEASE  TRANSITION  IN  QUARTZ, 
by  R.  A.  Young.  Final  rept.  Apr.  30,  1962,  15flp.  incl. 
diagrs.  tables.  (AFOSR-2569)  (AF  49(638)624) 

AD  27623S  Unclassified 

The  o-i  phase  transition  at  573°C  is  shown  to  be  directly 
occasioned  by  the  oxygen  atom's  thermal  vibrations 
normal  to  the  Si-O-St  plane  and  to  be  a  first  order 
transition,  not  an  order-disorder  type.  The  a- B  transi¬ 
tion  proper  is  generally  preceded  by  a  special  type  of 
seconikry  transition,  consisting  of  extensive  small 
scale  Dauphint  twinning.  The  extensive  twinning  often 
produces  enough  strain  to  give  considerable  extinction 
relief  and  is  probably  responsible  for  the  fuzzing  of 
optical  signals  and  occasional  suggestions  in  the  litera¬ 
ture  that  a  phase  intermediate  between  a  and  2  exists. 

In  this  x-ray  study,  the  coordinate  parameters  and 
thermal  ellipsoids  were  determined  as  a  function  of 
temperature  by  least  squares  refinements  at  8  tempera¬ 
tures  from  450*  to  650*  C.  R-factors  are  generally 
less  than  4%.  Specially  collected  data  allowed  a  par¬ 
ticularly  good  determination  of  the  600 "C  e-structure  to 
be  made  (x  =  0. 4137  1  0. 0015).  Study  of  individual 
reflection  intensities  as  continuous  functions  of  tem¬ 
perature,  throughout  a  range  including  the  transition, 
made  the  following  possible:  (1)  the  unambiguous  choice 
of  a  single  over  a  double  minimum  model  for  the  con¬ 
figurational  potential  energy  of  the  8-phase  and  (2)  the 
detection  and  study  of  the  DauphinF  twinning  (long  range 
order)  aspect  of  the  overall  transition.  (Contractor's 
abstract,  modified) 
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Georgia  Inst,  of  Tech.  Engineering  Experiment  Station, 
Atlanta. 

MASS  SPECTROM ETRIC  STUDY  OF  ION-MOLECULE 
REACTIONS  OCCURRING  AT  THERMAL  ENERGIES 
UNDER  GAS  KINETIC  CONDITIONS,  by  D.  W.  Martin 
and  W.  S.  Barnes.  Final  rept.  Mar.  31,  1962,  Up. 
(AF06R-2769)  (AF  49(638)1094)  AD  278100 

Unclassified 

Ion- molecule  reactions  occurring  at  -tear  thermal  ener¬ 
gies  in  a  gas  were  studied  by  a  methyl  In  which  the 
products  of  such  reactions  are  identified  by  means  of  a 
mass  spectrometer.  Special  apparatus  for  this  study 
was  developed.  Activity  consisted  of  exploration  d  the 
potentialities  of  this  apparatus,  making  modifications 
and  Improvements  where  desirable,  and  application  of 
the  apparatus  to  studies  of  certain  ion-molecule  reac¬ 
tions  of  basic  general  interest. 
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Georgia  Inst,  of  Tech.  [Engineering  Experiment  Station] 
Atlanta. 

SIMULTANEOUS  INDEPENDENT  MEASUREMENT  OF 
THE  MOBILITIES  AND  DIFFUSION  COEFFICIENTS  OF 
IONS  IN  NITROGEN  (Abstract),  by  D.  W.  Martin,  W.  S. 
Barnes  and  others.  [1982]  [1J».  [AF  AF06R-62-306] 

Unclassified 

Presented  at  meetixg  of  the  Amer.  Phys.  Soc. , 

Boulder,  Colo.,  Oct.  10-12.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  D,  v.  7: 
flWTbec.  "57,  1962. 

The  mobilities  and  diffusion  coefficients  of  m  lexis  ions 
in  nitrogen  are  measured  by  a  time-analysis  method  in 
which  ion  pulses  are  generated  *t  1  of  3  sources  located 
along  the  axis  of  a  tube  containing  nitrogen  at  pressures 
from  0. 05  -  1.0  Torr.  The  Ions  formed  are  drawn  by 
a  weak  electric  field  of  1-4  v/cm  toward  1  end  of  the 
tube  where  they  are  swept  into  a  mass  spectrometer. 

The  output  of  the  spectrometer  is  time-analyzed  tc  de¬ 
termine  the  drift  time  and  spread  of  each  ion  pulse. 

From  a a  analysis  of  the  time  spectra,  the  mobilities 
and  diffusion  coefficients  can  be  separately  determined. 
Data  on  the  primary  ions  N*  and  Nj+  are  presented,  and 

the  formation  and  transport  properties  of  secondary  ions 
(Nj*,  N**)  produced  in  ion-molecule  reactions  are 
discussed. 
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Georgia  U.  [Bioelectronic  Computer  Lab.  ]  Athens. 

THE  REACTION  OF  BUNDED  GOLDFISH  TO  ROTA¬ 
TION  IN  A  CENTRIFUGE,  by  H.  C.  Howland  and  B. 
Howland.  [1962]  [12]p.  incl.  diagrs.  tables.  (AF06R- 
4324)  (AF  49(638)1011)  Unclassified 
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Also  published  in  Jour.  Enter.  Biol. .  v.  39:  491-502, 
Dec.  1962 

Blinded  goldfish  behave  In  a  centrifuge  as  11  they  were 
orienting  to  absolute  rotation  by  means  of  a  Foucault 
pendulum.  That  Is,  they  swim  so  as  to  compensate  the 
rate  of  imposed  rotation  about  the  apparent  vertical. 

The  blinded  goldfish  swim  in  the  centrifuge  in  a  plane 
essentially  orthogonal  to  the  apparent  vertical  at  low 
accelerations  and  low  rates  of  rotation.  With  higher 
rates  of  rotation,  the  axis  about  which  the  fish  swims 
leans  away  from  the  sppc-  ent  vertical  and  towards  the 
axis  of  rotation  of  the  centrifuge.  Analysis  of  the 
physics  of  the  centrifuge  shows  that  if  the  fish  rotates 
about  any  axis  relative  to  the  cab  of  the  moving  cen¬ 
trifuge  with  a  rate  of  rotation  within  the  physiological 
range  of  its  semicircular  canals  It  will  receive  signals 
from  Its  otocysts  and  its  semicircular  canals  which 
would  reflect  contradictory  information  in  a  non- rotating 
environment.  This  fact,  together  with  the  fish's 
response  to  absolute  rotation,  affords  a  method  for 
quantitatively  assessing  the  relative  roles  of  the  oto¬ 
cysts  and  the  semicircular  canals  in  orienting  the  free- 
swimming  fish. 
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Georgia  U,  .[Dept,  of  Sociology]  Athens. 

THE  IMPACT  OF  TECHNOLOGICAL  CHANGE  ON  THE 
STRUCTURE  AND  FUNCTION  OF  LARGE-SCALE 
ORGANIZATIONS,  by  S.  P.  Greenspan.  [19611  88p. 
(AF06R-2246)  (AF  49(638)804)  AD  612195 

Unclassified 

This  study  is  a  part  of  a  project  proposing  to  study  the 
introduction  at  technological  change  and  its  Impact  an 
the  career  professionals  and  executives  who  run  large- 
scale  organizations  technically  and  administratively. 
The  study  undertakes  the  task  of  analyzing  tee  inde¬ 
pendent  variable,  1.  e.  the  technological  change  varia¬ 
ble.  Concern  is  with  2  sources  of  innovations:  those 
generated  by  research  in  the  physical  sciences,  and 
those  generated  by  research  in  the  social  sciences. 
There  is  reason  to  believe  that  each  type  will  tend  to 
have  a  somewhat  different  impact  on  a  large-scale 
organization,  or  may  well  affect  the  components  of  the 
organization  In  a  somewhat  different  sequence  The 
typology  has  2  distinguishable  categories:  the  mechani¬ 
cal-technical  variety  as  generated  by  the  physical  sci¬ 
ences.  and  the  administrative- soc lal  variety  as  gen¬ 
erated  by  the  social  sciences.  To  study  the  impact  of 
such  innovations  on  large-scale  organizations,  it  will 
also  be  necessary  to  have  an  organizational  model  of 
the  baste  components  which  comprise  an  organization. 
The  components  to  be  included  are:  organizational 
goals;  the  formal  organization  which  includes  the  dis¬ 
tribution  of  functional  activities  and  the  formal  authori¬ 
ty  structure;  the  informal  organization;  and  the  reward 
system.  Case  studies  of  various  large-scale  organiza¬ 
tions  Into  which  such  change  was  introduced  are  ex¬ 
amined.  Represented  in  these  case  studies  are:  indus¬ 
try,  the  military,  hospitals,  prisons,  and  the  govern¬ 
mental  agencies. 
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Georgia  U.  [Dept,  of  Sociology]  Athens. 

STUDIES  IN  ORGANIZATIONAL  EFFECTIVENESS,  by 
R.  V,  Bowers.  [1962]  [328  fc>.  tncL  diagrs.  tables, 
refs.  (AF06R-3495)  (AF  49(638)804)  AD  290249 

Unclassified 

The  topics  discussed  in  this  paper  are:  (1)  role  conflict, 
role  ambiguity,  and  morale  and  human  relations  leader¬ 
ship  as  factors  In  organizations!  effectiveness;  (2)  mem¬ 
bers'  perceptions  and  evaluations  as  measures  or  orga¬ 
nizational  effectiveness;  and  (3)  the  role  succession  fac¬ 
tor  in  organizational  effectiveness.  (Contractor's 
abstract,  modified) 


1028 

Georgia  U.  [Dept,  at  Sociology]  Athens. 

AN  EMPIRICAL  INVESTIGATION  OF  SOME  HYPOTHE¬ 
SES  TAKEN  FROM  THE  LONELY  CROWD,  by  J.  R. 
Alewine.  Aug.  1962,  54p.  lad.  tables,  refs.  (AF06R- 
4*32)  (AF  43(638)804)  AD  289800  Unclassified 

Certain  hypotheses  which  were  derived  from  The  Lonely 
Crowd  ware  empirically  tested.  The  hypotheses  were 
divided  into  2  groups.  Group  I  contains  5  hypotheses 
concerning  childhood  socialization  experiences:  (1)  the 
lnner-directed  person  is  more  likely  to  have  been 
reared  to  be  more  self-reliant;  (2)  more  interested  In 
thrift;  (3)  more  ambitious;  and  (4)  more  interested  In 
work;  and  (5)  reared  by  stricter  parents  than  the  other- 
directed  person.  The  4  hypotheses  of  Group  H  con¬ 
cerning  demographic  factors  were:  (1)  the  older  people 
today  are  more  likely  to  be  lnner-directed;  (2)  lnner- 
directed  people  were  mare  likely  to  have  been  reared 
in  rural  and  small  town  areas  than  other-directed 
people;  (3)  the  lathers  of  lnner-directed  respondents  are 
likely  to  have  had  less  formal  education  than  fathers  at 
other -directed  respondents;  and  (4)  the  fathers  of  lnner- 
directed  respondents  were  more  likely  to  have  been 
self-employed  than  the  fathers  of  other -directed 
respondents.  (Contractor's  abstract) 
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Glann ini  Controls  Carp.  [Astromechanlcs  Research  Dtv. 
Malvern,  Pi.  ] 

DETAILED  INSTRUCTIONS  FOR  THE  USE  OF  PREVI¬ 
OUSLY  PUBLISHED  DECAY-DAMPING  RELATION¬ 
SHIPS,  by  A.  G.  Fonda.  Apr.  1962  [40)>.  lncl.  diagrs. 
(AFOGR-2849)  (AF  49(638)1015)  AD  276570 

Unclassified 

A  practical  and  accurate  method  of  converting  conven¬ 
tionally  computed  flutter  data  into  the  roots  of  aero- 
elastic  system  dynamic  response  is  presented.  These 
Utter  are  currently  found  almost  exclusively  by  test 
and  almost  never  analytically  because  of  severe  com¬ 
putational  difficulties.  The  differences  and  similarities 
between  these  2  sets  at  parameters  are  delineated  and 
discussed.  The  computational  procedure  presented  in 
this  report  related  the  flutter  roots  to  the  system 
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dy»mic  r espouse  roots  by  establishing,  In  cloMd 
form,  the  rats  of  change  of  the  latter  with  the  former. 
Aa  ta  Niowa,  thle  rate  of  change  ie  fortunately  tolerant 
of  aerodynamic  complexity,  and  furthermore  it  can  be 
calculated  with  little  or  no  knowledge  of  the  original 
eyatem;  that  it  ia  purely  from  the  conrentiooal  flutter 
data  iteelf.  8tsp-by-*tep  rulea  to  guide  thle  transfor¬ 
mation  are  given  In  the  first  section  of  this  report,  ac¬ 
companied  by  appropriate  suggestions  and  aids  to  prac¬ 
tical  use.  these  are  then  demonstrated  In  typical  use. 
A  second  section  proves  die  algebraic  validity  of  the 
method.  This  section  is  presented  separately  so  that 
the  step-by-step  procedure  of  the  first  section  can  be 
set  forth  with  meal  mum  clarity. 
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GUnelni  Controls  Corp.  Aeromechanics  Research  Div. , 
(Malvern,  Ri.  ] 

NEW  DYNAMIC  SYSTEM  CONCEPTS  AND  THEIR  AP¬ 
PLICATION  TO  AEROELASTIC  SYSTEM  APPROXI¬ 
MATIONS,  by  M.  B.  Ziafeln  and  F.  J.  Frueh.  [1901] 
[25  Jp.  incl.  diagra.  (AFOSR-3732)  (AF  49(038)1015) 

Unclasalfied 

A  resume  of  the  conception  and  early  development  of 
certain  logical  concept*  germane  to  dynamic  system* 
ia  presented.  The  base  curve,  high  damptog  asymp¬ 
tote*,  and  high  decay  asymptote  are  Introduced  and  It 
is  Miown  how  these  particular  concepts  may  be  com¬ 
bined  with  existing  dynamics  technology  to  derive  new 
aeroetastlc  system  approximations.  To  demonstrate 
their  validity,  these  approximations  are  compared  to 
rather  tedious  numerical  solutions  and,  where  avall- 
abie,  to  experiment.  Future  efforts  will  com  1st  of 
generalisation  of  these  techniques  plus  exploration  for 
additional  approximate  solutions  which  may  be  of 
further  value. 
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Giannini  Controls  Carp.  [Astromechanlea  Research  Div. , 
Malvern,  Pa.  ] 

PARAMETRIC  ACCURACY  STUDY  OF  A  PREVIOUS¬ 
LY  PUBLISHED  DECAY-DAMPING  RELATIONSHIP, 
by  A.  G.  Fonda.  Dec.  1902  [104  Jj.  incl.  dtagra. 
tables.  (Kept  no.  ARD  TR -02-003)  (AF06R-4015) 

(AF  49(038)1015)  AD  292343  Unclasalfied 

A  method  has  been  previously  published,  with  algebraic 
proof,  for  the  approximation  of  the  motion  decay  coef¬ 
ficient*  of  aeroelastic  system*  from  their  conventional¬ 
ly  computed  required  damping  coefficient*.  Results 
found  by  thi*  method,  for  many  combinations  of  condi¬ 
tions,  are  compared  with  exact  results  found  by  other¬ 
wise  lees  satisfactory  methods.  Recent  refinements 
of  the  original  technique  are  presented.  The  decay- 
damping  relationship  proves  extremely  accurate  in 
moat  instances,  large  errors  prove  to  be  strongly 
correlated  with  certain  parameters  of  the  solution, 
forming  depentbble  error  indicators  withls  the  method. 
The  decay-damping  transformation  extends  the  conven¬ 
tional  flutter  solution  technique  into  e  full  predictor  of 


classical  system  response;  the  present  report  com- 
pleteu  a  series  of  reports  Introducing  this  method  for 
general  use.  (Contractor’s  abstract) 
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GOttlngen  U.  [Inst,  of  Physiology]  (Germany). 

RADIO  TRANSMITTED  UNIT  ACTIVITY  IN  THE  BRAIN¬ 
STEM  OF  CONSCIOUS,  UNRESTRAINED  CATS,  by  R. 
van  Bsuragtrten-  Fiml  rept.  Oct.  30,  1902,  19p.  Incl. 
refs.  (AFOER-4181)  (AF  81(052)470)  AD  292972 

Unclassified 

A  technique  of  wireless  transmission  of  single  nerve 
cell  activity  from  the  brain  of  unrestrained,  freely- 
moving  cats  to  a  recording  system  was  developed.  With 
this  new  method,  specific  patterns  were  recorded  In  all 
parts  of  the  cortex,  the  basal  ganglia,  the  thalamus,  and 
the  ammon  shorn.  The  differences  in  the  firing  pattern 
of  single  nerve  cells  were  studied  in  the  cortex  of  con¬ 
scious  and  subsequently  anesthetized  cats.  The  pattern 
In  unanesthetlzed  preparations  Is  much  more  irregular 
than  that  in  the  anaesthetized.  Changes  In  the  firing 
pattern  were  compared  with  changes  in  the  motor  be¬ 
havior.  In  the  sensorimotor  cortex  of  cats,  units  could 
be  recorded  which  discharged  only  when  the  cat  walked 
and  ceased  firing  when  it  stopped  walking.  In  the 
globulus  pallldua,  units  were  recorded  which  were 
facilitated  during  turning  movements  of  the  cat  toward 
the  contralateral  side.  The  effect  of  optical  and  acousti¬ 
cal  stimulation  in  the  awake  animal  was  studied.  Typi¬ 
cal  optical  effects  were  restricted  to  the  visual  areas, 
whereas  strong  acoustic  stimulation  caused  a  temporary 
general  inhibition  of  unit  activity  over  most  of  the  cor¬ 
tical  arsis.  Histological  control*  of  the  site  of  the 
microel,*-trod*  tip  were  performed  regularly.  This 
data,  together  with  the  corresponding  specific  unit  pat¬ 
tern*  and  the  protocolled  behavior  during  recording 
will  be  used  In  the  preparation  of  a  new  neurophysiologi¬ 
cal  brain  atlas. 
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Gothenburg  U.  [Dept,  of  Biology)  (Sweden). 

INTRANEURONAL  MECHANISMS  FOR  INFORMATION 
STORAGE-  THE  BIOCHEMICAL  RELATIONSHIP  BE¬ 
TWEEN  NEURON  AND  GUA,  by  a  Hydtn.  Final  rept. 
Apr.  1,  1959  -  Mar.  31,  1902.  Apr.  30,  1902,  13p. 
Incl.  tables,  refs.  (AFO6R-2072)  (AF  01(052)248) 

AD  270234  Unclassified 

A  conspicuous  feature  of  the  neurons  is  their  capacity 
to  produce  ribonucleic  acids  (RNA)  and  proteins  oq  a 
large  scale.  This  activity  was  as  characteristic  of 
neurons  as  Is  the  generation  of  bioelectric  potentials 
and  is  intimately  linked  with  the  specialized  nervous 
function.  When  the  stimulation  of  a  group  of  neurons 
la  increased,  production  of  RNA  and  proteins  also  in¬ 
creases.  The  neuron  is  structurally  and  biochemically 
similar  to  aa  enormous  gland  celL  8ensory  depriva¬ 
tion  showed  that  stimuli  are  equally  important  f <v  the 
maintenance  of  the  nervous  function  during  the  life 
cycle.  An  intimate  morphological  reUMan*V.p  between 
the  glial  cell*  and  the  neurone  is  discussed.  A 
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distinct  too  was  ends  between  neutroosl  (Us  (mainly 
oligodendrocytes)  and  capillary  glia  (mainly  astro¬ 
cytes).  On  stimulation,  glial  potentials  have  been  ob¬ 
tained  which  are  700  to  1000  times  slower  than  those 
generated  by  the  neurons.  In  cultures  glial  cells  have 
been  observed  to  climb  along  neurons  like  spiders,  sug¬ 
gesting  a  pronounced  affinity.  The  glia  have  bete 
shown  to  exfc&iit  pinocytosis  and  to  react  with  struc¬ 
ture '  changes  earlier  than  did  the  neurons  under  experi¬ 
mental  conditions.  (Contractor's  abstract) 
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Gothenburg  U.  [Dept,  at  Biology]  (Sweden). 

NUCLEAR  RNA  CHANGES  OF  NERVE  CKUB  DURING 
A  LEARNING  EXPERIMENT  IN  RATS,  by  H.  Hydtes 
and  E.  Egyhtri.  [1982]  [8j>.  incl.  Ulus,  tables,  rets. 
(AFOSR-2887)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  61(052)348  and  National 
Multiple  Sclerosis  Society)  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Set. ,  v.  48:  1366- 


Incr  eases  occurred  in  the  adenlne/uracil  ratio  at 
nuclear  PNA  and  in  the  amount  of  RNA/cell  during  the 
learning  process.  These  changes  is  the  nuclear  RNA 
at  the  nerve  cell  were  not  doe  to  demands  an  the  neural 
function  per  ae.  Nuclear  RNA  changes  during  learning 
are  considered  to  be  due  to  activation  of  regions  on  the 
chromosomes  with  he  production  at  nuclear  (chromo¬ 
somal)  RNA  with  highly  spec  it  ic  base  ratios. 
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Gothenburg  U.  [Dept,  at  Biology]  (Sweden). 

CHANGES  IN  THE  BASE  COMPOSITION  OF  NUCLEAR 
RIBONUCLEIC  ACID  OF  NEURONS  DURING  A  SHORT 
PERIOD  OF  ENHANCED  PROTEIN  PRODUCTION,  by  H. 
Hydteand  E.  EgyhSai.  [1962]  [8fe.  tncL  Ulna, 
tables,  rets.  (AFO8R-J209)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientif  ic  Research  under  AF  BOAR- 
82-29  and  National  Multiple  Sclerosis  Society) 

AD  299893  Unclassified 


b  11  shed  in  Jour.  Cell  Biol. ,  v.  IS:  37-44, 


value  also  inerssssd  although  net  so  much  as  the  nuclear 
guanine.  The  cytoplasmic  cytoelae  value  decreased. 

The  results  indicated  that  the  production  of  the  Charac¬ 
teristic  cytoplasmic  RNA  had  been  influenced  by  the 
change  in  the  nuclear  RNA.  (Contractor's  abstract, 
modified) 
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Gothenburg  U.  (Dept,  at  Biology]  (Sweden). 

THE  NEURON  AND  ITS  GLIA  -  A  BIOCHEMICAL  AND 
FUNCTIONAL  UNIT,  by  F.  H.  Hydta.  [1982]  [12fe. 
incl.  Ulus,  dtagrs.  tables,  refs.  (AF06R-J471) 

(AF  E OAR-62-29)  AD  407693  Unclassified 

Also  published  in  Endeavour,  v..  21'  144-155,  Oct.  1962. 

The  Investigations  in  neurochemistry  are  of  interest  not 
only  because  at  their  fundamental  significance  far  the 
understanding  of  nervous  functioa  but  because  at  fits 
extreme  delicacy  of  the  biological  and  biochemical 
manipulations.  The  experimental  evidence  indicates  a 
very  close  relationship  between  the  neuron  end  Us  glia, 
the  latter  apparently  constituting  an  effective  feedback 
mechanism  co-ordinating  the  electrical  and  biochemi¬ 
cal  processed  in  the  neuron.  (Contractor's  abstract) 
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Gothenburg  U.  Dept,  at  Pharmacology  (Sweden). 

NEW  EVIDENCE  FOR  THE  LOCALIZATION  OF  NOR- 
ADRENALIN  IN  THE  ADRENERGIC  NERVE  TERMI¬ 
NALS,  by  B.  Falck  and  A.  Torp.  [1982]  [4)p.  Incl. 
refs.  (AF08R-4202)  (Sponsored  Jointly  by  Air  Fores 
Office  of  Scientific  Research  under  AF  EOAR-81-44  and 
Public  Health  Service)  Unclassified 

Also  published  in  Med.  Exper. ,  v.  4:  188- 172,  1982. 

By  means  of  an  essential  modification  of  a  previously 
developed  floor  sec  ence  method,  it  new  seems  possible 
to  demonstrate  directly  the  adrenergic  transmitter, 
noTudrenalin,  in  the  adrenergic  nerve  termisala.  The 
method  is  based  upon  the  principle  that  the  amiss  is 
freexe  dried  tissues  can  be  condensed  with  formaldehyde 
under  nearly  dry  conditions  to  intensely  fluoresces* 
products.  (Contractor's  abstract) 


Nuclei  from  isolated  nerve  cells  were  sampled  by 
microdlaaectlon.  Analyses,  were  made  of  control 
nerve  cells  and  of  cells  In  wi  lch  an  enhanced  RNA  and 
protein  production  had  been  induced  by  chemical  means, 
trlcyano-amino-propene.  The  nuclear  RNA  content  of 
the  control  nerve  cells  was  56  uog.  The  base  ratios 
were:  adenine  21.3,  qoanine  28.6,  cytoeine  30.8,  uracil 
21. 3.  Purine-pyrimidine  analyses  teowed  that  the 
nuclear  RNA  differed  significantly  from  the  cytoplasmic 
RNA  in  having  higher  adenine  and  uracil  values.  The 
guanine  and  cytosine  values  were  high,  however,  and 
the  ratio  G/C  was  0. 88  as  compared  with  1. 16  fer  the 
cytoplasmic  RNA.  During  the  60  min.  of  enhanced 
neuronal  RNA  protection  (+25%)  the  gamine  value  in¬ 
creased  and  the  uracil  value  decreased  significantly  in 
the  nuclear  RNA.  In  the  cytoplasmic  RNA  the  guanine 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

OBSERVATIONS  TE  .1  POSSIBILITIES  OF  THE  CEL¬ 
LULAR  LOCALIZATION  OF  MONOAMINES  BY  A 
FLUORESCENCE  METHOD,  by  B.  Falck.  [1962]  [21  jp. 
Incl.  lllus.  refs.  (AFOSR-4327)  (Spoaaored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  BOAR- 
61-44,  Public  H  vs.  1th  8errice,  and  Swedlah  Modi  cal 
Research  Council)  Unclassified 

Also  published  in  Acta  Physiol.  Sound. ,  v.  54:  7-34, 
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Catecholamine*  and  S-hydroxytryptamine  form  highly 
floor  esc  Mt  condensstlon  product*  when  treated  with 
formaldehyde.  If  freexe-drted  preparation*  are  treated 
with  dry  formaldehyde  gas  at  approximately  80"  for  1  hr, 
the**  coodanaatian  product*  are  formed  In  tissues. 

There  are  no  discernible  sign*  cf  dilution  of  the  amines 
from  their  cellular  localizations.  The  methodology  has 
been  descried  and  data  on  the  specificity  and  sensi¬ 
tivity  discussed.  Applications  of  this  method  include 
the  demonstration  of  catecholamines  and  5-hydroxy- 
tryptamlne  In  neurons  and  5-hydrorytryptamine  in  mast 
cells  (rat  and  mouse)  and  blood  platelets. 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

CELLULAR  localization  of  brain  monoamines, 
ay  A.  Carlsson,  B.  Falck,  and  N.  -A.  Hlllarp.  [1962] 
[24]p.  lncl.  Ulus,  tables,  reM.  (AF06R-4328)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  EOAR-61-44,  Public  Ha  1th  Service,  and 
Swedish  Medical  Research  Council)  Unclassified 

Also  published  lu  Acta  Physiol.  Sea  ad. ,  v.  56: 8-26, 

IWBT^ - 

Tne  cellular  localisation  of  brain  monoamines  hac  been 
studied  with  the  use  of  a  fluorescence  method  for  histo- 
chemical  demonstration  of  certain  catecholamines  and 
fryptamines  in  combination  with  a  pharmacological  ap¬ 
proach.  Mainly  the  hypothalamus  and  caudate  nucleus 
of  mouse  and  rat  were  examined.  The  following  are  the 
most  Important  results.  Noradrenaline  in  h mo- 

thalamus  shows  a  high  accumulation  in  fine 
fibres  which  are  present  almost  everywhere  hut  highly 
concentrated  In  a  large  area  of  the  preopilc  rsgi.  \ 
the  supraoptic  and  paraventricular  nuclei,  and  th« 
periventricular  nuclei  in  the  anterior  hypothalamus. 
There  is  good  evidence  that  these  fibres  represent  the 
terminal  parts  of  sxocs  forming  synsptlc  contacts. 
Similar  fib.  es  are  present  also  In  other  parts  of  the 
central  nervous  system,  including  the  spinal  cord. 

There  Is  good  evidence  that  the  psritarya  and  processes 
of  some  nerve  calls  In  the  hypothalamus  contain  a 
catecholamine  In  low  concentrations.  There  also  good 
evidence  that  a  catecholamine  is  accumulated  in  high 
concent  ration  in  the  superficial  zone  of  the  median 
eminence.  Some  circumscribed  and  more  or  less  con¬ 
tinuous  areas.  Including  the  amygdala,  surrounding  the 
anterior  hypothalamus  and  preoptic  region  develop  a 
fluorescence  which  seems  to  be  due  to  the  presence  of 
a  catecholamine,  possibly  both  noradrenaline  and  dopa¬ 
mine.  The  caudate  nucleus  as  a  whole  develops  a  fair¬ 
ly  high  fluorescence. 


1040 

Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

cm  THE  USE  OF  STRONG  EXCHANGE  RESINS  FOR 
DSTERMQiATK  '  OF  SMALL  AMOUNTS  OF  CATE¬ 
CHOL  AMINES,  /  J.  HSggeotkl.  [1962]  [8fe.  lncl. 
dtagrs.  tables,  rtts.  (AFG6R-4334)  (AF  EOAR-61- 
44)  Unclassified 


Also  published  lc  Scand.  dour.  Clin,  and  Lab.  Invest. , 
57  It  337-Sff,- 1962. 

The  aim  of  the  present  Investigation  was  to  utilize 
strong  cation  exchange  resin  tor  the  complete  separation 
of  the  following  catechol  amines  and  metabolites-  nor¬ 
adrenaline,  adrenaline,  normetanephriae,  metanephrlne, 
and  dopamine.  Destruction  of  th«  catechol  amir.**  on 
the  columns  of  the  strong  cation  exchange  resin  took 
place.  Furthermore,  the  resin  was  found  to  give  off 
interfering  fluorescent  material- 
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Gothenburg  U.  Dept,  of  Pharmacology  (Sweden). 

FLUORIMETR1C  DETERMINATION  OF  3-0  METHYL¬ 
ATED  DERIVATIVES  OF  ADRENALINE  AND  NOR¬ 
ADRENALINE  IN  TISSUES  AND  BODY  FLUIDS,  by  J. 
HIggendal.  [1962]  [9)?.  inch  diagrs.  tables.  (AF06R- 
J494)  (AF  EOAR-61-44)  AD  407859  Unclassified 

Also  published  in  Acta  Fhyalol.  Scand. ,  v.  56-  258-266, 

rare:  - 

A  method  for  the  determination  of  small  amounts  of 
ir  e-znephrlne  and  normetanephrine  in  tissues  and  body 
fluids  is  described.  The  disturbing  effect  of  adrenaline 
noradrenaline  is  eliminated  in  2  alternative  ways:  (1) 
by  differential  oxidation  and  (^sequent  ion  exchange 
chromatography  and  (2)  by  separation  on  an  ion  ex¬ 
change  column.  Metanephrine  and  normetanephriae 
are  determined  in  the  elnate  from  the  ion  exrhsrge 
column  according  to  the  principles  of  the  trlhydroxy- 
indoie  method  for  the  fluorlmetrlc  determination  of 
adrenaline  and  noradrenaline.  Applications  of  the 
method  on  urine  and  brain  tissue  extracts  are  described. 
(Contractor's  abstract) 
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Gothenburg  U.  Dept-  of  Statistics  (Sweden). 

TABLES  OF  NORMAL  AND  LOG  NORMAL  RANDOM 
DEVIATES,  PART  1,  by  H.  Hyrenlus  and  R.  Gustafsson. 
1962,  83p.  lncl.  diagrs.  tables.  (AFOSR-3179,  pt.  1) 
(AF  61(052)459)  AD  282196  Unclassified 

The  construction  of  random  deviates  from  existing  ta¬ 
bles  of  random  digits  opened  up  the  possibility  of  elu¬ 
cidating  many  statistical  problems  in  cases  where  ex¬ 
act  solutions  cannot  be  obtained.  For  the  purpose  of 
deriving  deviates  of  nan-normal  distribution  two  dis¬ 
tributions  seem  to  be  cif  special  interest,  namely  the 
type-m  destruction  and  the  logartthmlco- normal.  In 
smaller  series  the  former  seemed  to  produce  strong 
disturbances  due  to  the  extreme  deviates.  As  a  result 
it  was  decided  to  concentrate  on  the  logarithmlco- nor¬ 
mal  distribution.  In  this  respect  the  following  are 
covered:  Transformation  of  normal  deviates  to  log¬ 
normal  deviates;  Derivation  of  distribution-corrected 
normal  deviates  In  series  of  different  site;  Randomiza¬ 
tion  of  series;  Comments  on  derived  series  of  dlstraja- 
tt on-corrected  random  normal  deviates;  and  Derivation 
of  series  of  random  log-normal  deviates. 
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Gothenburg  U.  Dept,  of  Statistics  (Sweden). 

TABLES  OF  NORMAL  AND  LOG  NORMAL  RANDOM 
DEVIATES.  PART  Q,  hy  H.  Hyrenlus  and  R. 
Custafsson.  1962,  109p.  lncl.  tables.  (AFOSR-3179) 
pt,  2)  (AF  31(052)459)  AD  282195  Unclassified 

This  second  part  of  the  Tables  of  Normal  and  I<og- 
Normal  Random  Deviates  contains  5  sets  at  10, 000  de¬ 
viates  each,  namely  1  seriec  at  10,000  distribution- 
corrected  random  normal  deviates  and  4  transforms  to 
log-normal  deviates.  All  the  5  sets  have  the  mean  -  0 
and  the  variance  =  1;  the  log-normal  sets  have  the 
skewness  yj  =  0.  2,  0.  5,  1. 0  and  2. 0  respectively. 

(Contractor's  abstract) 
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Grumman  Aircraft  Engineering  Corp. ,  Beth  page,  N.  Y. 

AIR  VEHICLE  FLIGHT  PATH  OPTIMIZATION.  VOL. 

I  OF  H,  by  H.  J.  Kelley,  M  Falco,  and  D.  J.  Ball. 

Feb.  1962  [57 |j.  lncl.  dlagrs.  tables.  (AFOSR/DRA- 
62-4,  (AFOSR-2267,  v.  1)  (AF  29(600)2671) 

Unclassified 

The  analytical  development  of  gradient  techniques  for 
air  vehicle  optimal  performance  calculations  is  attempt¬ 
ed.  The  mrthod  at  gradients,  a  direct  variational  pro¬ 
cedure,  Is  applied  to  the  optimization  of  vehicle  atti¬ 
tude  and  throttle  program  ',  which  eztremize  the  fuel, 
range,  and  time  performance  of  air-breathing  vehicles.. 
The  inequality  constraint  cn  thrust  OsTs  Tj|ax  is 

treated  by  introduction  of  an  appropriate  throttle  varia¬ 
ble  having  limited  variation  and  by  a  corresponding 
modification  of  the  gradient  process.  A  "penalty  i unc¬ 
tion"  concept  for  convenient  handling  of  certain  types 
of  constraints  is  presented.  An  integral  form  of  the 
penalty  function  is  introduced  for  use  with  2  limit 
boundaries  in  the  altitude- Mach  number  chart:  one  a 
minimum  attitude  limit  and  the  second  a  Mach  number- 
Altitude  envelope  imposed  by  powerpiant  and  structural 
limitations.  Another  form  ot  the  penalty  function  is  em¬ 
ployed  in  connection  with  specified  terminal  conditions 
on  the  state  variables.  A  run  termination  criterion 
sufficiently  Flexible  for  use  in  a  large  variety  of  prob¬ 
lems  is  developed  on  the  basis  of  a  one-dimensional 
search  for  optimal  terminal  time  performed  concurrent¬ 
ly  with  trajectory  integration.  Maxi  nr 'm  range  climb 
profiles  for  a  hypothetical  Mach  3  turbojet  vehicle  oper¬ 
ating  at  full  throttle  are  presented.  (Contractor's 
abstract,  modified) 
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Grumman  Aircraft  Engineering  Corp.  Bethpage,  N.  Y. 

AIR  VEHICLE  FLIGHT  PATH  OPTIMIZATION.  DE¬ 
TAILS  OF  COMPUTER  PROGRAM.  VOL.  H  OF  n,  by 
H.  J.  Kelley,  M.  Falco,  and  D.  J.  Ball.  Feb.  1932 
[187jp.  lncl.  dlagrs.  tables.  (AFOSR/DRA-62-4) 
(AFOSR-2287,  v.  2)  (AF  29(600)2371)  AD  272318 

Unclassified 


In  the  course  of  development  of  a  digital  computation 
technique  for  calculations  of  minimum  fuel,  max  range, 
and  minimum  time  air  vehicle  flight  paths,  2  computer 
programs  emerged.  In  both  programs  2  control  varia¬ 
bles,  vehicle  attitude  and  throttle,  are  utilized  to  shape 
the  successive  approximations  to  the  optimal  path.  This 
first  program  employs  a  penalty  function  procedure  to 
move  in  the  direction  of  steepest  descent  of  a  modified 
performance  quantity  to  be  minimized.  The  second  em¬ 
ploys  alternating  cycles  of  tl  *s  penalty  technique  and 
projection  in  the  negative  direction  of  gradient  of  the  per  - 
forma  nee  quantity.  An  analysis  of  computer  time  and 
storage  requirements  for  both  double  control  programs 
led  to  a  recommendation  that  a  32K  core  EDPM  be  em¬ 
ployed.  The  double  control  variable  programs  are  writ¬ 
ten  in  FORTRAN  language  tor  operation  on  the  32K  type 
machine.  A  double  control  variable  version  of  the  penal¬ 
ty  function  scheme  is  described  In  FORTRAN  lor  opera¬ 
tion  with  8K  core  type  computers. 
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Grumman  Aircraft  Engineering  Corp. ,  Bethpage,  K  Y. 

TOPICS  IN  OPTIMIZATION  THEORY,  by  H.  J.  Kelley, 
H.  G.  Moyer  and  others.  Final  rept.  June  lt-62,  118p. 
incl.  dlagrs.  refs.  (Rept.  no.  RE-159)  (AFOSR-4322) 
(AF  29(600)2733)  AD  293940  Unclassified 

Practical  trajectory  optimization  problems  are  usually 
so  complex  as  to  require  numerical  rather  than  analyti¬ 
cal  approaches  to  solution.  Consequently,  it  was  nec¬ 
essary  to  grant  first  priority  and  a  great  deal  of  effort 
to  means  for  computing  optimal  trajectories  which  sat¬ 
isfy  prescribed  boundary  conditions.  This  was  pursued 
primarily  along  the  lines  of  the  indirect  method,  the  in¬ 
ference  at  a  solution  from  the  first  3  conditions  of  the 
classical  theory,  and  by  direct  methods,  mainly  succes¬ 
sive  approximations.  Reh  lively  little  was  done  in  ap¬ 
plying  the  necessary  conditions  associated  with  the  .. 
second  variation  or  in  determining  the  characteristics 
of  families  of  optimal  trajectories,  or  fields  at  ex¬ 
tremals,  to  employ  variational  terminology.  These 
matters  are  of  interest  not  only  in  ensuring  selection  of 
a  truly  optima!  trajectory  for  operational  use  but  are  of 
primary  interest  in  connection  with  the  problem  of  guid¬ 
ance.  A  number  of  loosely  connected  studies  in  this 
general  area  is  presented.  (Contract  3r'e  abstract) 
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Grumman  Aircraft  Engineering  Carp. ,  "  ihpage,  N.  Y, 

GUIDANCE  THEORY  AND  EXTERNAL  FIEJJ3S,  by  H.  J. 
Kelley.  [1962]  fSj>.  incl.  dlagrs.  refs.  (AFOSR-J358) 
(AF  2-3(300)2733)  AD  406032  Unclassified 

Presented  at  Nat'l.  Aerospace  Electronics  Coni. , 

Dayton,  Ohio,  May  14-13,  1962. 

Also  published  in  I.  R.  E.  Trans,  mi  Automatic  Control, 
v.  AC- 7:.  75-82,  Oct.  1962. 

A  guidance  concept  employing  properties  at  optimal 
flight  paths  is  developed  on  the  basis  ot  Jacobi's  acces¬ 
sory  minimum  problem  for  the  second  variation.  The 
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antlysis  is  equivalent  to  construction  at  a  field  of  ex- 
trejral*  in  the  neighborhood  of  a  predetermined  ex¬ 
tremal  earring  a*  a  nominal  trajectory.  In  the  absence 
of  Inequality  constraints  on  the  control  variables,  a 
linear  terminal  control  echeme  with  t i a e- varying  galnr 
la  raalisad.  The  addition  of  Inequality  constraints  laada 
to  nonlinear  control  behavior.  Certain  propulsion  sys¬ 
tem  parameters  are  characterised  as  state  variable#  as 
a  convenient  means  far  providing  adaptive  behavior  In 
respect  to  in-flight  changes  in  propulsion  system  per¬ 
formance.  An  application  i«  given  to  an  intercept  prob¬ 
lem  sufficiently  simple  to  allow  analytical  solution,  and 
some  numerical  r asciis  compering  optimal  and  approxi¬ 
mately  optimal  guidance  in  their  effects  on  flight  per¬ 
formance  are  presented.  Treatment  of  a  certain  type 
of  problem  arising  tn  rochet  applications  is  discussed. 
(Contractor's  abstract) 
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Hamilton  Coll. ,  Ont.  (Canada). 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

ON  STOCHASTIC  APPROXIMATION  METHOD  AND 
OPTIMAL  FILTERING  THEORY,  by  Y.  -C.  Ho.  Oct. 
25,  1082,  Sp.  (Technical  rcpt.  no.  387)  (AF08R- 
J612)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-188616  and  Rand  Corp. )  AD  400128 

Unclassified 


Also  published  in  Jour.  Math.  Anal,  and  Appl. ,  v.  6: 


rhe  purpose  of  this  report  is  to  establish  some  connec¬ 
tions  among  the  maximum  likelihood  estimate,  the  op¬ 
timal  filtering  and  the  stochastic  approximation  solu¬ 
tions  to  the  following  well-known  problem.  Consider 
the  vector-matrix  equations:  Ax  ♦  v^  =  b^,  k  *  1,2, ... , 

where  A  is  a  given  ran  matrix,  x  is  an  unknown  n- 
vector,  vfc  is  a  random  r-vector  with  E(vk)  »  0,  and 

E(vk  Vj')  «  18  (k  -  j),  and  bk  is  an  r-vector  of  observa¬ 
tion.  One  wishes  to  determine  an  estimate  x  far  the 
unknown  parameter  x  which  is  optimal  in  same  sense. 
The  author  shows  that  a  recursive  technique  for  com¬ 
puting  the  maximum  likelihood  estimate  of  x  la,  for 
large  values  of  k,  equivalent  to  a  multidimenslona 
stochastic  approximation  method. 


1049 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

NONLINEAR  OPTICAL  PROPERTIES  OF  SOLIDS: 
ENERGY  CONSIDERATIONS,  by  P.  S.  Persian.  Nov. 
14,  1982  [38  J>.  lncl.  dUgrs.  tables,  refs.  (Technical 
rejri.  no.  393)  (AF06R-J1614)  (Sponsored  Jointly  by 
Air  Farce  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  Nonr-186816) 
AD  295763  Unclassified 

Also  published  In  Fhys.  Rev. ,  v.  130:  919-929,  May  1, 


It  is  shown  that  the  Interaction  between  macroscopic, 
non-dlaslpative  media,  and  time-varying  electromagnet¬ 
ic  fields  can  be  described  by  a  time-averaged  potential 
function.  From  this  function  it  is  possible  to  derive 
phenomenologically  the  tensors  that  describe  any  of 
the  usual  electro-  and  magneto-optic  effects  for  elec¬ 
tric  and  magnetic  fields  of  any  frequency.  In  addition, 
these  same  potent;  il  functions  describe  the  various  op¬ 
tical  nonlinear itlea  like  harmonic  generation  in  EDP 
(potassium  dihydrogen  phosphate),  and  harmonic  gen¬ 
eration  by  electric  quadrupole  and  magnetic  dipole 
nonlinearlties.  The  symmetry  relations  first  derived 
by  Armstrong,  Bloembergen,  Ducuing,  and  Persian 
for  electric  dipole  nonlinearlties  follow  directly  from 
the  methods  presented.  In  addition,  analogous  rela¬ 
tions  for  electric  quadrupole  and  magnetic  dlpcle 


nonlinsarities  can  be  derived.  These  relations  also 
demonstrate  the  reciprocal  nature  of  the  linear  elec¬ 
tro-optic  effect  and  rectification  of  light.  The  Faraday 
effect  and  the  production  of  a  de  magnetisation  due  to 
incident  circularly  polarized  light  are  also  reciprocal 
effects. 
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SPIN-LATTICE  RELAXATION  OF  PARAMAGNETIC 
IONS  IN  DIAMAGNETIC  GARNETS,  by  L  8we  and  G. 
Seidel.  [1982]  [V)p.  tael,  diagrs.  table.  (AF06R-64- 
2326)  [Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-188616]  Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of 
the  First  Internet T.  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962),  New  York,  Academic  Press,  v.  2:  430- 
438,  1963. 

The  spin-lattice  relaxation  time  T,,  of  several  different 

paramagnetic  rare  fiarth  ions  having  a  1%  concentration 
in  a  variety  of  diamagnetic  gurnets  has  been  measured 
at  9  kmc/sec  between  1. 2*  and  77* K.  As  expected,  Tj 

ia  inversely  proportional  to  T  at  the  lowest  tempera¬ 
tures  where  the  direct,  single  phonon  process  is  the 
main  mechanism  by  which  the  spins  are  coupled  to  the 
lattice.  At  higher  temperatures,  Tj  varies  more  rapid¬ 
ly  with  T,  and  In  some  cases  Tj  -  e  A/kT  Indicating 
that  the  relaxation  is  predominately  by  a  process  in¬ 
volving  2  phonons  in  resonance  with  the  first  excited 
state.  By  observing  the  temperature  dependence  of 
Tj,  It  has  been  possible  to  determine  the  energy  split¬ 
ting  of  the  first  excited  state  of  Er^+  and  Dy*4  in  a 
number  of  garrets.  In  other  cases,  evidence  la  found 
for  relaxation  via  impurities,  and  the  exponential  tem¬ 
perature  dependence  is  masked.  The  measure  Tj  of  Yb*4 
is  anomalously  short  in  view  of  the  known  position  of 
the  first  excited  st-te.  (Contractor's  abstract) 
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TEMPERATURE  DEPENDENCE  OF  PARAMAGNETIC 
RESONANCE  LINES,  by  G.  Seidel  and  L  Svare.  [1962] 
[14 Jp.  incl.  diagrs.  refs.  (AF06R-64-2327)  (Spon¬ 
sored  jointly  by  [Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
N  ocr- 186616])  Unclassified 

Also  published  In  Paramagnetic  Resonance;  Proc.  of 
the  First  Inter itT.  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962),  New  York,  Academic  Press,  v.  2:  468- 
481,  1363. 

Paramagnetic  resonance  measurements  are  usually 
performed  at  temperatures  where  the  various  energy 
levels  giving  rise  to  the  absorption  have  only  a  small 
separation  as  compared  to  the  thermal  energy. 
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However,  a  new  type  of  phenomenon,  which  is  depen¬ 
dent  upon  spin-spin  interactions,  manifests  itself  at 
sufficiently  low  temperatures  where  there  is  an  appre¬ 
ciable  variation  of  the  average  occupation  numbers  of 
the  energy  levels  of  the  absorbing  system.  Recently, 
McMillan  and  Opechowskl  have  pointed  out  that  while 
the  Van  Vleck  moment  'alculatlon  is  a  high  tempera¬ 
ture  approximation  in  that  equal  occupation  of  the 
energy  levels  is  arsumed,  when  b  v  5  k  T,  the  mo¬ 
menta  of  paramagnetic  resonance  lines  may  have  a 
significant  temperature  dependence.  Measurements 
hare  been  performed  on  several  crystals  at  30  kmc/sec 
down  to  0. 3*K.  In  certain  favorable  cases,  it  Is  pos¬ 
sible  to  deduce  not  only  the  magnitude  but  also  the  sign 
of  the  exchange  interactions.  This  paper  is  devoted  to 
a  discussion  of  the  observation  and  significance  of 
these  effects.  (Contractor's  abstract) 
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ELECTRIC  SHIFT  OF  THE  Cr3+  MAGNETIC  RESO¬ 
NANCE  IN  RUBY,  by  N.  Bloembergen  and  E.  B. 

Royce.  [1902]  [13)p.  incl.  diagrs.  table,  refs. 
(AFOER-64-2329)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  [Nonr-186616])  Unclassif'ed 


Also  published  in  Paramagnetic  Resonance,  Proc.  of 
the  First  Inter nat'l.  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962),  New  York,  Academic  Press,  v.  2:  656- 
664,  1963. 

Linear  effects  of  an  electric  field  on  the  hyperflne  In¬ 
teraction  of  Vn"  3d  electrons  with  F19  nuclei  are  de¬ 
tected  as  shifts  of  tbs  nuclear  magnetic  resonance  fre¬ 
quency  of  the  F19  nuclei.  An  electric  field  in  the  [110] 

IQ 

direction  shifts  the  resonant  frequency  for  2  F  sites 
in  the  unit  cell  by  ±  70  kc  per  sec/100  kv  cm*1  and 
leaves  the  other  2  sltea  unaffected.  This  Is  a  new  pa¬ 
rameter  to  be  fitted  by  the  theory  for  the  F19  hyperflne 
Interaction  In  MnFj.  With  a  combination  of  electric 
and  magnetic  fields,  it  is  possible  to  investigate  the 
presence  at  astlferromagnetlc  domain  walls  In  MnFj- 
In  a  crystal  1  mm  x  4. 8  mm  x  7.3  mm  with  the  [110] 
direction  normal  to  the  broad  face,  no  evidence  was 
found  for  domain  walls.  Signal  to  noise  level  limits  the 
certainty  with  which  one  can  aey  domain  walls  are  com¬ 
pletely  absent.  In  these  experiments,  at  least  80%  of 
the  crystal  wae  of  one  domain.  This  situation  has  re¬ 
cently  been  confirmed  by  scattering  of  polarized  neu¬ 
tron  beams.  (Contractor's  abstract) 
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Also  published  to  Paramagnetic  Resonance;  Proc.  of 
Hie  First  Inter  nat'l.  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962),  New  York,  Academic  Press,  v.  2:  607- 
619,  1963. 


The  general  phenomenological  relationships  and  the 
basic  physical  mechanisms  responsible  for  the  occur¬ 
rence  of  electrically  induced  shifts  cf  paramagnetic 
resonance  lines  are  given.  The  affects  are  illustrated 
in  the  case  of  symmetry  for  the  Cr3*  ions  in  ruby 
A  linear  splitting  of  the  paramagnetic  resonance  linee 
is  observed  at  about  14  kmc/sec,  for  several  orienta¬ 
tions  of  the  electric  and  magnetic  Cc  fields.  The  split¬ 
ting  corresponds  to  an  equal  and  opposite  shift  of  the 
Cr  spin  levels  at  2  sites  related  to  each  other  by  in¬ 
version.  The  complete  angular  dependence  of  this 
shift  has  been  determined.  B  is  described  by  addi¬ 
tional  terms  In  the  spin  Hamiltonian  X  E  g  *  £  *  R^ 

E(  (Sj  ♦  Sfc  Sj).  The  5  Independent  non- vanishing 
coefficients  of  the  third  order  R-tenaor  in  symme¬ 


try  have  been  measured  and  a  qualitative  interpretation 
in  terms  of  crystal  field  structure  is  given.  (Contrac¬ 
tor’s  abstract) 
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ELECTRIC  SHIFT  OF  THE  F19  HYPERFWE  INTER¬ 
ACTION  IN  ANTIFERROMAGNETIC  MnFj,  by  P.  S. 

Persian  and  W.  Bloembergen.  [1962]  [9 )p.  Inch  diagrs. 
refs.  (AF06R-64-2330)  (Sponsored  Jointly  by  Air 
Force  Ounce  of  Scientific  Research,  Office  cf  Naval 
Research,  and  Signal  Corps  under  [Notir-166616]} 

Unclassified 
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CERTAIN  RESULTS  IN  PULSE  TRANSMISSION 
THEORY,  by  D.  W.  Tufts.  Feb.  5,  1962  [52fc.  incl. 
diagrs.  refs.  (Technical  rept.  no.  355)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  Signal  Corps  under 
Nonr- 188616)  AC  275564  Unclassified 

Some  results  that  pertain  to  the  problem  of  controlling 
Intersymbol  Interference  and  additive  noise  interfer¬ 
ence  in  a  certain  type  of  pulse  transmission  syst.  m  are 
discussed.  An  amplitude  modulated,  periodic  pule., 
train 's  the  input  to  a  noisy,  linear,  and  time  Invariant 
transmission  medium.  At  the  receiver,  the  amplitude 
of  each  transmitted  pulse  Is  estimated  by  performing 
a  weighted  integration  of  the  received  waveform.  A 
pulse  code  modulation  link  is  a  special  case  of  such  a 
system'.  Considering  Interference  to  be  the  mean 
square  difference  between  a  transmitted  pulse  amplitude 
and  the  receiver's  estimate  cf  this  amplitude,  an  ex- 
preseton  is  derived  for  the  minimum  interference  that 
possible  In  tn«  esse  of  transmitted  pulses  of  finite 
si-'-fy.  As  explicit  method  is  also  presented  for 
specifying  a  transmitted  pulse  shape  and  a  receiver 
weighting  fraction  whjeh  permit  the  minimum  interfer¬ 
ence  to  be  *  ’.  need.  The  ways  in  which  the  minimum 
‘nterferem  *  i.  affected  by  the  transmitted  data  rate, 
the  type  ol  u  ission  medium.  Hie  noise  power  den¬ 
sity  spectrum,  .'CO  the  transmitted  pulse  energy  are 
explored  and  compared  with  previous  results.  (Con¬ 
tractor's  abet  act) 
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COMPARISON  OF  DIFFERENT  MODES  OF  REPRE¬ 
SENTATION  OF  MULTIVARIABLE  SYSTEMS,  by  K.  ?. 
Narendra  and  L.  E.  McBride,  Jr.  Mar.  30,  1962, 

41p.  Incl.  diagrs.  (Technical  rept.  no.  356)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
Nonr- 186616)  AD  287039  Unclassified 

A  multivariable  system  may  be  conveniently  represent¬ 
ed  either  by  a  matrix  of  transfer  functions  or  by  a  set 
of  first-order  differential  equations.  The  mode  of 
representation  depends  on  the  nature  of  the  problem 
and  the  constraints  involved.  The  relative  merits  of 
several  methods  as  well  as  their  inherent  limitations 
are  treated.  Concepts  such  as  controllability,  ob¬ 
servability,  structure  and  interaction,  which  are  pe¬ 
culiar  to  multivariable  systems,  are  examined  to  form 
a  basis  for  the  comparison.  (Contractor's  abstract) 
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LIGHT  HARMONICS  AT  THE  BOUNDARY  OF  A  NON¬ 
LINEAR  DIELECTRIC  (Abstract),  by  N.  Bloembergen 
and  P.  S.  Pershan.  [1962]  [l£i.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  [Nonr-18661S]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. .  Series  n,  v.  7: 
259,  Apr.  23,  1962. 

The  Fresnel  formulas  for  the  reflection  and  refraction 
of  light  are  generalized  to  Include  nonlinearities  of  the 
dielectric  nedlum.  Harmonics  appear  both  in  the  re¬ 
flected  and  refracted  waves,  with  distinct  Intensity  and 
polarization  characteristics.  The  theory  predicts  the 
phase  shifts  in  the  harmonics  on  reflection  of  the  light 
beam  going  from  vacuum  to  dielectric  and  vice  versa, 
as  well  as  the  interference  of  harmonics  in  a  nonlinear 
sheet.  It  Is  straightforward  to  generalize  the  results 
to  anisotropic  nonlinear  dielectrics.  In  the  case  that 
2  plane  waves  at  frequencies  wj  and  uj  are  incident  cm 

a  plane  boundary  from  different  directions,  sum  and 
difference  frequencies  are  created  in  directions  which 
do  not  coincide,  in  general,  with  the  directions  of  the 
reflected  and  refracted  fundamental  waves.  If  the  non¬ 
linear  medium  lacks  an  Inversion  center,  the  effects 
of  atomic  surface  layers  of  width  a  are  smaller  than 
the  boundary  harmonics  by  c  factor  (<»/x)2.  The  sur¬ 
face-layer  effect  Is  comparable  In  magnitude  to  elec- 
tnc-quadrapole  and  magnetic-dipole  boundary  har¬ 
monics  In  crystals  with  Inversion  center. 
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LIGHT  WAVES  AT  THE  BOUNDARY  OF  NONLINEAR 
MEDIA,  hv  N.  Bloembergen  and  P.  S.  Pershan.  May 
15,  1962,  5’ :  lncl.  lllus.  refs.  (Technical  <  *pt.  no. 

3  “7)  (Snon3oj  ed  jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  and  Stgrx.l  Corps 
under  Nonr- 186616)  AD  277658  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128:  606-622.  Oct. 

T TO.  - 

Solutions  to  Maxwell's  equations  in  nonlinear  dielec¬ 
trics  are  presented  which  satisfy  the  boundary  condi¬ 
tions  at  a  plane  Interface  between  a  linear  and  nonlinear 
medium.  Harmonic  waves  emanate  from  the  boundary. 
Generalizations  of  the  well-known  laws  of  reflection  and 
refraction  give  the  direction  of  the  boundary  harmonic 
waves.  Their  intensity  and  polarization  conditions  are 
described  by  generalizations  of  the  Fresnel  formulae. 
The  equivalent  Brewster  angle  for  harmonic  waves  is 
derived.  The  various  conditions  for  total  reflection  and 
transmission  of  boundary  harmonics  are  discussed. 

The  solution  of  the  nonlinear  plane  parallel  slab  Is  pre¬ 
sented  which  describes  the  harmonic  generation  in  ex¬ 
perimental  situations.  An  Integral  equation  formulation 
for  wave  propagation  in  nonlinear  media  is  sketched. 
Implications  of  the  nonlinear  boundary  theory  for  ex¬ 
perimental  systems  and  devices  are  pointed  out.  (Con¬ 
tractor's  abstract) 
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LINEAR  STARK  SPLITTING  OF  NUCLEAR  SPIN 
LEVELS  IN  GaAs,  by  D.  Gill  and  N.  Bloembergen. 

[1962]  [6J>.  incl.  illus.  diagrs.  table,  refs.  (Technical 
rept.  no.  414]  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency;  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-186616)  AD  409539;  AD  410418 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  129:  2398-2403. 

B£r  15,  IMS. 

A  quadrapole  splitting  of  the  fourfold-degenerate  nue'ear 
spin  levels  of  Ga®®,  Ga71,  and  As75  in  a  single  crystal 
of  GaAs  has  been  induced  by  the  application  of  a  dc 
electric  field  along  the  {111]  direction.  The  splitting  of 
the  nuclear  magnetic  resonance  has  been  observed  and 
the  coupling  constants  Rj4  between  the  Induced  gradient 

tensor  and  the  applied  homogeneous  electric  field  have 
been  determined.  The  results  are  R14(Ga"#)  =  1.05x 
lO^cm'1,  RJ4(Ga71)  -  0.9  x  lO^cm*1,  and  RH(A*75)  « 

1.  55  x  10*®cm'l.  A  simple  theoretical  model  explains 
the  physical  origin  of  this  effect  quite  well.  (Contrac¬ 
tor's  abstract) 
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PARAMAGNETIC  RESONANCE  LINES  AT  LOW  TEM¬ 
PERATURE,  iy  I.  Svare  and  C.  Setdai  Sept.  5,  1962 
[IT9)p.  lad.  dfegra.  tables,  rate.  (Technical  rept. 
ao.  STS)  (Spti—ored  jointly  by  Air  Force  Office  st 
Scientific  Reeeertb,  Office  of  Navel  Research,  and 
Sifaal  Corps  aider  Noer-lsOSlt)  AD  29569? 

Unc la  sallied 

A  eomber  of  paramagnetic  resonance  liaeshapes  bare 
been  analyzed  aad  explained  in  terms  of  spin-spin  In¬ 
teraction.  X  is  shown  that  this  technique  may  be  an 
important  supplement  to  other  methods  of  investigating 
iateraction  is  paramagnetic  salts.  Tbs  advantages  of 
tbs  line  moment  method  at  low  tempera  tore  are:  (1) 

The  enchaage  interaction  can  be  found  in  sign  and  mag- 
attudr,  possible  anisotropy  of  the  exchange  can  be  de¬ 
tected;  (2)  Exchange  Interaction  between  unlike  neigh- 
bora  only  can  be  measured;  if  Use  total  exchange  is 
known  from  other  data,  the  exchange  between  like 
neighbors  can  be  separated  out;  and  (3)  The  method 
works  bent  at  rather  weak  interaction  where  specific 
beat  aad  susceptibility  experiments  are  difficult  to 
perform  with  sufficient  accuracy.  The  disadvantages 
of  the  method  are:  (1)  A  complex  He3  cryostat  is  needed 
aad  tt  la  difficult  to  mount  the  sample  inside  the  cavity 
in  good  heat  contact  with  the  He*  reservoir;  and  (2) 
Spherical  samples  are  needed  to  avoid  demagnetizing 
effects;  however,  magnetostatic  modes  are  easily  ex¬ 
cited  In  spheres,  and  die  may  obscure  the  true  line- 
shape.  (Contractor's  abstract) 
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RELAXATION  TIME  MEASUREMENTS  IN  RUBY  BY 
A  DC  MAGNETIZATION  TECHNIQUE,  by  S.  -Y.  Fei*. 
dune  1,  1*62,  S8p.  lncl.  diagn.  refs.  (Technical  rept. 
no.  371)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  aad 
Signal  Corps  under  Nonr-186618)  AD  291503 

Unclassified 

A  method  of  meaauriv  the  relaxation  time  of  para¬ 
magnetic  substances  was  developed.  The  change  in 
the  t- component  of  the  magnetization  was  detected  by 
a  pick-up  coll  and  the  signal  was  amplified,  integrated, 
and  displayed  on  an  oscilloscope.  The  method  was 
much  simpler  than  any  of  the  other  methods,  and  the 
reliability  of  data  was,  therefore,  better.  By  this 
technique,  the  croes-rebuatioe  and  ‘  soln-  lattice 

relaxation  times  were  measured  for  ■'  y  crystals. 
Hlfh-ordsr  cross-relaxation  process? ,  Involving  3,  4, 
and  5  spins  were  observed,  and  the  relaxation  tig  al 
could  be  described  fairly  veil,  by  the  solution  of  a  set 
of  rate  equations  appropiUte  to  the  particular  process. 
Spin-lattice  relaxation  times  were  measured  at  differ¬ 
ent  temperatures  and  concentrations.  A  Btoemberges- 
Pershan  model,  Involving  an  inverted  Crbach-Wolf 
mechanism,  could  satisfactorily  explain  the  observed 
data.  The  dependence  on  concentration,  magnetic 
field  strength  was  also  discussed.  A  qualitative  ex¬ 


explanation,  due  to  Orbaeh,  was  given  and  th.  result 
was  compared  with  th#  Misting  data.  It  avems  that 
there  is  a  mild  field  dependence,  approximately  linear 
with  H,  at  high  mags stlc  fields.  (Contractor's  abstract) 


1061 

Harvard  U.  [Cruft  Lab.  ]  Cambridge,  Maas. 

RELAXATION  TIME  MEASUREMENTS  IN  RUBY  BY  A 
DC  MAGNETIZATION  TECHNIQUE,  by  S.  -Y.  Feng 
and  N.  Bloembergen.  [1962]  [5fc>.  lncl.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [Nanr-186616])  Unclassified 

Ptfelithed  in  Ffcys.  Rev. ,  v.  130:  531-535,  Apr.  15, 

158s: - 

Relaxation  time  measurements  by  observation  of  the  re¬ 
covery  of  the  z  component  of  the  dc  magnetization  have 
been  carried  out  In  ruby.  Harmonic  cross-relaxation 
processes.  Involving  2,  4,  and  5  spins,  have  been  iden¬ 
tified.  The  cross- relaxation  time  for  the  5-spln  process 

is  found  to  be  proportional  to  !"*•  ®,  where  f  *  Cr:  Al 
atom  ratio.  The  spin-lattice  relaxation  time  is  propor¬ 
tional  to  r1  for  small  f,  but  decreases  faster  at  higher 
concentrations.  The  temperature  dependence  as  T*1  or 
T"J  can  be  explained  by  a  model  of  cross  relaxation  be¬ 
tween  single  ions  and  exchange  coupled  pairs.  The  mag¬ 
netic  field  dependence  is  small. 


1062 

Harvard  o.  Cruft  Lab. ,  Cambridge,  Mass. 

A  SELF  ORGANIZING  CONTROL  SYSTEM  BASED  ON 
CORRELATION  TECHNIQUES  AND  SELECTIVE  REIN¬ 
FORCEMENT,  by  D.  N-  Streeter  and  K.  S.  Narendra. 
July  20,  1962  [54j>.  ind.  Ulus,  diagrs.  refs.  (Techni¬ 
cal  rept.  no.  359)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr-186616)  AD  29 1498 

Unclassified 

Control  systems  that  exhibit  a  capacity  to  learn,  in  the 
sense  of  meaningful  self-alteration  based  on  experience 
are  studied.  The  reli.  Jon  between  learning,  adaptation, 
and  self-organization  In  control  syMems  and  in  animals 
is  discussed.  A  system  capable  of  synthesizing  its  con¬ 
trollers  without  explicit  knowledge  of  the  process  or  the 
spectra  of  the  inputs  is  described.  The  synthesis  Is 
base,  on  the  cross-correlation  between  a  signal  repre¬ 
senting  the  desired  output  state  and  the  various  compo¬ 
nents  of  the  tentative  input  signal.  The  system,  in  a 
general  way,  exemplifies  the  principles  of  learning  used 
in  programming  a  computer  to  play  checkers.  Results 
of  computer  simulation  of  the  system  are  presented. 

Tie  purpose  is  to  present  the  motivation  and  the  physi¬ 
cal  reasoning  an  which  the  system  was  based.  Results 
of  computer  simulation  of  a  self-organizing  system  are 
presented  to  demonstrate  the  feasibility  of  the  design. 
(Contractor's  abstract) 
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Harvard  U.  [Cruft  Lab.  ]  Cambridge,  Mass. 

SUM  RULES  RELATING  COHERENT  X-RAY  SCATTER¬ 
ING  DATA  TO  THE  DIAMAGNETIC  NUCLEAR 
SHIELDING  CONSTANT  AND  TO  THE  SELF- ENERGY 
OF  THE  CHARGE  DISTRIBUTION  OF  THE  8CAT- 
TERER,  by  J.  N.  Silver  man  and  Y.  Obata.  [1962] 

[2]p.  incl.  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr- 188616;  and  Atomic  Energy 
Commission)  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  38:  1254-1255, 

Mar.  1,  1M3. 

Two  sum  rules  were  derived.  The  sum  rule  relating 
coherent  x-ray  scattering  to  the  diamagnetic  shielding 
constant  was  applied  to  Br  using  the  data  of  Hanson 
(Jour  Cbem.  Phys. ,  v.  36:  1046-1048,  Feb.  15,  1962). 


1064 

Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 

TRANSIENTS  IN  CYLINDRICAL  A  ITENNAS,  by  H.  J. 
Schmitt.  Jan.  5,  1959  [52}p.  incl.  illus.  diagrs.  refs. 
(Technical  rept.  no.  296)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  undo-  Nonr- 186628) 

AD  216884  Unclassified 

Transients  in  cylindrical  antennas  are  Investigated  for 
the  particular  case  of  a  step- function  excitation.  The 
transient  response  of  the  radiation  field  of  a  driven 
antenna  and  the  induced  transient  voltage  on  a  loaded 
receiving  antenna  are  considered.  The  theoretical 
analysis  makes  use  of  Fourier's  theorem  to  express 
the  response  as  an  Integral  over  the  response  to  all 
individual  frequency  components.  The  response  as  a 
function  of  time,  obtained  by  graphical  integration, 
shows  rapid  osculations  with  a  periodicity  determined 
by  the  first  resonance  frequency  of  the  antennas. 
Transient  times  are  discussed  in  their  relation  to  the 
bandwidth  of  the  antenna.  By  proper  loading  of  the 
dipole,  transient  times  of  the  order  of  the  time  needed 
for  a  wave  to  travel  along  the  dipole  axis  can  be  ob¬ 
tained.  The  response  of  a  receiving  antenna  and  the 
response  of  a  transmitting  antenna  for  any  kind  of  ex¬ 
citation  are  shown  to  be  connected  by  a  differentiation 
or  integration  process.  An  experimental  investigation 
is  described  in  which  the  reception  cf  a  transient  field 
due  to  a  shock-excited  distant  transmitting  antenna  is 
observed.  The  measured  results  are  in  very  good 
agreement  with  the  theoretical  prediction.  (Contrac¬ 
tor’s  abstract) 


1065 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

ELECTROMAGNETIC  HELD  PROBES,  by  H. 
Whiteside.  Oct.  25,  1962  [251  J).  Incl.  illus.  diagrs. 


tables,  refs.  (Technical  rept.  no.  377)  (AFOSR-J1613) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Slgml  Corps 
under  Nonr- 186632)  AD  400131  Unclassified 

The  behavior  of  probes  in  the  electromagnetic  field  is 
limited  by  the  averaging  of  the  measured  field  over  the 
finite  size  of  the  probe.  This  is  the  major  restriction 
an  the  use  of  the  receiving  dipole  as  an  electric  probe. 
The  usual  magnetic  probe,  a  shielded  loop,  setters  In 
addition  from  a  lass  well-known  source  of  error,  foch 
a  loop,  even  for  moderate  size,  will  sustain  currants 
that  are  proportional  to  the  tangential  electric  field, 
not  to  the  normal  magnetic  field  as  desired.  These 
electric  mode  currents  are  studied  In  some  detail,  and 
methods  of  avoiding  or  reducing  them  are  proposed  and 
tested.  In  addition,  the  behavior  of  loop  probes  is 
studied  in  general,  both  theoretically  and  axperlmso- 
taUy,  varying  all  the  relevant  parameters  such  as  loop 
size,  shape,  wire  size,  and  load.  (Contractor's 
abstract,  modified) 


1066 

Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 

HIGH-FREOUENCY  DIF  FRACTION  OF  CYLINDRICAL 
WAVES  BY  AN  INFINITE  8 LIT  IN  A  PLANE  SCREEN, 
by  C.  L.  Tang.  Jan.  21,  1959  [19fc>.  incl.  diagrs. 
tables.  (T>  chnlcal  rept.  no.  297)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr- 186632) 

AD  214980  Unclassified 

The  scattering  of  a  cylindrical  wave  of  wave  number  k 
by  an  infinite  slit  of  width  2a,  in  a  plane  acoustically 
soft  screen  of  zero  thickness  and  infinite  extent  is  con¬ 
sidered.  The  line  source  is  assumed  to  be  at  a  distance 
from  the  center  of  the  slit  comparable  to  or  greater 
than  the  width  of  the  allt.  In  the  limit  of  large  ha,  the 

transmission  coefficient  is  found  up  to  the  order  (ka)*5/'3. 
(Contractor's  abstract) 


1067 

Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 

AN  ASYMPTOTIC  SOLUTION  OF  DIPOLES  IN  A  CON¬ 
DUCTING  MEDIUM,  by  K.  Slvaprasad.  Jan.  25,  1962 
[23jp.  incl.  diagrs.  (Technical  rept.  no.  354)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
Nonr- 186632)  AD  275331  Unclassified 

A  dipole  located  in  a  semi-infinite  dissipative  medium 
is  treated.  A  new  technique  was  applied  to  the  Som¬ 
mer! eld  integrals  based  on  a  method  suggested  by 
Llghthill  for  asymptotic  solutions  of  Fourier  Integrals. 
The  advantages  of  the  method  are  Its  simplicity  and 
ease.  The  results  are  valid  for  Mr  fielda  in  both  air 
and  the  conducting  medium.  (Contractor's  abstract, 
modified) 
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Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 

DIFFRACTION  BY  A  CIRCULAR  APERTURE  IN  A 
UNUHRECTIONALLY  CONDUCTING  SCREEN.  by 
S.  R.  Seshadrl  and  T.  T.  Wu.  Apr.  10,  IMS  [32  V 
tael,  dlagrs.  (Technical  rapt.  bo.  MO)  (Sponsored 
Jointly  by  Air  Fores  Office  of  Scientific  Research, 
Office  at  Naval  Research,  and  Signal  Corps  under 
Nonr-186632,  and  National  Science  Foundation) 

AD  375334  Unclassified 

The  diffraction  of  a  normally  Incident  plane  electro¬ 
magnetic  wave  with  nave  number  k  by  a  circular  aper¬ 
ture  of  radius  a  In  an  unid lrectlonally  conducting  plane 
screen  at  zero  thickness  and  Infinite  extent  Is  car- 
elder sd.  in  the  limit  at  large  ka,  the  ratio  at  the 
transmission  cross  section  to  tt:  jsometrlcal  optica 
value  ral  is  found  up  to  the  order  (ha)*®/*.  A  new 
feature  of  this  problem  is  that  a  set  of  rays  in  the 
sense  of  Keller's  geometrical  theory  ct  diffraction 
emanates  from  the  regions  of  the  aperture  rim  to  which 
the  current  on  the  screen  Is  nearly  tangential  and  pro¬ 
ceeds  In  all  directions.  However,  far  the  case  of  nor¬ 
mal  incidence,  these  rays  do  not  contribute  to  the 
transmission  cross  section  up  to  the  order  (ka)-3/2. 
(Contractor's  abstract) 


1049 

Harvard  U.  Cruft  lab. ,  Cambridge,  Hass. 

EXCITATION  OF  PLASMA  WAVES  IN  AN  UNBOUNDED 
HOMOGENEOUS  PLASMA  BY  A  LINE  SOURCE,  by 
8.  R.  Seshadrl.  July  33,  IMS  [37]p.  incl.  dlagrs. 
(Tschnical  rept.  no.  373)  (Sponsored  Jointly  by  Air 
Force  Office  at  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr- 186433) 

AD  283330  Unclassified 

The  radiation  characteristics  of  a  line  source  of  mag¬ 
netic  current  embedded  in  a  homogeneous  electron 
plasma  of  Infinite  extent  are  investigated  for  (he  case 
in  which  a  uniform  magnetic  field  Is  impressed  exter¬ 
nally  throughout  the  medium  In  the  direction  of  the 
source.  The  a  ingle- fluid  theory  of  magnetohydrody- 
namlcs  is  employed.  A  very  simple  model  la  assumed 
for  the  plasmas.  Under  this  assumption,  it  Is  found 
that  there  are  2  modes  of  propagation  of  wjvos  of 
small  amplitude.  By  esaminieg  the  behavior  of  these 
modes  In  die  limiting  cases  of  ranlahlng  exterrcl  mag¬ 
netic  field  or  infinite  source  frequency,  they  are  iden¬ 
tifiable  as  the  modified  forma  of  the  usual  plasma  and 
optical  modes  which  exist  In  an  Isotropic  electron 
plasma.  The  dispersion  relations  for  these  2  modes 
are  discussed.  The  power  radiated  is  each  of  the  2 
modes  is  also  evaluated.  B  1-  round  that  the  power 
radiated  In  the  optical  mode  la  always  lower  than  that 
daa  to  tha  ltna  scarce  in  free  space,  whereas  the  power 
radix  tad  in  the  plasma  mode  is  higher  than  that  value 
for  certain  ranges  of  the  source  frequency.  (Contrac¬ 
tor's  abstract) 


1070 

Harvard  U.  Cruft  Lat. ,  Cambridge,  Mass. 

EXCITATION  OF  SURFACE  WAVES  ON  A  PERFECTLY 
CONDUCTING  SCREEN  COVERED  WITH  ANISOTROPIC 
PLASMA,  by  S.  R.  SeMadri.  May  7,  1M2  [24V-  incl. 
dlagrs.  (Technical  rept.  no.  3M)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr- 186*32,  and 
National  Science  Foundation)  AD  2S22S3 

Unclassified 

The  field  due  to  a  line  source  of  magnetic  current  situ¬ 
ated  In  a  lossless  plasma  region  above  a  perfectly  con¬ 
ducting  screen  is  considered  when  a  uniform  static  mag¬ 
netic  field  la  impressed  throughout  the  plasma  region 
parallel  to  the  direction  of  the  line  source.  B  la  show- 
that  under  certain  conditions  surface  waves  are  excited 
on  the  screen.  The  dependence  of  the  efficiency  at  ex¬ 
citation  cf  surface  waves  on  the  distance  d  of  the  line 
source  from  the  ground  screen  is  examined.  Also,  the 
asymptotic  series  for  the  radiation  fiud  is  derived,  and 
its  leading  term  Is  shown  to  vanish  for  a  particular  value 
of  d.  Under  these  conditions,  a  strong  surface-wave 
field  is  maintained  near  the  guiding  surface.  (Contrac¬ 
tor's  abstract) 


‘71 

Harvard  U.  Cruft  fab. ,  Cambridge,  Mass. 

EXCITATION  OF  SURFACE  WAVES  ON  A  UNIDIREC- 
TIONALLY  CONDUCTING  SCREEN,  by  S.  R.  Seshadrl. 
Jan.  15,  1M2  [25V  b»cl-  dlagrs.  (Technical  rept.  no. 
344)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-186632.  and  National  Sc  lance  Fount*  - 
tlon)  AD  272040  Unclassified 

Also  published  In  I.  R.  E.  Trans,  on  Microwave  Theory 
and  Tech. ,  v.  llTT-10:  274-266,  July  1962. 

The  excitation  of  plane  surface  waves  by  a  line  source 
on  a  un (directionally  conducting  infinite  and  semi-infi¬ 
nite  screen  Is  considered.  The  condition  for  the  ex¬ 
istence  of  the  surface  wave  and  the  optimum  location  at 
the  line  source  to *  obtaining  the  highest  efficiency  at  ex¬ 
citation  are  determined.  (Contractor's  abstract) 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

IMPEDANCES  AND  ADMITTANCES  OF  LONG  ANTEN¬ 
NAS  IN  AIR  AND  IN  DISSIPATIVE  MEDIA  WITH  TABLES 
OF  THE  FUNCTIONS  i(p)  a  l*(p)  -  1  *  lp,  b*  D.  W. 
Gooch,  C.  W.  Harrison,  Jr.  and  others.  Jan.  15,  1962 
[176]p.  incl.  dlagrs.  tables,  refs.  (Technical  rept.  no. 
353)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  (f  Naval  Research,  and  Signal 
Corps  under  Nonr- 186632)  AD  283990  Unclassified 
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Tables  and  graph*  are  provided  for  the  Impedance  and 
admittance  of  cylindrical  dipole  antennas  center  driven 
by  a  delta-function  generator  when  immersed  In  air  or 
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in  a  dissipative  medium.  The  electrical  hall-length 
ranges  from  1  to  100  lor  dipoles  in  air  and  from  1  to 
IS.  7  far  dipoles  in  a  dissipative  medium.  Three  ratios 
of  radius  of  the  antenna  to  wavelength  in  air  have  been 
used.  (Contractor's  abstract) 


1073 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

INPUT  ADMITTANCE  OF  INFINITELY  LONG  DIPOLE 
ANTENNAS  DRIVEN  FROM  COAXIAL  LINES,  by  T.  T. 
Wu.  Apr.  1?,  1962  [life.  incl.  diagrs.  (Technical 
rept.  no.  362)  (Sponsored  jointly  by  Air  Force  Office 
at  Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Carps  under  Nonr-186632,  and  National  Science 
Foundation)  AD  277657  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  1298-1301, 
Nov.  -btc.  1MH. 

For  an  infinitely  long  dipole  antenna  driven  from  a  co¬ 
axial  line,  the  reflection  coefficient  and  hence  the  ap¬ 
parent  terminal  admittance  are  determined  approxi¬ 
mately  when  the  radii  of  the  coaxial  line  are  small 
compared  with  the  wavelength.  This  result  is  useful 
because  the  differences  of  admittances  for  antennas 
with  identical  geometry  near  the  driving  point  are  less 
sensitive  to  the  drWing  condition  and  hence  can  be 
found  approximately  by  many  existing  theories.  (Con¬ 
tractor's  abstract) 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

INPUT  ADMITTANCE  OF  LINEAR  ANTENNAS 
DRIVEN  FROM  A  COAXIAL  LINE,  by  T.  T.  Wu. 

Mar.  15,  1962  [19fe.  incl.  diagrs.  (Technical  rept. 
no.  357)  (Sponsored  jointly  by  Air  Farce  Office  of 
Scientific  Research,  Office  af  Naval  Research,  and 
Signal  Carps  under  N oar -386631,  and  National  Science 
Foundation)  AD  275332  Unclassified 

In  2  cases  of  a  linear  antenna  driven  from  a  coaxial 
line,  it  is  shown  that  the  apparent  terminal  admittance 
to  the  coaxial  line  can  be  additlvely  separated  into  2 
parts  when  the  transverse  dimensions  are  small  com¬ 
pared  with  the  wavelength.  One  of  these  2  parts  de¬ 
pends  only  on  the  wavelength  and  the  dimensions  of  the 
ai.'enna,  while  the  other  part  can  be  Interpreted  as  a 
capacitance  that  depends  only  on  the  radii  of  the  coaxial 
line.  This  capacitance  may  be  found  exactly  from  the 
solution  of  an  integral  equation,  in  the  sense  that 
further  corrections  cannot  be  interpreted  simply  as  a 
capacitance.  (Contractor's  abstract) 


1075 

Harvard  U.  [Cruft  Lab.  ]  Cambridge,  Mi  ss. 

INTERACTIONS  BETWEEN  UGHT  WAVES  IN  A  NON¬ 
LINEAR  DIELECTRIC,  by  J.  A.  Armstrong,  N. 
Bloembergen  and  others.  Mar.  20,  1962  [74fe.  Incl. 


diagrs.  refs.  (Technical  rept.  no.  358)  (Sponsored 
jointly  by  Advanced  Projects  Research  Agency;  Air 
Force  Office  af  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  [Nonr-186632]) 

AS  275333  Unclassified 

Also  published  In  Phys.  Rev.,  v.  127:  1918-1939, 

Sepf.  15,  1962. 

The  induced  nonlinear  electric  dipole  and  higher  mo¬ 
ments  in  an  atomic  system,  irradiated  simultaneously 
by  2  or  3  light  waves,  are  calculated  by  quantum  me¬ 
chanical  perturbation  theory.  Terms  quadratic  and 
cubic  in  the  field  amplitudes  are  included.  An  impor¬ 
tant  permutation  symmetry  relation  for  the  nonlinear 
polarizability  is  derived  and  its  frequency  dependence 
Is  discussed.  The  nonlinear  microscopic  properties 
are  related  to  an  effective  macroscopic  nonlinear  po¬ 
larization,  which  may  be  incorporated  into  Maxwell's 
equations  for  an  infinite,  homogeneous,  anisotropic, 
nonlinear,  dielectric  medium.  Energy  and  power  re¬ 
lationships  are  derived  for  the  nonlinear  dielectric 
which  correspond  to  the  Maniey-Rowe  relations  in  the 
theory  of  parametric  amplifiers.  Explicit  solutions 
are  obtained  for  the  coupled  amplitude  equations,  which 
describe  the  interaction  between  a  plane  light  wave  and 
its  second  harmonic  ot  the  interaction  between  3  plane 
electromagnetic  waves,  which  satisfy  the  energy  rela¬ 
tionship  u.'3  -  x'j  +  uij,  and  the  approximate  momentum 

relationship  -  kj  +  -  At  Third-harmonic  genera¬ 

tion  and  interaction  between  more  waves  is  mentioned. 
Applications  of  the  theory  to  the  dc  and  microwave  Kerr 
effect,  light  modulation,  harmonic  generation,  and 
parametric  conversion  are  dlscusi  ed.  (Contractor’s 
abstract) 
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Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

THE  LONG,  CYLINDRICAL  ANTENNA:  CURRENT  AND 
ADMITTANCE,  by  K.  Iizuka,  R.  W.  P.  King,  and  S. 
Prasad.  Jan.  25,  1962  [43fe.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  351)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr-186632,  and  National 
Science  Foundation)  AD  275563  Unclassifi  ->d 

A  study  was  made  at  the  long,  cylindrical  antenna.  The 
driving-point  admittance,  the  relative  amplitude,  and 
the  phase  distributions  at  the  current  are  given  for  long 
cylindrical  dipole  antennas  ranging  in  electrical  half- 
length  from  8-h  =  0. 3  to  B-h  =  63. 1,  when  drives  by  a 
2-wire  line.  The  measured  values  of  the  driving-point 
admittance  are  in  good  agreement  with  the  Klng-Mlddle- 
ton  second-order-theory  for  the  shorter  lengths  of 
antennas  and  with  Wu's  theory  for  the  longer  lengths. 
Particular  care  was  taken  to  determine  Hie  influence  of 
an  unbalanced  feeding  line  on  both  the  driving-point  ad¬ 
mittance  and  the  current  distrfaution  on  the  antenna. 

The  measured  driving-point  admittance  at  the  long  an¬ 
tenna  was  extrapolated  to  that  at  the  Infinite  length. 

The  current  distributions  on  the  halves  of  the  antenna, 
when  driven  by  symmetric  currents  (completely  unbal¬ 
anced  line)  and  by  anti-symmetric  currents  (balanced 
line),  are  compared.  (Contractor's  abstract) 


245  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


1077 

Harvard  U.  Craft  lab. ,  Cambridge,  Mata. 

A  METHOD  OF  MEASURING  THE  TDiE-DE  r END ENT 
IMPEDANCE  OF  THE  LOAD,  by  K.  Uzuka.  Apr.  20, 
1H2  [17 Jp.  lad.  dtagr*.  table.  (Technical  rapt.  no. 
364)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  aader  Nonr-  1M631)  AD  282292 

Unclassified 

By  processing  a  sequence  of  scope  pictures  of  the  act- 
pat  from  the  probe  of  a  standing-wave  detector  placed 
saciissaivsly  at  a  sequence  of  positions  along  a  n lotted 
coaxial  lias,  the  instantaneous  values  of  a  nonstationary 
load  Impede  see  terminating  a  coaxial  line  may  be  meas¬ 
ured.  This  method  was  applied  to  measure  the  Instan¬ 
taneous  values  of  the  impedance  tf  a  fast-response 
Cadmium  Selealde  photo-cell  which  has  a  rise  and 
decay  time  of  the  order  of  milliseconds.  The  experi¬ 
ments  were  performed  at  600  me.  The  experimental 
results  were  satisfactory  and  a  change  that  took  place 
In  a  few  milliseconds  could  easily  be  measured.  On 
the  other  hand,  a  change  that  occurs  in  a  few  teeth*  of 
a  microsecond  would  be  near  the  present  limit  of 
measurement.  This  technique  could  be  extended  to  the 
measurement  of  the  dynamic  impedance  of  a  plasma 
Mbs  during  the  rise  and  decay  period  of  the  plasma 
intensity,  or  to  the  measurement  of  dynamic  conduc¬ 
tivities,  or  electric  and  magnetic  susceptibiUtie*  In 
general.  (Contractor^  abc-nct) 


1076 

Harvard  U.  Cruft  lab. .  Cambridge,  Maes. 

A  NEW  TECHNIQUE  FOR  MEASURING  AN  ELECTRO¬ 
MAGNETIC  FIELD  BY  A  COIL  SPRING,  by  K.  Uzuka. 
June  16,  1662  [22fe.  incl.  dlagrs.  table,  refs.  (Tech¬ 
nical  rept.  no.  365)  (Sponsored  jointly  by  Air  Force 
Office  cf  Scientific  Research,  Office  uf  Naval  Research, 
and  Signal  Corps  under  Nonr- 166632,  and  National 
Science  Foundation)  AD  287037  Unclassified 

Also  published  in  I.  E.  E.  E.  Trane,  cn  Microwave 
Theory  and  Techniques,  ▼.  MTT-11:  488-505,  Nov. 
1663. 

A  thin  coll  spring  whose  length  can  be  varied  period¬ 
ically  by  mechanical  means  was  used  as  a  probe  to 
measure  the  electric  field  intensity.  The  vibrating 
probe  acts  as  a  re- radiating  antenna  with  periodically 
varying  length  that  modulates  and  scatters  the  compo¬ 
nent  of  the  E  field  which  is  parallel  to  the  axle  of  the 
spring.  The  scattered  signal  le  picked  up  by  a  receiv¬ 
ing  anteena  (the  sending  antenna  was  used  also  as  a 
receiving  antenna)  and  amplified  with  an  amplifier  that 
la  locked- la  with  the  frequency  of  the  mechanics!  vi¬ 
bration  of  the  coil.  Measurements  were  made  with 
call  springs  of  3  different  dimensions,  and  a  gain 
constant  K.  which  should  be  independent  cf  the  product 
of  the  axial  length  of  the  coll  and  the  magnitude  cf  the 
vibration,  was  experimentally  checked.  Measure¬ 
ments  of  the  field  of  a  half-wave  dipole  antenna  as 
msssured  with  the  spring  probe  are  in  general  agree¬ 


ment  with  theory.  An  expression  for  the  pin  of  the 
system  is  obtained  based  upon  the  field-pattern  method, 
and  the  approximations  involved  in  the  reciprocity- 
theorem  method  are  clarified.  It  Is  also  demonstrated 
that  the  effective  length  of  a  thin  helical  antenna  equals 
the  axial  length  of  the  helix.  (Contractor's  abstract; 


1078 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

PERTURBATION  THEORY  OF  PION-PION  INTERAC¬ 
TION  Hi  TWO-PION  APPROXIMATION,  by  T.  T.  Wu. 
Jan.  15,  1962  [27)p.  incl.  dlagrs.  (Technical  rept.  no. 
346)  (Sponsor ed  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Carps  under  Nonr- 186632,  and  National  Science  Founda¬ 
tion)  AD  272358  Unclassified 

Also  published  in  Phys.  Rev. .  v.  126:  2219-2226. 

June  IMS; - 

On  the  basis  cf  the  model  of  a  4-particle  direct  interac¬ 
tion  without  derivative  coupling,  relation*  are  obtained 
between  the  various  renormalized  quantities  related  to 
pion-plon  interaction.  By  considering  only  2-pi  on  inter¬ 
mediate  states  but  preserving  crossing  symmetry  and 
unitarlty  up  to  the  production  threshold,  closed  systems 
of  nonlinear  integral  equations  are  obtained  from  these 
relations  to  describe  approximately  the  low-energy 
pion-plon  scattering.  (Contractor's  abstract) 


1080 

Harvard  U.  Cruft  lab. ,  Cambridge,  Maes. 

A  PHOTOCONDUCTIVE  PROBE  FOR  MEASURING 
ELECTROMAQtETIC  FIELDS,  by  K.  Uzuka.  July  25, 
1962  [31  i>.  Incl.  Ulus,  dlagrs.  refs.  (Technical  rept. 
no.  374)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr- 186632)  AD  281^35  Unclassified 

Also  pubUshed  In  Proc.  Inst.  Elec.  Engineers  (London), 
vTTItE  1747-1754,  Oct.  1963. 

Probes  were  construtted  for  measuring  the  intensity  of 
the  electromagnetic  field  in  which  the  usual  connecting 
leads  between  the  pr  jbe  and  the  detector  are  elimi¬ 
nated.  The  new  d'Aceu  are  modulated  reradlatlng  or 
scattering  antennas  that  consist  of  either  a  small  dipole 
(for  measuring  E)  or  a  small  shielded  loop  (for  meas¬ 
uring  H)  center-loaded  with  a  photo  cell  illuminated  by 
a  chapped  beam  at  light.  The  modulated  scattered  sig¬ 
nal  from  the  probe  is  proportional  to  either  the  com¬ 
ponent  of  the  E  field  which  is  parallel  to  the  axis  of  the 
dipole,  or  to  the  component  of  the  H  field  which  is  per¬ 
pendicular  to  the  plane  of  the  shielded  loop.  The  scat¬ 
tered  3ignal  le  received  by  an  additional  antenna  or  by 
the  same  arfetma  as  Is  used  far  transmission.  The  re¬ 
ceived  signal  is  amplified  by  a  lock-in  amplifier.  The 
same  principle  was  applied  to  the  measurement  of  the 
distribution  of  current  along  an  antenna  with  arbitrary 
shape.  Both  the  near-field  pattern  of  a  half-wave  dipole 
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antenna  and  the  distribution  of  current  along  the  antenna 
as  measured  with  those  optical  probes  are  in  genera! 
agreement  with  the  theory.  The  properties  of  several 
other  types  o(  probes  based  on  the  same  principle  were 
also  explored.  (Contractor's  abstract) 


1081 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

RADIATION  FROM  A  LINE  SOURCE  IN  A  UNIAXIaLLY 
ANISOTROPIC  PLASMA,  by  H.  S.  Tuan  and  S.  R. 
Seshadrl.  Aug.  25,  1962  [20)p.  incl.  diagrs.  (Techni¬ 
cal  rept.  no.  315)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr- 186332)  AD  287036 

Unclassified 

Also  published  in  Canad.  Jour.  Phys. ,  v.  41:  246-257, 

Fet>:  res*: - 

Two  problems  of  radiation  in  a  magnetized,  incom-  - 
pressible  plasma  are  investigated.  The  radiation  char¬ 
acteristics  of  a  lias  source  of  magnetic  current  are 
studied  for  the  case  in  which  the  external  magnetic 
field  is  infinite  and  Is  oriented  in  a  direction  perpen¬ 
dicular  to  that  of  the  source.  The  second  problem  that 
is  treated  is  the  radiation  from  a  uniformly  moving 
line  charge.  Two  cases  are  considered:  (1)  when  the 
motion  of  the  line  charge  is  parallel  and  (2)  when  it  is 
perpendicular  to  the  direction  of  die  external  magnetic 
field.  In  each  case  it  is  found  that  there  is  a  Cerenkov- 
type  radiation  for  frequencies  less  than  the  plasma  fre¬ 
quency.  The  frequency  and  the  angular  Spectrum,  as 
well  as  the  total  energy  radiated  per  unit  path  length, 
are  determined  for  both  cases.  (Contractor's  abstract) 


1082 

Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 

RADIATION  FROM  A  UNIFORMLY  MOVING  CHARGE 
IN  AN  ANISOTROPIC  PLASMA,  by  H.  S.  Tuan  and 
S.  R.  Seshadrl.  Dec.  26,  1962  (3*»Jp.  incl.  diagrs. 
(Technical  rept.  no.  389)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr- 186632,  and 
National  Science  Foundation)  AD  299996 

Unclassified 

Also  published  in  I.  E.  E.  E.  Trans,  on  Microwave 
Theory  and  Techniques,  v.  MTT-11:  462-471,  Nov. 
1963. 

The  radiation  from  a  point  charge  moving  uniformly 
in  a  plasma  is  investigated  when  the  charge  is  moving 
in  the  direction  of  an  external  magnetic  field.  In  gen¬ 
era.  there  aro  2  modes,  for  each  of  which  all  the  com¬ 
ponents  of  the  electric  and  magnetic  field  are  present. 
The  2  parameters  of  interest  in  this  problem  are  the 
ratio  u/c0  of  the  velocity  of  the  charges  to  the  free- 
space  velocity  of  electromagnetic  waves  and  the  ratio  R 
of  the  gyiomagnetic  frequency  to  the  plasma  frequency 
of  the  electrons.  For  2  sets  of  values  of  these  parame¬ 
ters,  the  frequency  and  the  angular  spectrum  of  the 


emitted  radiation  are  obtained.  In  certain  cases,  as 
many  as  3  Cerenkov  rays  are  found  to  propagate  in  the 
same  direction;  these  multiple  rays,  however,  corre¬ 
spond  to  different  modes  of  propagation.  (Contractor's 
abstract) 


1083 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Maas. 

SCATTERING  BY  A  NARROW  PERFEC  LY  CONDUCT¬ 
ING  INFINITE  STRIP  IN  A  GYROTROF  C  MEDIUM,  by 
S.  R.  Seshadrl.  Oct.  25,  1982,  lip,  (Technical  rept. 
no.  380)  (Sponsored  Jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-186632,  and  National  Science  Foun¬ 
dation)  AD  291752  Unclassified 

Also  published  in  L  E.  E.  E.  Trans,  on  Antennas  and 
Prop.  ,  v.  APTJT:  570-573,  Sept.  1963. 

The  scattering  of  a  plane  electromagnetic  wave  of  wave¬ 
number  k  by  a  perfectly  conducting  infinite  strip  of 
width  2*  is  Investigated  for  the  case  in  which  the  sur¬ 
rounding  medium  is  gyrotropic.  Hie  gyrotropie  ants 
is  taken  parallel  to  the  edges  of  the  strip.  The  problem 
is  formulated  in  terms  of  an  integral  equation  whose 
solution  is  obtained  in  the  form  of  a  aeries  in  powers  of 
ka.  Expressions  for  the  far-zone  fields  and  the  first 
2  terms  in  the  series  for  the  total  scattering  cross  sec¬ 
tion  are  obtained.  (Contractor's  abstract) 


1084 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Maaa. 

SCATTERING  BY  DISCONTINUITIES  OF  SURFACE 
WAVES  ON  A  UNIDIRECTIONALLY  CONDUCTING 
SCREEN,  by  S.  R.  Seshadrl.  Jan.  15,  1962  [Sl]p. 
incl.  diagrs.  (Technical  rept.  no.  349)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  8lgnai  Corps  under  Nonr- 
186632,  and  National  Science  Foundation)  AD  274142 

Unclassified 

The  propagation  of  electromagnetic  waves  in  waveguides 
with  anisotropic  walls  has  in  recent  years  assumed 
practical  importance  in  long-distance  waveguide  com¬ 
munication.  It  is  shown  that  an  anisotropic  planar  sur¬ 
face  can  support  a  guided  wave  which  is  attenuated  ex¬ 
ponentially  in  the  direction  norms!  to  iae  surface.  The 
spread  of  the  field  in  this  surface  waveguide  decreases 
as  the  angle  between  the  direction  of  propagation  and 
the  direction  of  the  wires  becomes  close  to  */2.  Ap¬ 
propriate  boundary  conditions  applicable  at  the  surface 
of  such  a  uni  directionally  conducting  screen  are  given. 
Radiation  from  the  open  end  of  such  a  semi-infinite 
surface  waveguide  is  treated.  The  electromagnetic 
fields  produced  at  the  Junction  of  2  semi-infinite  surface 
waveguides  are  em mined;  the  wires  composing  the  2 
surface  waveguides  are  assumed  to  be  in  different  direc¬ 
tions.  A  treatment  is  given  for  the  problem  of  radia¬ 
tion  from  the  junction  formed  by  a  semi-infinite  sur¬ 
face  waveguide  and  a  perfectly  conducting  half-plane. 


>  247  < 


nin  rui^boviu^uriu  niuumun 


For  this  cast1,  the  power  reflection  coefficient  and  the 
radiation  pattern  are  found  to  be  the  same  as  for  the 
open-ended  waveguide.  (Contractor's  abstract) 


1085 

Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 


by  T.  T.  Wu.  Apr.  16,  1962  |10fe.  incl.  diagrs.  (Tech¬ 
nical  rept.  no.  361)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr-Ul6632,  and  Nations. 

Science  Foundation)  AD  277656  Uncle aalft.M 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  1301-1304, 
Nov.  -Dec.  1662. 


THE  SMALL  LOOP  ANTENNA  IMMERSED  IN  A  DIS¬ 
SIPATIVE  MEDIUM,  byC.-L.  Chen.  May  20,  1062 
[7J>.  incl.  dtagr.  (Technical  rept.  no.  369)  t Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
Nonr-184632,  and  National  Science  Foundation) 

AD  263627  Unclassified 


The  current  distribut'on  on  a  thin  circular  loop  trans¬ 
mitting  antenna  driven  by  a  delta-function  generator  ta 
determined  approximately  by  Fourier  series  expansion. 
A  difficulty  encountered  In  previous  analysis  is  shown 
to  be  due  to  an  inadequate  approximation.  (Contrac¬ 
tor's  abstract) 


The  problem  at  a  thin  lcop  antenna  in  free  space  has 
been  studied  extensively  by  Storer.  The  Ha  11  In  integral 
equation  for  the  current  is  solved  by  means  of  aFo 
Fourier  Series.  The  problem  considered  in  this  report 
as  the  Input  admittance  of  a  small  thin-wire  loop  anten¬ 
na  immersed  in  a  dissipative  medium.  The  following 


equation  is  derived:  input  admittance  -Y^ 


l(o) 

V 


vvW 
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Harvard  U.  Cruft  lab. ,  Cambridge,  Mass. 

t.  TERMINAL  ZONE  CORRECTIONS  FOR  A  DIPOLE 

I  DRIVEN  BY  A  TWO-WIRE  LINE,  by  K.  Iizuta  and 

|  R.  W.  P.  King.  Feb.  25,  1962  [23fc.  incl.  diagrs. 

f  tables,  refs.  (Technical  rept.  no.  352)  (Sponsored 

f  jointly  by  Air  Force  Office  of  Scientific  Research, 

[  Office  of  Naval  Research,  and  Signal  Corps  under 

f  Nonr  186632)  AD  277663  Unclassified 

f 

[  The  terminal- zone  effects  on  the  dipole  antenna  driven 

[  by  a  2-wire  transmission  line  have  been  re-examined. 

J  A  series  inductive  correction  together  with  other  ter- 

[  minal-zone  corrections  is  found  necessary  to  reduce 

[  the  measured  apparent  admittance  of  the  antenna  terml- 

[  natlng  the  2-wire  line  with  the  ideal  admittance  of  the 

S  dipole  antenna  when  driven  by  a  delta-function  gen*r- 

!  ator.  The  series  inductive  correction  takes  account  of 

£  the  absence  of  the  antenna  wire  in  the  gap  between  the 

2-wires  of  the  transmission  line.  With  this  additional 
correction,  the  measured  apparent  admittance  of  a 
[  dipole  antenna  may  be  brought  into  excellent  agreement 

with  theoretical  values  and  also  reconciled  with  the 
£  quite  different  values  measured  with  a  coaxial  line  for 

£  an  antenna  consisting  of  the  vertical  inner  conductor  of 

|  the  line  extended  over  a  horizontal  ground  plane.  (Con- 

|  tractor's  abstract) 


1087 

Harvard  U.  Craft  Lab. ,  Cambridge,  Mass. 

THEORY  OF  THE  THIN  CIRCULAR  LOOP  ANTENNA, 


1088 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

TRANSIENT  RESPONSE  OF  LINEAR  ANTENNAS 
DRIVEN  FROM  A  COAXIAL  LINE,  by  T.  T.  Wi  and 
R.  W.  P.  King.  May  25,  1962  [26|>.  incl.  diagrs. 
(Technical  rept.  no.  370)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr- 186832) 

AD  287038  Unclassified 

The  initial  transient  response  of  straight  wires  con¬ 
nected  to  coaxial  lines  is  studied  theoretically  for  the 
case  where  a  pulse  is  applied  to  the  coaxial  line.  The 
wave  form  of  the  return  pulse  Is  first  found  approxi¬ 
mately  for  the  case  of  a  pulse  of  zero  rise  time.  Since 
this  does  not  correspond  to  any  feasible  experimental 
situation,  the  effect  of  a  Unite  rise  time  is  considered 
in  detail.  Numerical  results  are  obtained  for  several 
special  cases.  (Contractor's  abaitoct) 


1089 

Harvard  U.  Dept,  nf  Chemistry,  Cambridge,  Mass. 

CASIMIDINE,  A  FRAGMENT  OF  C ASIMIROEDIN E 
CONTAINING  B-GLUC06E  AND  N-METHYLH1STA- 
M1NE,  by  S.  Raman,  J.  Reddy  and  W.  N.  Lipscomb. 
'1962]  [6J>.  incl.  diagrs.  tables,  refs.  (Sponsored 
.oiatly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)809  and  National  Institutes  of  Health) 

Unclassified 

Published  in  Acta  Cryst. ,  v.  16:  364-369,  Apr.  10, 

mr. - 

The  molecular  and  crystal  structure  of  the  dihydro¬ 
chloride  at  the  allalo'd  casimidine  has  beat  elucidated. 
A  8-glucose  resiJue  Is  established  and  is  shown  to  the 
point  of  attachment  of  the  CHjCH^NHCHj  group  of  N- 
methylhisumlne.  The  H-bonding  scheme  suggests  that 
the  other  2  N  atoms  of  the  dihydrochloride 
(CJ2H21N3O5.  2HC1)  are  protenated.  There  are  4 
formula  weights  in  a  unit  cell  of  dimensions  a  «  27. 81, 
b  *  10. 76  and  c  =  5. 78  A,  and  the  space  group  is 

P2,2,2,.  The  final  value  of  R  =  I|  >F  i-|F  !  l/TlFl 
til  o  c  0 

is  0. 12  for  the  1036  observed  reflections.  (Contrac¬ 
tor's  abstract) 
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Harvard  U. 


Dept,  of  Chemistry,  Cambridge,  Mass. 


Harvard  U.  (Dept,  o f  Chemistry]  Cambridge,  Mass. 


STRUCTURE  OF  CUjB^Hjjj,  by  R.  D.  Dobrott  and 
W.  N.  Lipscomb.  (1962]  [6 Jp.  incl.  diagrs.  tables, 
refs  (Sponsored  jointly  by  Air  Force  Otflce  of  Sci¬ 
entific  Research  under  (AF  49(638)809]  and  National 
Institutes  of  Health)  Unclassified 

Published  In  Jour.  Chem.  Phys. ,  v.  37:  1779-1784, 

Oct.  15,  1962. 

An  x-ray  diffraction  study  of  the  crystal  structure  of 
Cu2Bj0Hjq  shows  that  the  earlier  proposal  that  the 

-2 

B10Hi0  lon  11:18  D4d  symmetry  is  correct,  and  further 
establishes  the  covalent  nature  of  the  interactions  of 
Cul  with  B  atoms  forming  the  edges  of  the  polyhedron. 
There  are  8  CujBjqHjq  in  a  unit  cell  having  dimensions 

a  =  10. 11,  b  =  11. 36,  and  c  -  14.  SO,  and  the  space 
group  is  Pcab.  Bonds  within  a  tetragonal  pyramid  are 
1. 73  A  (to  apex)  and  1. 86  A  (along  base),  while  B-B 
bonds  between  the  tetragonal  pyramids  are  1.81  A  in 
length.  The  closest  Cu-  ■  •  B  distances  range  from  2. 14 
to  2  33  A  in  length. 


THEORY  OF  POLYHEDRAL  MOLECULES.  III.  POPU¬ 
LATION  ANALYSES  AND  REACTIVITIES  FOR  THE 
CARBORANES,  by  R.  Hoffmann  and  W.  N.  Lipscomb. 
(1962]  [5^3.  incl.  diagrs.  tables  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)809]  Office  of  Naval  Research,  and  Public  Health 
Service)  Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  38:  3489- 
3*93,  June  1 5,  1962. 

Population  analyses  of  the  molecular  orbitals  of  the 
polyhedral  carburanes,  B^  jCjHjj,  are  computed.  All 

the  geometrical  Isomers  of  the  trigonal,  tetragonal, 
pentagonal  bipyramid,  and  the  Icosahedron  geometries 
are  analyzed,  and  predictions  were  made  of  the  reac¬ 
tivities  of  these  compounds  and  their  derivatives.  A 
comparison  is  also  made  between  an  LCAO-MO  charge 
distribution  and  that  derived  from  the  3-center  bond 
formalism.  (Contractor’s  abstract) 
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Harvard  U.  Dept,  of  Chemistry,  Cambridge,  Mass. 

STRUCTURE  OF  THE  ALKALOID  C ASIMIROEDIN  E, 
by  S.  Raman,  .1.  Reddy  and  others.  [1962]  (4fc>.  Incl. 
diagr.  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  [AF  49(638)809]  and  National 
Institutes  of  Hea  ,-.i)  Unclassified 

Published  in  Tetrahedron  Lira. ,  No  9:  357-360,  May 

T55ST - 

Casimldfne  (I)  was  acetyiated  with  Acj  O-CjHjN  at  25° 

and  cleaved  for  1.  5  hr  at  40°  in  40%  aqueous  HBr- 
AcCH-CHjClg.  The  bromo  sugar  was  extracted  with 
CHjCl^,  and  hydrolyzed  with  Ag^  COj.  Acetylation  of 
the  crude  product  and  chromatography  yielded  28% 
r-D-glucose  pentaacetate,  mp  130-  131°,  [  /,  25/D  <•  3° 
(CHC1,).  The  result  suggested  the  presence  d  sn  N- 
giycosldic  linkage  and  showed  that  casimlroedine  (J)  is 
one  of  a  number  of  possible  N-D-giucosides  of  N-cin- 
namoyl-N-methylhiatamine  in  which  the  configuration 
ol  the  anomerte  center,  the  size  of  the  sugar  ring,  and 
the  N  atom  linked  to  the  sugar  are  indeterminate 
Crystallographic  examination  of  1. 2HCI  establ.s*!-.’  the 
glucose  residue,  except  for  absolute  configuration  and 
further  showed  that  t- -glucose  (all  5  ring  H  atoms  ir  the 
axial  configuration)  is  attached  by  equatorial  bold  t  'he 
histamine  ring  at  the  N  atom  further  from  the 
CHjCHjNHMe  group.  1. 2HC1  has  space  group 

and  unit  cell  dimensions  a  -  27. 81,  b  =  10.  76,  and  „  = 

5.  76A.  The  available  organic  chemistry  and  x-ray 
evidence  complete  tne  structure  of  n  except  for  the 
question  of  trans  or  cis  configuration  of  the  cmnamoyl 
group. 


Harvard  U.  Dept,  of  Chemistry,  Cambridge,  Mass. 

X-RAY  STRUCTURE  DETERMINATION  OF 
(CHjJoNSOjMCHj^  AND  LCAO-MO  STUDY  OF  MUL¬ 
TIPLE  BONDING  IN  SULFONES,  by  T.  Jordan,  H.  W. 
Smith  and  others.  [19621  (6V-  Incl.  diagrs.  tables,  refs, 
sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  (AF  49(638)809 j  and  National  Institutes  ci 
Health)  Unclassified 

P -Ml shed  In  Jour.  Amer.  Chem.  Soc. ,  v.  85:  846- 
851,  Apr.  5,  1963. 

The  crystal  and  molecular  structure  of  (CHjJjNSC^ 
N(CHj)2  has  been  solved,  and  the  bonding  in  isoelec - 
trontc  FjNSOjNFj  has  been  investlgatid  in  LCAO-MO 

one- electron  cpproximiMan,  In  order  to  provide  a  model 
for  understanding  the  barrier  to  internal  rotation  ob¬ 
served  In  o-sulfonyl  ca.  banions.  The  barrier  is  shown 
to  arise  from  interactions  involving  the  d-orbitals  of  S 
with  the  p- orbitals  of  bonded  atoms. 
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Harvard  U.  (Dept,  of  Mathematics]  Cambridge,  Mass. 

ANALYTIC  MAPS  BETWEEN  R1EMANN  SURFACES, 
by  D.  H.  Husv-moller.  [1961]  [Sip.  [AF  18(600)1461] 

Unclassified 

Published  in  Proc.  Amer.  Math.  Soc. ,  v.  13:  412-416, 
June  1962. 

Let  X,  Y  be  Riemann  surfaces  whose  universal  covering 
surfaces  are  unit  disks,  X°,  Y®.  If  [respectively, 

o,  uj  are  fixed  in  X.Y[X°,  Y°]  let  A(X,Y)  [A(X°,  Y°)] 
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be  the  set  of  analytic  maps  from  X  Into  YpC®  Into  Y®] 
which  carry  Xq  onto  y0{0  onto  0  j.  By  a  natural  lifting 

A(X,  Y)  can  be  viewed  as  a  subset  of  A(X®.  Y®).  The 
author  proves  that  A(X,  Y)  Is  a  closed  subset  at 

A(X°,Y°)  where  the  latter  is  given  the  topology  of  uni¬ 
form  convergence  on  compact  sets.  In  the  proof,  an 
approximation  theorem  is  used  which  gives  a  criterion 
for  fn  t  A(Wn,  Y)  to  converge  to  some  f  <  A(X,  Y),  where 

*  W  }  Is  an  increasing  sequence  of  "simply  embedded" 
n 

subsurfaces  of  X.  The  criterion  concerns  the  nature 
of  the  group  homomorphism*  induced  by  the  (natural 
liftings  of  the)  f  .  (Math.  Rev.  abstract) 
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ON  SOME  CONJECTURES  CONCERNING  FINITE 
SIMPLE  GROUPS,  by  R.  Brauer.  (1962)  [Sfc.  incl. 
refs.  (AF  49(938)287]  Unclassified 

Published  in  Studies  in  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  Szego,  C.  Loewner,  and 
others.  Stanford  U.  Press,  1962,  p.  56-61. 

Several  interesting  conjectures  in  the  theory  of  finite 
groups  are  stated.  Each  of  these  conjectures  ic  ac¬ 
companied  by  several  theorems  which  verify  the  truth 
of  these  conjectures  In  special  cases.  The  proofs  of 
most  of  these  theorems  are  omitted.  Conjecture  (A): 
There  exist  only  finitely  many  simple  groups  of  G 
whose  order  g  is  divisible  by  exactly  3  distinct  primes. 
Conjecture  (Bh  Let  G  be  a  simple  group  or  order 
t  *  P*RDgg.  where  p  and  q  are  distinct  primes  (a  >  0, 
b  >  0)  and  where  gg  is  an  integer  prime  to  p.  Con¬ 
jecture  (Ch  If  the  order  of  a  noocyclic  simple  finite 
group  G  is  divisStle  by  p^,  pa  prime,  then  g  >  pa. 

The  final  conjecture,  which  is  a  modification  of  (A), 
is  based  on  the  observation  that  the  order  g  of  each  type 
of  known  classical  group  of  degree  n  over  the  finite 
field  cf  m  elements  seems  to  have  a  factorization 
g=p  . . .  p  .  where  p.,. .  .p  are  integers  so  that 
1*1  r*r  1  r 

the  characters  of  the  group  G  behave  as  though  these 
factors  were  primes.  Conjecture  (A*):  There  exist 
only  finitely  many  simple  group*  G  whose  order  is 
divisible  by  enctly  r  distinct  primes  and  which  do  not 
belong  to  a  class  at  classical  groups  for  which  the  num¬ 
ber  r  does  not  exceed  n.  (Math.  Rev.  abstract) 
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Harvard  U.  !Det*.  of  Mathematics]  Cambridge,  Mass. 

ON  THE  SUPERABUNDANCE  OF  THE  COMPLETE 
UNEAR  SYSTEMS  jND|  (N- LARGE)  FOR  AN  ARBI¬ 
TRARY  DIVISOR  D  ON  AN  ALGEBRAIC  SURFACE,  by 
O.  Zarlskl.  [1962]  (17)?.  (AFG6R-3313)  (AF  49(638)- 
494)  Unclassified 


Also  published  in  Atti  Convegno  Internazionale  Geo- 
metria  Algebrica,  Torino  (Italy)  (1961),  Turin,  Rattero, 
1962,  p.  105-121. 

For  abstract  see  item  no.  1097,  Vol.  VI. 
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Harvard  U.  [Dept,  at  Mathematics'  Cambridge,  Mass. 

THE  THEOREM  OF  RIEMANN-ROCH  FOR  HIGH  MUL¬ 
TIPLES  OF  AN  EFFECTIVE  DIVISOR  ON  AN  ALGE¬ 
BRAIC  SURFACE,  by  O.  Zariski  and  D.  Mumford 
[1562]  [56)?.  incl.  refs.  (AF06R-3314)  (AF  49i638)- 
494)  Unclassified 

Also  published  in  Ann.  Math. ,  v.  76:  560-615,  Nov. 

mr. - 

Let  F  be  a  projective  non-singular  surface  and  let  D  be 
an  effective  divisor  on  F.  The  purpose  of  this  paper  is  to 
determine  the  dimension  of  the  complete  linear  system 
‘nDl  as  a  function  of  n  for  large  Values  of  n.  In  part 
1,  the  author  treats  the  ring-theoretic  aspect  of  the 
problem.  Part  n  is  devoted  to  the  proof  of  some  re¬ 
sults  concernlrg  linear  systems  without  base  joints. 

Part  m  is  devoted  to  the  solution  of  the  general  prob¬ 
lems.  (Math  Rev.  abstract,  modified) 
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Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

SOME  FUNDAMENTAL  LEMMAS  ON  PROJECTIVE 
SCHEMES,  by  Y.  Nakai.  [1962]  [7|>.  (AF  49(638)494] 

Unclassified 

Published  In  Trans.  Amer.  Math.  Soc. .  v.  109:  296- 
302,  Nov.  1963. 

Let  X  be  a  projective  scheme  over  an  infinite  field  k. 
Let  O  be  the  structure  shea!  at  X.  and  let  tJC  be  the 
sheaf  of  total  quotient  rings  at  0  .  Let  <?  *  and  JC  * 
denote  the  sheaves  of  invertible  elements  of  0  znidC. 
respectively.  Then  the  natural  map  5:H®(X,  *  '•?*)  - 

h'(X,  &*)  deduced  from  the  exact  sequence  0  -  tP  *  - 
JC  *  -  jC*/  ©  •  -  0  is  surjective.  In  other  words, 
every  invertible  sheaf  on  X  comes  from  a  Cartier  di¬ 
visor  class.  If  X  is  integral  (i.  e. ,  irreducible  and 
without  nilpotent  elements)  one  knows  that  -JC  *  is  a 
flasque  sheaf,  and  so  H*(X,  ’JC')  -  0.  This  proof  does 
not  work  in  the  general  case,  so  the  author  shows  di¬ 
rectly  that  6  is  surjective.  For  an  example  of  a 

scheme  X  where  H^X.^f*)  *  0,  lake  the  plane  with 
two  embedded  points:  X  =  Spec  A,  where  A  »  kjx,y,z] 

(zJ,  zx,  zy(y  -  1)). (Math.  Rev.  abstract) 
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THE  ZER06  OF  IN  FRA  POLYNOMIALS  WITH 
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PRESCRIBED  VALUES  AT  GIVES  POINTS,  by  J.  L. 
Waish  and  O.  Shisha.  [1962]  i6j>.  inci.  refs.  (AFOSfi- 
3317)  (AF  49(638)574)  AD  453955  Unclassified 

Also  published  In  Proc.  Amer.  Math.  Soc. ,  v.  14:  839- 
SW.~Oct.  1963. 

Abstract  published  m  Notices  Amer.  Math.  Soc. ,  v. 

9  3TCT5S2: 

The  concept  infra  polynomials  with  some  prescribed 

coefficients  (that  is  to  say.  with  prescribed  values  of 
certain  derivatives  at  the  point  z  =  0) is  generalized  by 
prescribing  values  of  the  polynomial  and  of  certain  of 
its  derivatives  at  given  points  Zj,  z^. . . .  zk,  and  the 

geometric  location  of  its  zeros  in  the  complex  plane  is 
studied.  (Contractor's  abstract) 

1100 

Harvard  U.  ;Dept.  of  Mathematics]  Cambridge,  Mass. 

TEICHMULLER  SPACES,  by  L.  V.  Ahlfors.  11262] 

7p.  (AFOSR-3861)  (AF  49(638)574)  Unclassified 

Also  published  ir.  Proc.  InternatT.  Cong,  of  Mathema¬ 
ticians.  Stockholm  (Sweden)  (Aug.  15-22.  1962), 
Djursholm,  Institul  Mittag- UL'ler.  1963,  p.  3-9. 

This  paper  deals  with  the  application  of  TeichmBlkr 
spaces  to  Riemann's  problem  of  moduli.  (Math.  Rev. 
abstract) 
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GEODESIC  CURVATURE  AND  AREA,  by  L.  V. 

Ahlfors.  ,1962]  ;7Jp.  (AFOSR-4673)  (AF  49(638)574) 
AD  407866  Unclassified 

Also  published  In  Studies  in  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  Szego,  C.  Loewner.  and 
others.  Stanford  U.  Press,  1962,  p.  1-7. 

When  dealing  with  the  conformal  mapping  of  portions 
of  a  surface,  one  finds  in  general  that  the  more  nega¬ 
tive  the  Gauss  curvature,  the  more  the  surface  will 
contract  under  conformal  maps.  A  very  precise  form 
is  given  to  this  statement  bv  showing  that  if  one  has  a 
simply  connected  region  with  a  conformal  metric,  then 
upper  and  lower  bounds  for  its  conformal  radius  can  be 
obtained  in  terms  of  inequalities  between  the  area  and 
the  total  Gauss  curvature  of  subregions.  The  method 
uses  a  comparison  of  arai  with  total  geodesic  curva¬ 
ture  which  is  equivalent  to  total  Gauss  curvature,  by 
the  Gauss-Bonnet  formula,  ui  a  manner  analogous  to 
the  author's  previous  applications  of  the  length-area 
method.  The  method  actually  yields  explicit  expres¬ 
sions  for  the  conformal  radius  as  an  extremum  over 
the  totality  of  conformal  metrics  on  the  region. 

(Math.  Rev.  abstract) 
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A  NOTE  ON  THE  KO- THEORY  OF  SPHERE-BUNDLES, 
byR.  Bott.  [1962]  i«i>.  (AF06R-3968)  (AF  49(638)- 
1035)  Unciassi'len 

Also  published  in  Dull.  Amer.  Math.  Soc. ,  v.  68: 
395-4M,  Juiy  1962. 

Two  vector  bundles  E  and  F  over  the  finite  connected 
CW  complex  X  are  J-equlvalent,  if  their  sphere-bundles 
S(E)  ami  S(F)  are  of  the  same  flber-homotopy  type. 

If  they  become  J- equivalent  after  a  suitable  number  of 
trivial  wtndles  is  added  to  both  of  them,  they  are  sta¬ 
bly  J  -equivalent.  This  note  concerns  itself  with  a  new 
stable  J- invariant  9(E),  which  was  suggested  by  the  re¬ 
cent  work  of  Atiyah-Hirzebruch  and  F.  Adams.  In 
fact,  9(E)  bears  the  same  relation  to  the  Adame  opera¬ 
tion  v,  as  the  Stiefel- Whitney  class,  a  known  J -invariant, 
i 

bears  to  the  Steenrod  operations. 
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LECTURES  ON  K(X),  by  R.  Bott.  [1962]  [150|>.  tael, 
diagrs.  tables,  refs.  (AF06R-3969)  (AF  49(838)1035) 

Unclassified 

The  primary  aim  of  these  notes  is  to  discuss  a  J- invari¬ 
ant  of  vector  bundles  9(E),  which  is  computable  once 
the  group  erf  stable  bundles  over  X,  -  that  Is  KfX)  -  Is 
known.  The  invariant  9(E)  is  clearly  suggested  by  re¬ 
cent  work.  The  guiding  principle  U  these  notes  la 
then  to  construct  the  analogue  erf  the  theory  of  charac¬ 
teristic  classes  In  the  K-theory  and  as  this  analogue  Is 
much  simpler  In  the  KU-theory,  it  is  discussed  in  the 
first  8  sec  tions.  The  remainder  of  the  report  dis¬ 
cusses  such  aspects  as:  (1)  sphere-bundles,  (2)  Gysin 
sequence,  '3>  real  projective  bundles.  (4)  Thom 
isomorphism  and  (5)  induced  representatlons. 
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POLYNOMIALS  OF  BEST  APPROXIMATION  Off  AN  IN¬ 
TERVAL,  D,  by  J.  L.  Walsh  and  T.  S.  Motzkta. 

[1962]  [5J?.  (AF06R-J27)  (Sponsored  Jointly  bv  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
62- 193  and  Office  of  Naval  Research)  AD  <29538 

Unclassified 

Also  published  is  Proc.  Nat'l.  Acad.  Scl. ,  v.  46: 
T5S3-1S37,  Sept.  1962. 

The  purpose  of  this  note  is  to  prove  the  following 
theorem:  Let  the  real  function  f(x)  be  analytic  on  the 
interval  EOsill,  and  let  pn(x)  *  f(x)  on  E)  be  a 

polynomial  of  degree  n  which  for  some  p,  0<-p<l, 
minimizes  -  p^x^dx  over  all  polynomials  erf 


251  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


degree  n.  Let  the  zeros  a!  f(x)  —  pn(x)  on  E  have 
respective  multiplicities  k^,  1  *  )  *  r,  and  let  k.’  be 
the  smallest  integer  *  [(1  -  p)kjjand  which  lor  zeros 
interior  to  E  is  also  of  the  same  parity  as  k,.  Then 


>  n.  Here,  [o]  de- 


one  obtains  the  expression  £  k 
j=l  1 

notes  generically  the  largest  integer  not  greater  than 
o-  R  follows  that  kj*  *  k,.  The  analyticity  at  I(x) 

merely  to  shorten  the  proof  is  required  if  f(jt)  is  of 
class  C"-1  provided  f  —  pn  has  no  zero  of  multiplicity 
greater  than  n. 


1105 


lor  -•  <  t  <  0  and  -•  <  x  <  “,  with  rKy)  non-decreasing, 
in  that  u(x,  t)  should  satisfy  (*)  and  be  non-negative 

there.  Let  k(x,t)  =  (tvt)"1  2  exp(-xl/4t).  Necessary 
and  sufficient  conditions  that  u(x,t)  should  have  the  rep¬ 
resentation  u(x,  t)  =  '  k(y  *  ix,  -tWyWy  for  -•  <  t  <  0 

and  -“  <  x  <•  with  o(y)  positive  definite,  are  that 
u(x,t)  should  be  non-negative  and  satisfy  (•)  there  and 

that,  in  addition,  '  •  u(x,ti  exp<x2.- 4t^dx  <•  for  some 

t0  <  0.  Necessary  and  sufficient  conditions  that  u(x,  t) 
u  -  _  2 
have  a  representation  u{x,t)  =  _  expfixy  -  ty  Wy)dy 

for  0  <  t  <  -  and  -«  <  x  <  -,  with  cfy)  positive  definite, 
are  that  u(x,t)  be  non-negative  and  satisfy  (*)  there  and 
that.  In  addition,  ‘  u(x,t  )dx  <  *  for  some  tn  >  0. 
(Math.  Rev.  abstract)  0  0 
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THE  ROLE  OF  THE  APPELL  TRANSFORMATION  IN 
THE  THEORY  OF  HEAT  CONDUCTION,  by  D.  V. 
Widder.  [1962]  (AF06R-64-1622)  (AF  AF06R- 

62-138)  AD  446881  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc. .  v.  109; 
Til- 134.'  Oct.  1963. 

A  function  ufx,  t)«Hlora<t-cbif  and  only  if  it  is  a 
class  C2  solution  of  the  heat  equation  u  _  _  =  u{  for 

<  x  <  “,  a  <  t  <  b.  ufx.  t)  t  H*  for  a  <  t  <  b  if  and 
ouly  if  for  every  t.  »'  (a  <  f  <  t  <  b)  we  have  u(x,t)  = 
kfx -  y,  t  -  t’)u(y,  t*)  dy.  the  Integral  converging 
absolutely.  Here  kfx,  t)  =  e-x*/4t(4*)-l/2.  The  Appell 

transformation  Is  A(v]  =  kfx,  tlofxt’1,  -t"1).  B  trans¬ 
forms  the  family  of  solutions  of  the  heat  equation  Into 
itself.  Two  typical  results  are  the  following;  (1)  a  func- 

".ocu(x,t)lsc<theformu(x,t)=  '  e1**'1*2  «  (y)dy, 

where  ♦  is  entire  order  2,  type  1/e,  if  and  only  If 
v»'x,t)  c  H»  for  [ti  <  o,  where  v  »  Afu];  (ii)  vfx,t)  t  H 
for  t  <  0  and  satisfies  v  *  0  there  if  and  only  If  vfx,  t)  = 
~_J“  e***1?2  dofy)  t  <  0,  with  ofy)  Increasing.  (Math. 
Rev.  abstract) 
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Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

POSITIVE  SOLUTIONS  OF  THE  HEAT  EQUATION,  by 
D.  V.  Widder.  [1962;  [2  Jj.  (AF  AFOSR-62-198) 

Unclassified 

Published  in  Bull.  Amer.  Math.  Soc.,  v.  69.  111-112. 
Jan.  1963. 

Three  new  Integral  representations  associated  with  the 
heat  equation  {*)  u^,  *  ut  are  established.  Necessary 

and  sufficient  cooditicr-=  'hat  u(x,t>  should  have  the  in¬ 
tegral  representation  .  >'  --  ,*  cxpfxy  •  ty^)da<y) 
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Harvard  U.  Harvard  Coll.  Observatory,  Cambridge, 

Mass. 

RESEARCH  STUDY  TO  CONSIDER  THE  ESTABLISH 
MEST  OF  AN  OBSERVATORY  FOR  PLANETARY 
STUDIES  NEAR  CLOUDCROFT,  NEW  MEXICO,  by  B, 
Bell.  Final  rept.  Apr.  30,  1962  S25j>.  Incl.  diagrs. 
table.  (AFOSR-2809)  (AF  49(638)1155)  AD  231227 

Unclassified 

A  conference  was  held  In  Cloudcroft,  New  Mexico,  to 
evaluate  the  suitability  of  a  site  near  C  louder  alt  lor  a 
planetary  observatory,  and  to  advise  the  Air  Farce  on 
a  program  cf  planetary  research.  This  report  details 
the  proceedings  and  the  conclusions  of  the  conference. 
The  members  of  the  committee  inspected  the  proposed 
site,  both  from  the  air  and  In  detail  from  the  ground. 
This  inspection  yielded  2  impressions  adverse  to  the 
location  as  a  site  for  a  major  planetary  observatory. 

In  the  experience  of  the  committee,  best  seeing  tends 
to  be  found  on  hills  and  even  rather  sharp  peaks,  not  in 
the  valley  or  swale  type  of  terrain  characterizing  the 
Cloudcroft  site.  The  committee  agreed  that  the  program 
described  la  them,  including  observations  from  rockets 
and  balloons,  fully  warranted  the  establishment  of  a 
supporting  ground  facility  of  the  type  proposed  by  the 
Air  Force.  Is  view  of  the  great  expense  and  time  re¬ 
quired  for  the  development  of  a  new  site,  the  committee 
suggests  that  consideration  be  given  to  the  erection  of 
the  Air  Force  planetary  observatory  at  one  of  the  high- 
profile  sites  already  developed  In  the  southwestern 
United  States. 
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Harvard  U.  [Lyman  lab.  of  Physics]  Cambridge,  Mass. 

EXTERIOR  ALGEBRA  AND  THE  ACTION  PRINCIPLE.  L 
by  J.  Schwinger.  [1962]  (9^).  (AFOSR-2639)  (AF  49- 
(638)589)  AD  612346  Unclassified 

Also  published  in  Proc.  Nat’!.  Acad.  Sci. ,  v.  48:  603- 
611,  Apr.  1962. 

An  extension  of  number  systems  is  presented  by  aajoining 


-  252  < 


irp  r/jnr's;  c£i  uv-riFir  KKUHPH 


la  eCertu,  ir  Gr^ismann  algebra  which  then  can  be 
employed  ;n  quantum  field  theory.  A  genera!  alge¬ 
braic  and  group  theoretical  basis  of  such  a  fiela  is 
g.ven.  I!  can  be  usees  to  overcome  the  difficulty  when 
the  quantum  action  principle,  deviled  for  quantum 
variables  of  type  v  -  2,  lacks  one  decisive  feature 
at  vould  eracie  it  to  function  as  an  instrument  >A 
calculation 


Harvard  U  J Lyman  laib.  of  Physics;  Cambridge,  Mass 

LS  El-STIC  ELECTRON  SCATTERING  FROM  FLUC¬ 
TUATIONS  IN  THE  NUCLEAR  CHARGE  DISTRIBUTION, 
by  W,  CayiandK.  Gottfried.  |1962)  [25  ji.  inch 
diagrs.  tables,  refs.  (AF06R-2757)  (AF  49(658)539! 
AD  400362  Unclassified 

Also  published  In  Aim.  Phys. ,  v.  21:  47-71.  Jan  1963. 

This  paper  concerns  itsell  with  the  cross  section  o(q,  u) 
fc-r  scattering  of  electrons  thrcwgh  momentum  transfer 
q  awS  energy  loss  a-  from  heavy  nuclei.  This  cross 
section  >s  related  to  the  4-diaensional  Fourier  *-ans- 
f arm  of  the  nuclear  time-dependent  pair  correlation 
Junction;  this  latter  function  gives  a  measure  <x  the 
liuctuatijn  of  the  charge  density  about  its  mean  value. 

Ir.  an  infinite  medium  there  are  regions  os  the  q,  a. 
plane  where  scattering  ;s  possible  only  if  dynamical 
.Tn  contrast  to  statistical)  correlations  are  present. 

An  a  .-gurnets!  concludes  that  for  finite  nuclei  there  is 
a  well  defined  boundary  outside  of  which  the  scattering 
is  due  solely  to  correlations  impressed  on  the  ground 
stale  by  nuclear  forces.  Since  one  would  only  carry¬ 
out  such  experiments  on  heavy  nuclei,  the  break  down 
of  the  Born  approximation  is  also  dismissed,  and  it  is 
concluded  that  one  may  readily  and  quite  reliably  cor¬ 
rect  for  this.  A  general  discussion  of  some  possible 
methods  for  computing  the  relevant  correlation  func¬ 
tion  is  giver-  A  detailed  caicui_tion  of  the  cross  sec¬ 
tion  o(q.  u:)  for  scattering  from  a  gas  of  nncleons  with 
hard  core  interactions  is  presented.  This  is  expected 
to  give  the  qualitative  features  of  the  cross  section  for 
real  nuclei  when  the  values  of  <j  and  ic  are  properly 
chosen.  Furthermore,  It  leads  to  estimates  of  the 
relative  importance  of  diagrams  which  should  be  useful 
m  more  realistic  nuclear  models.  (Contractor's 
abstract) 
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Harvard  U.  (Lyman  lab.  of  Physics]  Cambridge,  Mass. 

THE  DETERMINATION  OF  THE  NUCLEAR  PAIR 
CORRELATION  FUNCTION  AND  MOMENTUM  DISTRI¬ 
BUTION.  by  K.  Gottfried.  jl962]j'18J:.  incl.  diagrs. 
refs.  (AFCSR-2758)  (AF  49(638)589)  AD  400861 

Unclassified 

Also  published  in  Ann.  Phys. ,  v.  21:  29-46.  Jan  1963. 


correlation  function  C(r,r  On  the  basis  of  qualitative 
•  c 

arguments,  it  has  been  concluded  that  a  majority  ol  the 
measurements  of  F  and  C  are  baaed  on  dubious  analysis 
of  the  experimental  data.  In  particular,  the  use  of  the 
impulse  approximation  ui  these  analyses  has  beer, 
brought  into  question.  Although  the  conclusion  that  F(p) 
has  many  high  momentum  components  is  not  questioned, 
it  is  argued  that  there  is  no  reliable  quantitative  knowl¬ 
edge  regarding  F(pl  at  this  time.  Various  experiments 
related  to  the  measurement  of  C,  tn  particular  inelastic 
electron  scattering,  and  the  (--pn!  reaction  are  discussed. 
Here  too  it  is  concluded  that  the  present  knowledg.  is 
virtually  ml.  Some  rigorous  formulae  lor  Ibc  -ross 
sections  measured  in  pursuit  c<  F  and  C  :rc  also  given. 
(Contractor’s  abstract) 

1111 

Harvard  U  [Lyman  Lab.  of  Physics]  Cambridge.  Mass. 

NON- ABELIAN  GAUGE  FIELDS.  RELATIVISTIC  IN¬ 
VARIANCE,  by  J.  Schwinger.  il962i  [7^.  (AF06R- 
4085)  (AF  49(638)589)  AD  407534  Unclassified 

Also  published  in  Rivs.  Rev. .  v,  127;  324-330,  July  1, 
1962. 

A  simple  criterion  for  Lorenlz  invariance  in  quantum 
field  theory  is  stated  as  a  commutator  condition  relating 
the  energy  density  to  the  momentum  density.  With  its 
aid  a  relativistically  invariant  radiation-gauge  formula¬ 
tion  ts  devised  for  a  non- Abelian  vector -gauge  field 
coupled  to  a  spin- 1  2  Fermi  field.  (Contractor's 
abstract) 
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Harvard  U.  Lyman  lab.  of  Physics,  Cambridge.  Mass. 

VARIATIONAL  FORMULATIONS  OF  EQUILIBRIUM 
STATISTICAL  MECHANICS,  by  C.  De  Dominlcls 
11962]  |20J>.  incl.  diagrs.  rrfs.  (AFOSR-J219) 

(AF  49(638)589)  AD  449988  Unclassified 

Alos  published  in  Jour.  Math.  Phys. .  t.  3:  983-1002. 

SipTTSETTSW: 

Thermodynamical  functions  for  classical  and  quantum 
systems  are  expressed  in  terms  of  the  1 -particle  density 
nj  and  the  2-particle  correlation  man  is  Cjj-  Use  is 

made  cf  topological  relations,  valid  for  the  diagram 
representations  of  the  grand  partition  fuartion  expan¬ 
sions.  T  ie  result  considered  as  a  l  ine’,  aud  of  n}  and 
Cj2  is  stationary  under  independent  wrialiona.  The  en¬ 
tropy  functional  of  a  classical  vystec  ro  oi>er  contains 
any  reference  to  the  equilibrium  para.  Vers  and  the 
second  functional  derivative  a  negative  deficit*  ma¬ 
trix.  The  entropy  functional  of  a  quit 'am  syst-tm  con¬ 
serves  traces  of  the  equil&riuni  parameters  in  she  Lee- 
Yang  formulation:  the  Green's  function  formulation  does 
not,  but  in  this  case  the  second  funcila-al  derivative  is 
no  longer  a  negative  definite  matrix.  (Contractor's 
abstract) 


This  paper  presents  a  critical  discussion  of  some  of 
the  suggestions  which  have  been  put  forward  for  meas¬ 
uring  the  nuclear  momentum  distribution  F(p)  and  pair 
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Harvard  V.  [Lyman  Lab.  erf  Physics]  Cambridge.  Mass. 

GAUGE  INVARIANCE  AND  MASS,  fl,  bv  J.  Schwinger. 
[1963]  [5jp.  (AFQ6K- J224j  (AF  49(638)599) 

AD  400443  ’Istciacsified 

Also  published  is  Phys.  Rev. .  v.  128:  2425-2429.  Dec. 

mi - 

The  possibility  that  a  vector  gauge  field  can  imply  a 
nonzero  mass  particle  is  illustrated  by  the  exact  solu¬ 
tion  of  a  1 -dimensional  mode!.  (Contractor’s  abstract) 


1114 


Harvard  U.  Lyman  lab.  of  Physics,  Cambricgc,  Uasi 

PHOTON  CORRELATIONS,  by  R.  J.  Gla tier.  !1962] 
{3  is.  (AF06R-J2T8)  (AF  49(638)589)  AD  4C086> 

Unt-au^iLed 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  10.  84-86, 

T37TT1953: — 

A  general  quantum  mechanical  method  for  the  investi¬ 
gation  of  correlations  is  dei  elopeu.  The  maser  beam 
cannot  be  described  by  the  ideally  incoherent  classical 
model  used  previously. 


1115 

Harvard  U.  [Lyman  lab.  of  Physics]  Cambridge,  Mass. 

NON -ABELIAN  GAUGE  FIELDS.  LORENTZ  GAUGE 
FORMULATION,  by  J.  Schwinger  [1262]  [4J>. 
{APOSR-3549!  (AF  49(638)589)  AD  403538 

Unclassified 

AJa^gubliaaed  in  Phys.  Rev. ,  v,  130:  402-405.  Apr. 

Non- Abelian  rector  gauge  theory  is  given  a  first-order 
Loretrfx  gauge  formulation  and  then  transformed  into 
the  radiation  gauge.  Use  result  agrees  with  the  Inde¬ 
pendently  constructed  radiation  gauge  theory.  There  is 
a  brief  discussion  erf  the  axial  gauge.  (Contractor's 
abstract) 
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Harvard  U.  [Lyman  Lab.  of  Physics]  Cambridge,  Mass. 

COMMUTATION  RELATIONS  AND  CONSERVATION 
LAWS,  by  J.  Schwinger.  (1962’  >4  j>.  tAFOSR-J555j 
(AF  49(638)589)  AD  408577  Unclassified 

AbK^gddlshed  in  Phys.  Rev. ,  v.  130:  406-409,  Apr. 

The  response  of  a  physical  system  to  external  electro¬ 
magnetic  and  gravitational  fields,  a  embodied  in  the 


eiectrir  curren1  and  stress  tensor  conservation  laws,  is 
used  to  derive  the  eoual-time  commutation  .  elationa  for 
charge  density  and  energy  density.  (Contractor's 
abstract) 


1117 

Harvard  U.  [Lyman  Lab.  of  Physics]  Cambridge,  Mass. 

ENERGY  AND  MOMENTUM  DENSITY  IN  FIELD 
THEORY,  tv  J.  Schwinger.  (19521  [6]p.  (AFOSR- 
J691)  (AF  49(638)589)  AD  413476  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  130:  800-805,  Apr. 

Tsrmr. - 

It  is  shown  that  the  energy  density  commutator  corah - 
Mon  in  its  simplest  form  is  valid  for  interacting  spic  0, 
1/2,  1  field  systems,  but  not  for  higher  spin  fields. 

Tne  action  principle  is  extenoed,  for  this  p impose,  to 
arbitrary  coordinate  frames.  There  is  a  discussion  of 
4  categories  of  fields  and  some  explicit  consideration  cd 
spin  3/2  as  the  simplest  example  that  gives  additional 
terms  in  the  energy  density  commutator.  As  the  funda¬ 
mental  equation  of  relativistic  quantum  field  theory,  the 
commutator  condition  makes  explicit  the  greatest  physi¬ 
cal  complexity  of  higher  spin  fields  (Contractor's 
abstract) 
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Harvard  U.  [Lyman  lab.  of  Physics]  Cambridge,  Mass. 

QUANTIZED  GRAVITATIONAL  FIELD,  by  J.  Schwirger. 
[1962]  [6J».  (AF06R-J705)  (c.F  49(638)589)  AD  413639 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  1253-1258. 

May  Cl  5*3. - 

A  gravitational  action  operator  is  constructed  that  is  lt- 
variant  under  general  coordinate  transformations  and 
local  Lorentz  (gauge)  transformations.  To  interpret  the 
formalism  the  arbitrariness  in  rf "scripfion  must  be  re¬ 
stricted  by  introducing  gauge  conditions  and  coordinate 
conditions.  The  time  gaugz  is  tefined  by  locking  the 
time  axis  of  the  local  coordinate  systems  to  the  general 
coordinate  time  axis.  The  resulting  form  a !  the  action 
operator,  including  the  contribution  of  a  spinless  matter 
field,  enables  canonical  pairs  of  variables  to  be  identi¬ 
fied.  There  are  4  field  variables  that  lock  canonical 
partners,  in  virtue  of  differential  constraint  equations, 
»h:ch  can  be  interpreted  as  space-time  coordinate  dis¬ 
placements.  In  a  physically  distinguished  class  erf  Co- 
ordinate  system  the  gravitational  field  variables  are  not 
explicit  functions  erf  the  coordinate  displacement  parame¬ 
ters.  There  remains  the  freedom  of  Lcreotz  transfor¬ 
mation.  The  generators  of  spatial  translations  and  rota¬ 
tions  hare  the  correct  commutation  properties.  The 
question  of  Lorent z  invariance  in  left  undecided  since 
the  energy  density  operator  is  only  given  implicitly 
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Harvard  U.  {Lyman  Lab.  of  Physics)  Cambridge,  Mass. 

DENSITY-CORRELATION  FUNCTION  IN  A  DILUTE 
CONDENSED  BOSE  GAS  (Abstract),  by  P.  C. 
iiofttviberg.  1962{  (1^).  [AF  49(628)589] 

Uncia  -sifted 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phvs.  Soc..  Series  H.  v.  7: 
267.  ApF7T3.  1962. 

Using  isass-operator  perturbation  theory  modified  »o 
take  into  account  the  macroscopic  occupation  ol  the  k=0 
mode,  orl.i/iafioas  have  been  made  on  the  true  density 
excitations  of  a  dilute  Bose  gas  with  weak  short-range 
repuisivi  interne  ions  at  low  temperatures,  in  the  ap- 

proxima  on  beyond  Bogoliubov  ir.  the  parameter  (n 

These  exhitativoi  identified  in  the  poles  of  the  density- 
correlation  funvi  L(-.,  a).  *re  the  ones  which  art 
measured  in  sic-*  d  ron- scattering  experiments,  as 
opposed  to  the  phonons  calculated  by  previous  authors, 
associated  with  the  single- particle  Green's  function. 

Uk,  _■)  Is  obtained  by  solving  a  set  of  coupled  matrix 
equations  which  insure  that  the  conservation  laws  and 
sum  rule  are  satisfied  in  analogy  with  the  calculation 
of  collective  excitations  in  superconductors.  For  low 
wavenumbers,  the  resulting  spectrum  of  L(k.  <e)  reduces 
to  the  phonon  spectrum  calculated  at  rero  temperature 
by  Beiia ev  Thus,  at  zero  temperature,  it  yields  den¬ 
sity  waves  with  the  compressional  velocity  as  calcu¬ 
lated  from  thermodynamics. 
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Harvard  U.  jMallinckrodt  Chemical  Lab.  ]  Cambridge, 
Mass 

AN  ELECTRON  IMPACT  STUDY  OF  1, 1, 1  -TRI- 
FLUOROF.THANE,  1. 1, 1-TRIFLUOROPENTANE  AND 
3.3,3-TRIFLUOROPROPENE.  by  W.  C.  Steele  and 
F.  G  A.  Stone.  '1962j  {5]p.  tad.  tables,  refs. 
(ArOSR-2192)  (AF  49(638)518}  Unclassified 

Also  published  in  Jour.  Amer.  Oiem  Sc.-..  »  84: 
1450-H5?.  Sept.  20.  1962. 

For  abstract  see  item  no.  1121,  Vol.  VI. 
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Harvard  U.  [Maliinctrodt  Chemical  Lab. }  Cambridge, 
Mass. 

AN  ELECTRON  IMPACT  STUDY  OF  1. 1,  t-TRI- 
FLUOROFTHANE,  1. 1. 1-TRIFLCROPESTASE  .AND 
3.3.3-TRIFLUOROPROPENE,  by  W  C-  Steele  and 
F  G.  A.  Stone  [1962s  !5p.  loci..  tables,  rtfs 
(AFOSR-J239)  SAF  491638)5', SS  Unclassified 


The  appearance  potentials  ut  the  major  positive  toms  in 
the  mass  spectra  c*  1,1.  l-trifluoroethane,  1,1,1  -tri- 
ftuoropropane  and  7, 3, 3-trtfluoropropene  have  been 
measured.  The  R-CFj  bond  dlssoc latte*  energy  and  the 

heat  of  formation  are  reported  for  each  compound.  The 
various  processes  lor  dissociation  under  electron  im¬ 
pact  are  discussed.  (Contractor's  abstract) 


1122 

Harvard  U.  [MalUncLrodt  Chemical  Lab.  ]  Cambridge, 

Mass. 

SILICON-SILICON  BOND  DISSOCIATION  ENERGIES  IN 
DISILANE  AND  HEXACHLOROD1S1LANE  ay  W.  C. 

Steele  and  F.  G.  A.  Stone,  {1962!  {2J>.  ta-  table. 
(AFONR-J2401  (AF  49(638)518)  Unclassified 

Also  published  in  Jour.  Amer  Chert,  Soc. ,  v.  84: 
355§T3«»r§eFt.  20,  1962- 

Bonds  formed  by  silicon  to  other  elements  are  generally 
stronger  than  those  formed  by  carbon.  Moreover,  chemi¬ 
cal  evidence  exists  suggesting  that  Si-Si  bonds  are  in 
some  cases  more  stable  thermally  than  corresponding 
C-C  bonds.  Limited  thermochemical  data  for  the 
Si -Si  bond,  on  the  other  hand,  have  given  the  impression 
that  this  bond  is  considerably  weaker  than  a  C-C  bond. 
Thus,  a  thermochemical  bond  energy  E(St-Si)  -  46. 4 

kctl.  mol  has  been  calculated  for  disilane,  and  the  ac¬ 
tivation  energy  for  pyrolysis  of  disilane  has  been  taken 
to  imply  a  value  far  DfHjSi-SlHj)  af  -50  kcal  mol' J. 

Far  ethane.  DiH^C-CKj)  *  83  kcal  mo;"1.  The  dissocia¬ 
tion  energies  cf  the  Si -Si  bonds  ir.  disilane  and  hexa- 
chlorodisilane  have  been  measured  by  electron  impact, 
and  have  found  axis  they  are  comparable  in  stinagih  to 
C-C  bonds.  The  higher  values  for  DiSt-Si)  reported  here 
penr't  a  better  understanding  of  recec-  observation*  of 
8*  j  .perties  ol  several  .substance*  with  St-Si  bonds 
than  tt-  earlier  results. 


1123 

Harvard  U.  (Malhnckrod!  Chemical  Lab.  ]  Cambridge, 
Mass. 

THE  DETERMINATION  OF  SILICON-CARBON  AND 
sn :cc*i- HYDROGEN  BOND  DISSOCIATION  ENERGIES 
BY  ELECTRON  IMPACT,  by  W.  C.  Steele.  L.  D. 
Nichols,  and  F,  G.  A.  Stone.  {1962]  J5)p.  tael,  table*, 
refs  (AFOSR-J35C)  (AF  45(633)538)  AD  408031 

Unclassified 

Alsu  published  in  Jour.  Amer.  Chem.  Soc.,  v  84: 

Appearance  potentials  of  selected  ions  in  the  mass  spec¬ 
tra  of  silane,  tri-  and  tetrachlwosilane  and  the  methyl-, 
ethyl-,  isopropyt-  and  tert-DutylsiUnes  and  trichloro- 
stlanes  have  been  measured.  The  Sl-C  bond  dissociation 
energies  in  the  organosUanes  have  been  calculated,  ths 
results  being  in  general  higher  than  the  C-C  bond 


Also  published  m  Jour.  Amer.  Chem  Soc. ,  v.  84 
3T55T343*.  $$c  2o,  1962 
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dissociation  energies  in  the  corresponding  alkanes. 

A  definite  dependence  on  the  nature  ef  tiie  alkyl  group 
ss  observed.  The  S-H  bond  dissociation  energies  in 
silane  and  trieolurosiUne  are  <  und  to  be  94  *  2  and 
93  s  4  keal  mo!"1,  respective!}.  The  Si-CI  bond  dis¬ 
sociation  energy  in  tetrachlorosilane  is  calculated  to  be 
106  i  4  local  mo!"1-  (Contractor's  abstract} 

1124 

Harvard  U.  Medical  School.  De.  t.  nt  Pharmacology, 
boston.  Mass, 

SHAPE  AND  ARRANGEMENT  OF  COLUMNS  IN  CAT'S 
STRIATE  CORTEX,  by  D.  H.  Hubei  and  T.  N.  Wiesel. 
;i982l  tael,  lllus.  diagrs.  (AFOSR-J534)  (Spon¬ 

sored  Jointly  by  Air  Force  Office  ol  Scientific  Research 
under  AF  AFOSR-62-76  and  Public  Health  Service! 

Unclassified 

Also  published  sn  Jour.  Physiol  (London),  v.  ,a5: 
555-W.”mI?7T963. 

Previous  studies  have  shown  that  i,.e  striate  cortex  of 
the  cat  is  subdivided  into  columnar  regier.s  of  cells 
having  3  common  receptive-field  axis  orientation  The 
present  paper  describes  further  observations  on  the 
si  tape  and  arrangement  of  die  columns.  Ft  on-,  multi¬ 
ple  parallel  penetrations  the  trails  of  columns  appear  to 
be  parallel  to  the  radial  fiber  bundles  of  the  cortex  and 
perpendicular  to  the  cortical  layers.  The  surface 
mosaic  formed  by  the  intersection  of  the  columnar 
walls  with  the  cortical  surface  is  highly  irregular. 

Some  columns  appear  tc  bit  compact  In  shape  (more  or 
less  round  or  «jval),  while  otherr  seem  to  be  very  long 
and  narrow.  In  some  parts  r  thr  Cortex  columns  are 
arranged  in  a  very  reg. ",  r  m  m-'T.  Here  the  discrete 
shifts  m  orientation  as  one  move?  atong  the  cortical 
surface  in  a  straight  line  are  small,  and  the  direction 
of  the  shifts  may  be  the  same,  clockwise  or  counter¬ 
clockwise,  over  loi*  sequences,  la  these  ordered  re¬ 
gions  the  columns  are  especially  likely  to  be  long  and 
narrow,  tn  other  parts  ol  the  cortex  there  appears  to 
be  little  If  any  order  to  the  arrangement  of  neighboring 
columns. 
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Hebrew  V.  [Dept.  of.  Mathematics’  Jerusalem  (Israel). 

COMMON  SECANTS  FOR  FAMIUES  OF  FOLYHEDRA, 
by  B.  Griinbaum.  Dec.  1961,  lOp.  ,ncl.  diagrs 
(Technical  scientific  note  no.  23)  (AF06H-2638) 

(A  F  61(052)187)  AD  280291  Unclassified 

Also  published  in  Arch  Math  ,  v.  15:  78-80.  1962 

Definitions.  (1)  A  convex  cone  C  with  vertex  at  the  ori¬ 
gin  is  called  the  associated  cone  ov  a  convex  polyhedron 

P  En  with  respect  to  the  vertex  v  of  P  if  t  <  C  :s  the 
union  d  all  half-lines  with  endpoint  v  which  contain  at 
least  one  point  of  P  different  from  v.  A  polyhedron  P' 
is  related  to  a  polyhedron  P  provided  each  associated 
cone  of  P'  is  an  intersection  of  associated  cones  of  P, 

A  family  (pc'  polyhedra  is  related  to  P  If  each  member 


of  is  related  to  P.  (2)  A  family  (Pot  polyhedra  In 
En  Is  said  to  have  property  S  if  there  exists  a  hyper¬ 
plane  Intersecting  every  member  of  P;  the  family  is 
said  to  have  property  S(k)  if  every  k-membered  sub¬ 
family  of  (r  has  property  S.  With  these  definitions  the 
author  proves  the  following  theorems:  (1)  For  families 
(r  related  to  a  centrally  symmetric  convex  polyhedron 
P-  En  with  2p  vertices,  S(p(n  •  1))  implies  S.  (2)  For 
every  positive  integer  it  there  exists  a  t  =  t(k,  n)  such 
that  for  families  \r  related  to  a  convex  polyhedron 
Pc  £J1  with  t  vertices,  S(;}  Implies  S;  moreover,  one 
may  take  tfk.n)  *  (*)  (n  v  1).  (3)  Let  a  centrally  sym¬ 
metric  convex  body  Kc:E^  have  the  property  that  S(t) 
implies  S  for  families  of  positive  homothets  of  K.  where 
t  depends  on  K  only;  then  K  is  a  polygon.  (Math.  Rev. 
abstract) 
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Hebrew  tj.  [Dept,  of  Mathematics]  Jerusalem  (Israel). 

ON  A  PAPER  OF  A.  FELDZAMEN.  by  S.  R.  Foguel- 
Jan.  1962,  9p.  (Technical  scientific  note  no.  24) 
(FC3R-2699)  (AF  61(052)187)  AD  280982 

Unclassified 

Also  published  in  Israel  Jour.  Math.,  v.  1:  133-138, 

SeSTTsa: - 

The  author  gives  proofs  of  A.  N.  Feldzamen’s  theorems 
on  semi- similarity  of  spectral  operators  of  finite  mul 
tiplicity  on  Hilbert  space  (Trans.  Amu.  Math.  Soc  , 
v.  100:  277-324.  195!}.  The  proofs  use  the  author’s 
representation  of  such  M  operator  through  matrices 
whose  elements  asv  bounded  lice  el  functions  on  the 
spectrum  of  the  openin'.  »hts  effects  a  considerable 
conceptual  simplif'cst  .on.  '.Math.  Rev.  abstract) 
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Hebrew  U.  ’Dept,  of  Mathematics]  Jerusalem  (Israel). 

CHARACTERISATION  OF  C(3),  by  Y.  Katznelson. 

Feb.  1962,  5p.  (Technical  scientific  note  no.  25) 
(AFCSR-2700)  (AF  61(052)187)  AD  280980 

Unclassified 

Consider  a  Banach  algebra  B  of  cootlrucus  functions  on 
a  compact  Hausdorff  space  S.  The  jm-j.-ose  of  this  note 
is  to  prove  the  following  theorem  which  generalizes  the 
main  result  of  a  prior  publication  (Bull.  Amer.  Math. 
Soc. .  v.  66:  313-315.  1960).  Theorem:  Assume  that 
for  every  closed  subset  F  of  5,  there  exists  a  positive 
number  £  =  £  (F)  such  that  whenever  N  is  both  closed 
and  open  in  F,  B  contains  an  element  h  of  norm  one  sat¬ 
isfying  Re(h(.W))  <  0  for  M  c  N.  Re(h(M))  >  b  for 
M  <  F-N.  Then  B  -  C(3).  The  main  difference  between 
the  present  result  and  that  of  the  previous  publication 
is  that  here,  the  assumption  that  B  is  self  adjelnt  and 
regular  Is  discarded,  and  Instead  of  assuming  the 
boundedness  of  idempotents,  a  uniform  separation  of 
parts  of  F  by  elements  of  B  of  norm  one  for  every 
closed  F  -  n  is  assumed. 
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Hebrew  U.  jDept.  of  Mathematics J  Jerusalem  (Israel). 

TAUBERIAN  CONSTANTS  FOR  THE  ABEL.  AND 
CESARO  TRANSFORMATIONS,  by  A.  Jakimovski. 

1962]  15p.  (Tecnmcal  note  no  25)  (AFOSR-2914) 
fAF  61(052)187}  AD  277488  Unclassif led 

Also  published  in  P-oc,  Ame:  Math.  Soc.  ,  v.  14: 
22tT-238,  Apr.  1563. 

Let  S  Sn  -  a^  *  aj*-  ■  •  *an,  be  a  real  or  complex 

sequence.  Let  t(x)  =  Ig  amxm,  the  Abel  transform  of 

S  .  Speaking  very  generally,  this  paper  concern>  it- 
n 

self  with  the  estimation  ci  lun  sup  !Sn-t(x)[  as  n  - 

x  -  1.  n(l-x)  -  q  >  0.  If  the  sequence  Sn  is  replaced 

by  a  Ceslro  transform  of  order  o  >  -1,  'C  where 

n 


n  ( n-mw>-l\ 

I  is 


n  >  ffi=0  \  n'm  L7 

similar  questions  are  raised  Let  ,a  '  ‘  denote  the 

n 

CesSro  transform  of  order  o  >  -1  of  the  sequence  na^  . 
Two  of  the  principal  results  are:  (I)  Suppose  f  and  q  are 
such  that  q>0,  0  f  S  *  1.  Then  for  Sn  satisfying 

'an^'  *  K  <  *  “,  we  have  lim  sup 

n  -  *,x  -  l,n(l-x)~q 

S  -t-  1  *A  ^'*lim  sup  ]a  where 

n  1  n--  n 


<i) 

A  -  y  -  log  q  . 


r(?  -  1)  9 


u'e"'"  log  (u/q)  dv. 


The  constant  Aq'  ’  is  best  m  the  sense  that  there  is  a 
real  sequence  :Sr  such  that  0  <  hm  sup  < 

*  and  we  have  equality  in  (*).  (II)  Suppose  o,  s,q  are 
such  that  q  >  0  and  -l<o5=*o»i.  Then  for  'S 


as  in  (I)  we  have  {• 


lim  sup 

,x  -  l,n(t-x)  -q  where 


cJ^-Kx)1  lim  sup  a„(s)  ,  Cq(o'5)  = 

V  •  log  q-  „  - du 


v"e~T  log  (v.  q)dv.  The  constant 


is  best  possible  in  the  sense  that  there  is  a  Sn  ‘  as  in  (I) 

for  whicn  (••)  is  an  equality.  Another  theorem  is  given 

which  similarly  estimates  lim  supn  _  ,  ■ 

Tnese  results  are  applied  to  investigate  some  relations 
between  the  limit  points  of  sequences  and  those  of  their 
Abel  transforms.  The  estimates  given  are  considera¬ 
ble  generalizations  of  previous  results  of  R.  ?.  Agnev 
SMath.  Rev.  abstract) 
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ON  THE  UNITARY  PART  OF  A  CONTRACTION,  by 
S.  R.  Foguel.  May  1962,  9p.  (Technical  note  no.  27) 
(AF06R-2915)  (AF  61(052)187)  AD  277488 

Unclassified 

For  every  contraction  on  a  Hilbert  space,  a  subspace  is 
defined  on  which  the  operator  was  unitary.  This  analysis 
considers  this  subspace  and  compare  it  with  the  spectral 
decomposition  of  the  operator.  (Contractor's  abstract) 
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Hebrew  U.  jDept.  of  Mathematics]  Jerusalem  (Israel). 

EXTENSION  OF  COMPACT  OPERATORS  I,  by  J. 
Lindenstrauss.  May  1962.  45p.  mcl.  refs.  (Technical 
note  no  28)  (AF06R-3131)  (A F  61(052)187)  AD  281929 

Unclassified 

The  relationships  between  various  extension  properties 
for  compact  operations  are  studied  and  the  spaces  having 
these  properties  are  investigated.  (Contractor's 
abstract) 
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Hebrew  U.  iDept.  of  Mathematics]  J-"-usalem  (Israel). 

EXTENSION  OF  COMPACT  OPEF  A I ORS  Q,  by  J. 
Lindenstrauss.  June  1962,  40p.  ncl  refs.  (Technical 
note  no.  31)  (AFOSR-3132)  (AF  61,052)187)  AD  281929 

Unclassified 

Certain  intersection  properties  of  cells  in  n armed 
spaces  are  studied.  In  particular,  some  results  relat¬ 
ing  these  properties  with  extension  properties  for  com¬ 
pact  operators  are  proved.  (Contractor's  abstract, 
modified) 


Hebrew  U.  [Dept,  of  Mathematics]  Jerusalem  (Israel). 

EXTENSION  OF  COMPACT  OPERATORS  III,  by  J. 
Lindenstrauss.  Julv  1952,  53p.  lncl.  refs.  (Technical 
note  no  32)  (AFOSR-3133)  (AF  61(052)187)  AD  281930 

Unclassified 

The  class  of  the  spaces  X  for  which  X**  is  a  j  space 

is  characterized.  Some  subclasses  (C(K)  spaces,  poly¬ 
hedral  spaces)  are  investigated  in  detail.  The  main  in¬ 
terest  is  in  the  extension  properties  of  these  spaces. 
(Contsactor’s  abstract) 
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CONVEXITY  THEOREMS  AND  LOWER  BOUNDS  FOR 
SOLUTIONS  OF  DIFFERENTIAL  EOLATIONS  IN 
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BANACH  SPACES,  by  S.  Agmot:  and  L.  Nlrenberg, 

June  1962,  26p.  incl.  ret*.  (Technical  note  no.  33) 
(AF06R-3134)  (AF  61(052)187)  AD  281931 

Unclassified 

The  purpose  o f  this  analysis  is  to  show  that  similar- 
results  hold  in  a  much  more  general  case,  when  A  is  a 
nooresl  multiple  of  an  infinitesimal  generator  of  a  one 
parameter  group  of  bounded  operators  in  Banach  spaces. 
The  advantage  of  the  result  in  this  more  general  situa¬ 
tion  is  that  it  applies  to  general  Banach  spaces  and  ad¬ 
mits  a  much  wider  range  of  applications  to  differential 
problems.  (Contractor's  abstract) 
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Hebrew  U.  (Dept,  of  Mathematics]  Jerusalem  (Israel). 

MIXED  PROBLEMS  FOR  HIGHER  ORDER  HYPER¬ 
BOLIC  EQUATIONS,  by  S.  Agmoi.  May  1962,  9p. 
incl.  refs.  (Technical  note  no.  29)  (AF06R-3187! 

(AF  61(052)187)  AD  282425  Unclassified 

Also  published  In  Les  Equations  aux  Dtrivbes  Parti  ell  es 
Paris  (France),  1962.  Paris,  Editions  du  Centre 
National  de  ia  Recherche  Scientifique,  1963,  p.  13-18. 

Maced  problems  for  higher-order  hyperbolic  *qu  tions 
in  any  comber  of  variables  are  discussed  under  the  fol¬ 
lowing  restrictive  assumptions:  (1)  the  differential 
operators  possess  constant  coefficients  (more  generally, 
the  operators  possess  constant  principal  parts),  and 
(2)  the  underlying  domain  is  a  quarter  space  or  a  semi¬ 
infinite  strip.  (Contractor's  abstract) 
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Hebrew  U.  (Dept,  of  Mathematics]  Jerusalem  (Israel). 

CONTRACTIONS  AND  THEIR  QUADRATIC  FORMS,  by 
S.  R.  Foguel.  June  1962,  lip.  (Technical  note  no. 

34)  (AF06R-3188)  (AF  81(052)187)  AD  282441 

Unclassified 

The  results  shown  in  previous  papers  (Item  nos.  982 
and  965,  Vol.  V)  are  generalized  by  not  assuming  a 
Doeblln  condition,  and  the  limits  of  -  P°x,  y)  are 
studied. 
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COMPLEX  FUNCTION  THEORY  OVER  NON -ARCHI¬ 
MEDEAN  FIELDS,  by  A.  Robinson.  June  1962.  127p. 
incl.  refs.  (Technical  note  no.  30)  (AF06R-3189) 

(AF  61(052)187)  AD  282416  Unclassified 

A  satisfactory  theory  of  complex  functions  is  shown  to 
exist  over  certain  non- Archimedean  fields.  The  theory 
la  applied  to  the  simplification  and  development  of  some 
branches  of  classical  function  theory.  New  results  are 
obtained  concerning  the  zeros  of  complex  polynomials 
and  on  the  behavior  of  an  analytic  function  in  the 


neighborhood  of  an  essential  singularity.  Mathemati¬ 
cal  logic  provides  a  basic  part  of  the  arguments  used  in 
this  paper.  (Contractor's  abstract) 
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Hebrew  U.  [Dept,  of  Mathematics)  Jerusalem  (Israel). 

RESEARCH  IN  THE  AREA  OF  MATHEMATICAL 
ANALYSIS,  by  S.  Agmon  A  Dvoretzky  and  others. 

Final  rept.  Nov.  1.  1958  -  Sept.  30,  1962.  Oct.  1962, 
64p.  incl.  refs.  (AFOSR-4367)  (AF  61(052)187) 

AD  295048  Unclassified 

This  research  in  the  area  of  mathematical  analysis 
covers  various  tnoics.  such  as-  (1)  Analytic  functions 
2*  2 

of  the  classes  L  and  1  and  their  kernel  functions,  (2) 
The  product  of  summabllity  m-fhods;  (3)  Local  partial 
differential  aigrbra;  (4)  Contractions  and  their  quadratic 
forms;  (5)  Hadamard  type  compositions  in  analytic 
functions;  (6)  Concept  of  *  differentially  closed  field, 
and  (7)  The  L_  approach  to  the  Dtrlchlet  problem. 
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Hebrew!).  [Dept,  of  Mathematics]  Jerusalem  (Israel). 

A  MEASURE  OF  ASYMMETRY  FOR  PLANE  CONVEX 
SETS-  by  B.  GrUnbaum.  Nov.  1962,  12p.  incl.  dlagrs. 
(Technical  note  no.  35)  (AF06R-4585)  (AF  61(052)187) 
AD  401032  Unclassified 

Also  published  In  Jour.  London  Math.  Soc. ,  r.  39: 
95-1027 1964. 

A  functional  related  to  the  notion  of  stxpartlte  points  Is 
defined  for  convex  bodies  in  the  plane.  Its  extreme 
values  are  determined  and  it  is  proved  that  the  functional 
is  a  measure  of  asymmetry.  (Contractor's  abstract) 
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Hebrew  U.  [Dept,  of  Mathematics]  Jerusalem  (Israel). 

POSITIVITY  INTERVALS  OF  STABLE  PROCESSES,  by 
H.  Kesten.  [19:2]  [2G)p.  Incl.  refs.  [AF  61(052)187] 

Unclassified 

Published  in  Jour.  Math,  and  Mech, ,  v.  12:  391-410, 

May  1963. 

Suppose  Xj  (u)  -  is  a  separable  symmetric  stable  process 
of  index  o  £,  (0, 2>,  take  »  0.  Let  A  (10)  =  (t:  0  *  t  *  1 
and  Xj  {u)  >  O'.  With  probability  1,  the  positivity  set  A 

(to)  has  a  unique  representation  as  a  union  of  maximal 
disjoint  intervals.  Write  N(t,  a-)  for  the  number  of  these 
intervals  of  length  at  least  «.  The  three  main  results  of 
this  paper  give  the  limiting  distributions  for  N(»,a')f 

(c)  as  c  -  0  in  the  cases  1  <  »  *  2,  0  =  l  and  0  <  a  <  1. 
Here  f  (<)  is  a  normalizing  factor  which  is  proportion?. 

to  <U/0M  when  o  >  1,  to  (log  «)*  when  0  -  1  and  to 
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log  c  iur  n  <  1.  The  distributions  are  of  the  Mittag- 
Lelfler  type  in  the  first  case,  and  degenerate  at  a 
positive  constant  In  the  third.  It  is  pointed  out  that  in 
all  3  cases  the  form  of  the  normalizing  function  and  of 
the  limiting  distribution  agrees  with  asymptotic  results 
on  the  number  of  changes  of  sign  by  partial  sums  of  in¬ 
dependent,  stable  random  variables. 
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{NEW  PARAMAGNETIC  RESONANCE  SPECTRA  OF 
RARE  EARTH  IONS  IN  CALCIUM  FLUORIDE)  Nouveau 
spectre  de  resonance  paramagnttique  d’lons  de  terres 
rares  dans  le  fluorure  de  calcium,  by  W.  Low  and  U. 
Rosenberger.  [1962]  (3jp.  incl.  refs.  (AF06R-4306) 

(A  F  61(052)59)  AD  405009  Unclassified 

Also  published  in  Compt.  Rend.  Seances  Acad.  Sci. , 
v.  254:  1771-1773,  Mar.  1962. 

A 

The  paramagnetic  resonance  of  Yb  in  calcium  fluor¬ 
ide  is  described.  The  spectrum  has  a  triangular  sym¬ 
metry  and  may  be  represented  by  a  Hamiltonian  spin 
H  --  g„  SHSz  +  gl  SfHjSjj  -  HySy)  ♦  AS_,IZ  -  BfS^  * 

Syly)  *  Q'(I3  -  1/3  Id  >  1))  -  with  g„  =  I.  323  ±  0.001, 
gj  -  4.  389  i  0.  004,  =  359  ±  3,  -  9G  ±  lf 

B17l  =  1174  ±  5,  Bn3  =  320  ±  3,  Q’  -  85  ±  4,  all  in 

liT^cm'1.  The  estimated  magnetic  moments  are 

a171  *  8.43,  «17'  -  0.  59  and  O  is  nearly  2.4  barns. 
(Contractor’s  abstract) 
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ELECTRON  SPIN  RESONANCE  IN  THE  CUBIC  CRYS¬ 
TALLINE  HELD  OF  CALCIUM  OXIDE  by  W.  Low 
and  R.  S.  Rubins.  June  1962,  3p.  incl.  tables,  refs. 
(Technical  note  no.  20)  (AF06R-4589)  (AF  61(052)58) 
AD  434395  Unclassified 

Also  published  in  Phys-  Ltrs. ,  v.  1:  316-317,  July 

T56E 

Electron  spin  resonance  measurements  are  reported 

for  V2",  Cr3',  Mn2\  Fe3*,  Co2+  and  Ni2*  in  sii’gle 
crystal  CaO  and  compared  with  the  results  for  there 
ions  in  Mg  and  CaF^  Although  some  of  the  results 

can  be  interpreted  by  postulating  a  crystalline  held 
smaller  than  MgO,  there  remains  a  number  of  unex¬ 
plained  anomalies. 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 
PARAMAGNETIC  RESONANCE  SPECTRUM  OF 


GADOLINIUM  IN  LaAlOy,  by  W.  Low  and  A.  Zusman. 

(1962)  [7j».  incl.  diagrs.  tables,  refs.  (AF06R-64- 
0471)  [AI  61(052)59]  AD  435654  Unclassified 

Also  polished  in  Phys.  Rev.,  v.  130:  144-150,  Apr.  1, 

T53r 

The  resonance  spectrum  of  Gd3*  in  LaAlOj  was 
gated  as  a  function  d  the  temperature.  It  was  found 
that  the  trigonal  parameter  bj°  changes  smoothly  from 
67  x  lO-^cm’1  at  to  431  x  lO-^nf 1  at  J0°K-  The 

transition  to  cubic  phase  is  found  by  extrapolation  to  be 
at  720  ±  15’lCj  The  spin  Hamiltonian  appropriate  >  the 
trigonal  phase  is  given  by  H  *  gSH-  S  +  Bj®Oj'  ♦  K  ' 

Be0O6  -  B43043  ♦  B63Og3  ♦  B,V  Th*  evaluation 

n 

of  the  magnitude  of  the  various  parameters  Bm  is 
presented. 
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EFFECT  OF  RADIATION  AND  HEAT  TREATMENT  ON 
THE  PARAMAGNETIC  RESONANCE  SPECTRUM  OF 
Yb3'  IN  CaF?,  by  W.  Low  and  U.  Ranon.  (1962)  7p. 

(AF  61(052)59)  Unclassified 

A  single  crystal  of  CaFj  of  reddish  color,  containing 

0. 05  -  0.  5%  ytterbium  was  investigated  at  20°K  and  3 
cm  wavelength.  Four  sets  of  2  lines  were  seen, each 
doublet  having  trigonal  symmetry  along  one  of  the  body 
diagonals  Each  of  the  8  strong  lines  was  accompanied 
by  a  hyperline  structure  from  the  2  odd  Isotopes  171  and 
173  with  spin  1/2  and  5/2,  respectively.  After  heating 
in  hydrogen  for  several  hours,  an  additional  spectrum 
with  trigonal  irymmetry  appeared.  Irradiation  with 
light  diminishes  its  Intensity  and  strengthens  the  inten¬ 
sity  of  the  original  trigonal  spectrum.  The  crystal 
with  the  trigonal  spectrum  was  irradiated  with  y  rays. 
The  original  spectrum  disappeared  nearly  completely 
and  the  color  of  the  crystal  changed  to  a  deep  green. 

A  new  isotopic  paramagnetic  resonance  spectrum  of 
considerable  intensity  appeared  which  has  the  same 
parameters  in  the  spin  Hamiltonian  as  those  reported  by 
Low.  The  Isotopic  spectrum  disappeared  completely 
when  the  irradiated  crystal  was  heated  in  vacuum  to 
about  500“ C.  The  low  intensity  tflgonal  spectrum  re¬ 
mained;  the  crystal  itself  became  transparent.  On  Ir¬ 
radiation  with  y  rays,  the  isotropic  spectrum  reap¬ 
peared.  The  irradiated  spectrum  showed  a  sharp  ab¬ 
sorption  line  at  about  1C385  cm'1,  characteristic  of  the 
cubic  field  spectrum.  In  addition,  there  are  a  number  of 
very  strong  absorption  bands  in  the  visible  and  ultra  - 
violet  spectrum. 
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INFLUENCE  OF  A  RESONANT  ABSORBER  WH06E 
THICKNESS  VARIES  LINEARLY  WITH  TIME  ON  THE 
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SF.FC1  AL  SHAPE  OF  AN  INCIDENT  LORENTZIAN 
WAV  .  PACKET,  by  i.  Nowik.  Jm.  1962  (9|>.  loci, 
dttagr.  (Technical  note  no.  F  (AF  61(052)367) 

AD  260024  Unclassified 

Also  published  in  Phys.  Rev.,  v,  126:  1878-1879, 

June  1,  iWS. 

Tlie  influence  o t  a  resonant  absorber  whose  thickness 
varies  linearly  with  time  on  the  spectral  shape  of  an 
icefoot  Lorentzian  wave  packet  is  discussed,  using 
classical  dispersion  theory,  rhe  resonant  line  is 
broadened  and,  for  high  enough  velocities  with  which 
the  thickness  of  the  absorber  changes,  the  line  is  split 
into  2  bands  with  a  minimum  at  the  resonant  frequency 
ir  .  (Cowractor’s  abstract) 
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HYPER  FINE  INTERACTIONS  IN  THE  2«  ROTATIONAL 
STATE  OF  Dy160  IN  DYSPROSIUM  IRON  GARNET,  by 
R  Bauminger,  S.  G.  Cohen  and  others.  Feb.  1962 
[27fc>.  Inch  diagrs.  refs.  (Technical  note  no.  6) 
(AFOSF-2535)  (AF  61(052)347)  AD  274553 

Unclassified 

The  hyperfine  interactions  of  the  2*  rotational  level  of 

DyltO  a,  tCT  ln  dysprosium  iron  garnet  have  been 
measured  at  94iK  using  the  technique  o>  MOssbauer 
absorption.  Tht  results  are  gi^H^j  -  (930  ±  50) 

mcs/scc  and  eqQ/4  *  (-77  *  15)  mcs/sec.  A  compari¬ 
son  with  previous  similar  measurements  in  Dy181  to¬ 
gether  with  the  knowledge  of  the  g  factor  of  the  Dy181 
ground  state  from  spin  resonance  experiments  gives  a 
value  of  0. 48  ±  0. 07  for  the  g  factor  of  the  2»  rotational 

1AA 

level  of  Dy  ,  assuming  Judd  and  Undgren’s  values 

for  <  1/r3  >.  The  sign  of  the  spectroscopic  qua  dm  - 
pole  moment  of  this  state  is  found  to  be  negative,  as  to 
be  expectsd  as  a  consequence  of  the  nuclear  collective 
rotation.  The  ratio  of  quadrupole  moments  0^(2*). 

Q  (ground  state)  wa*  found  to  be  -0.  77  *  0.  2b.  Com- 
IQi 

paring  a  model  dependent  estimate  °*  OieO*2**  wUh s 
value  of  O  obtained  from  the  experimental  results 
a  value  of  about  0. 2  is  obtained  for  the  Sternheimer 
shielding  factor.  (Contractor’s  abstract) 
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A  STUDY  OF  THE  INTERNAL  FIELDS  ACTING  ON 
NUCLEI  IN  SOLIDS  USING  THE  TECHNIQUES  OF 
THE  MOSSBAUER  ABSORPTION  AND  PERTURBA¬ 
TION  OF  y-y  CASCADES,  by  S.  G.  Coken,  Annual 
summary  rept.  Jan.  1,  1960  -  Dec.  31,  1961.  Jan. 
22,  1962,  8p.  (AFOSR-2929)  (AF  61(052)347) 

AD  27761C  Unclassified 


absorption  and  the  perturbation  of  the  angular  correla¬ 
tion  of  gamma-ray  cascades.  Such  measurements  pro¬ 
vide  information  concerning  the  following:  (1)  The  in¬ 
ternal  magnetic  fields  acting  cm  rare  earth  nuclei  irt 
garnets  and  other  ferrimagnetlc  materials,  (2)  The  ef¬ 
fective  electric  field  gradients  acting  on  rare  earth 
nuclei  and  their  temperature  dependence  and  correlation 
with  bulk  magnetic  properties;  (3)  The  chemical  and 
isomeric  shift  in  MOssbauer  absorption  spectra  of  rare 
earth  nuclei  in  different  solids,  leading  to  knowledge  of 
the  atomic  s-lifce  wave  functions;  and  (4)  the  internal 
magnetic  fields  acting  on  iron  nuclei  Ln  magnetite 
through  the  transition  temperature  region. 
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HYPERFINE  INTERACTIONS  OF  THE  2-  STATE  IN 

Dy100  SITUATED  IN  DYSPROSIUM  IRON  GARNET  US¬ 
ING  y-y  ANGULAR  CORRELATION  TECHNIOUE,  by 
S.  G.  Cohen  and  G.  Gilat.  June  1962  {22  jp.  inci. 
diagrs.  table,  refs.  (Technical  note  no.  7)  f  AF06R- 
3441)  (AF  61(052)347)  AD  284411  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  38:  1-10,  Oct. 

1662."  (AFOSft-4446;  AD  295852)  (Title  varies) 

160 

The  hyperfine  interaction  of  the  2-  state  in  Dy  situ¬ 
ated  in  ferrimagnetlc  dysprosium  iron  garnet  (DIG)  has 
been  studied  at  room  temperature  by  measuring  the  per¬ 
turbation  of  the  angular  correlation  of  >- cascades  pass¬ 
ing  througn  this  state.  A  large  rotation  of  the  angular 
correlation  pattern  was  observed  when  the  domains  are 
aligned  in  an  external  magnetic  field  perpendicular  to 
the  plane  of  the  counters.  A  longitudinal  external  field 
was  used  to  decouple  the  effectively  static  part  at  the 
hyperfine  interaction  and  Isolate  the  time  dependent  in¬ 
teractions.  za  H  „  7i  is  found  to  bi  (160  ±  50)  mc/8. 
n  c 

Assuming  equals  to  6  0  r  103  Oe  from  recoil-free 

experiments  one  obtains  for  the  g  factor  of  the  2+  state 
0.  32  t  0. 10.  The  relaxation  times  characterizing  ihe 
time  dependent  perturbations  are  estimated  to  be  1.  5  ± 

0.  5)  x  10* 12  sec  lor  DIG  and  (0. 9  ±  0.  3)  x  10* 12  sec  for 
aqueous  solution  of  IbClg.  (Contractor's  abstract) 
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HYPERFINE  INTERACTIONS  OF  THE  2*  STATE  IN 

Dy180,  byS.  G.  Cohen  and  G.  Gilat.  [19621  [10]p. 
incl.  diagrs.  refs.  (AFOSR-4446)  (AF  61(052)347) 

AD  295852  Unclassified 

Also  published  in  Nuclear  Phys.,  v.  38:  1-10,  Oct.  1962. 

For  abstract  see  item  no.  1147,  Vol.  VI. 


Internal  fields  acting  cm  nuclei  in  solids  are  deter¬ 
mined  using  the  techniques  of  recoil-free  resonance 
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HYPER  FINE  INTERACTIONS  IN  THE  GROUND  STATE 
AND  FIRST  EXCITED  STATE  OF  Tm169  IN  THULIUM 
IRON  GARNET,  by  I.  Nowik  and  S.  Ofer.  [1962]  {3]p 
ir.ci.  diagrs.  table,  rels.  (AFOSR-J265)  (AF  61(052)- 
347)  AD  400837  Unclassified 

Also  published  In  Ptiys.  Ltrs.  ,  v.  3:  192-194,  Nov. 

M."'  ' 


The  Mbssbauer  spectrum  of  the  8. 6  kev  y-ray  from  the 
first  excited  state  of  Tm1®9  ('j  j  =  6.6  x  10*9  sec)  In 


thulium  iron  garnet  was  observed  at  90°K  and  300“  K. 
The  results  at  90'K  were  fitted  to  parameters  in  the 
equation  for  the  splitting  of  each  level  energy,  W  =  AE  ■> 
mg-nHgf,  e  1/4  eqQ[3m2-I(I  -  1)J/[I(2I-1)},  Includii*  a 

possible  axially  symmetric  quadrupoie  term  for  the  8.  6 
kev  level,  as  well  as  hyperfine  interaction  with  an  in¬ 
ternal  field  Hejf  (effective  magnetic  field)  due  to  spon¬ 


taneous  magnetization  of  the  rare  earth  sublatiice,  and 
a  chemical  shift.  The  result  for  H^j  at  90°  K  is  (3.  8  ± 

0. 8)  x  10®0e  compared  with  (3.  5  ±  0.  5)  X  106Oe  for 


in  dysprosium  iron  garnet.  This  difference  may  be 
accounted  for  by  the  theory  of  quenching  of  orbital  angu¬ 
lar  momentum  of  the  Tm  ion.  A  value  of  *0.  73  ±  0. 16 
is  obtaineo  for  the  magnetic  moment  of  the  8.  6  kev 
3  2"  level.  The  300°K  results  indicate  a  ration 
H^jOOO'K)  HgjjOO^K)  =  0.42  -  0. 10. 
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ELECTRON  DENSITY  IONIZATION  RATE  AND  AP¬ 
PROACH  TO  THERMAL  EQUILIBRIUM  BEHIND  SHOCK 
WAVES  BY  MEANS  OF  MICROWAVE  TECHNIQUE,  by 
W.  Low.  Annual  summary  rept.  no.  1,  Sept.  1,  1961  - 
Aug.  31,  1962  ]8]p.  incl.  illus.  (AFOSR-4061)  (AF  61- 
(052)401)  AD  290667  Unclassified 


The  interaction  of  a  shock  wave  and  e.  m.  wave  can  be 
defined  in  terms  of  the  complex,  time  varying  permit¬ 
tivity  of  the  shock  wave  region  f,  *  =  E  *  -  j  "  .  From 

this  point  of  view,  the  use  of  a  Fabry  Perot  interferome¬ 
ter  offers  the  advantage  of  having  a  highly  pure  plane 
wave  act  as  the  probing  field.  In  analogy  with  its  opti¬ 
cal  counterpart,  a  millimeter  wave  Fabry  Perot  inter¬ 
ferometer  consists  of  2  parallel  plates,  either  of  loss¬ 
less  dielectric  or  of  perforated  sheet  metal.  These 
plates  can  be  moved  with  respect  to  each  other  and  at 
certain  discrete  distances  the  plates  offer  a  matched 
system,  i.  e. ,  they  are  equivalent  to  a  tuned  cavity  and 
a  peak  In  the  output  is  obtained.  Any  change  in  the 
characteristics  of  the  medium  between  the  plates  de¬ 
stroys  the  resonance  condition  and  causes  a  shift  In  the 
amplitude  and  phase  of  the  emerging  wave. 
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POSSIBLE  SOLID-STATE  EFFECT  ON  THE  DEGREE 
OF  IONIZATION  OBTAINED  IN  A  VACUUM  SPARK,  by 
B.  S.  Fraenkel.  11962]  ]l)p.  Incl.  table.  (AF06R- 
3656)  (AF  EOAR-62-33)  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  33:  2141, 

June  1962. 

A  predicted  triplet  state,  3d5  ®S-4p  6P  of  Zn  vm  at 
160  A  appears  when  a  brass  electrode  is  used,  but  not 
with  a  pure  zinc  electrode.  This  suggests  an  influence 
of  the  crystal  structure  (pure  Zn  against  Zn  in  brass 
crystal)  on  the  degree  of  ionization  in  the  vacuum  spark. 
Although  the  difference  of  the  binding  energy  of  Zn  atoms 
in  the  2  crystals  is  only  of  the  order  of  one  electron 
volt,  the  difference  in  ionization  energy  obtained  is  of 
the  order  of  hundreds  of  electron  volts.  No  theory  is 
proposed  as  yet  to  explain  this  effect. 
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The  shape  of  the  attenuation  line  of  a  series  of  shocks 
Pj  =  5  min  Hg  with  various  mach  numbers  and  the  shape 

of  the  attenuation  line  of  shocks  passing  from  a  large 
diameter  shock  tube  to  small  diameter  shock  tube  was 
studied.  Experiments  with  a  magnetic  probe  set-up 
i  Lin  et  al. )  for  D.  C.  conductivity  measurements  were 
•nvestlgated  for  their  adaptability  for  measuring  the 
.orization  profiles  in  the  z  dvrccuon  (tube  axis  direc¬ 
tion). 
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THE  DESIGN  AND  USE  OF  A  MILLIMETER  WAVE 
FABRY  PEROT  INTERFEROMETER  FOR  SHOCK 
WAVE  DIAGNOSTICS,  by  E.  Ravid,  J.  Alon,  and  W. 
Low.  [1962]  ]4]p.  (Bound  with  its  AFOSR-4061; 

AD  290667)  (AF  61(032'}4'5T)  Unclassified 


VACUUM  ULTRA VIOLEl  SPECTROMETER,  by  E. 
Alexander  and  B  S.  Fraenkel.  Feb.  1962  [14j>.  incl. 
illus.  diagrs.  (Technical  rept,  no.  11  (AFOSR-4690) 
(AF  EOAR-62-33)  AD  410)59  Unclassified 

Also  published  in  Rev  Scienl.  Instr. ,  v.  34:  887-890 

xsg.'rsssr - 

A  grazing  incidence  vacuum  spectrometer  is  described. 
!t  is  based  on  a  2  m,  30.000  lines  in. .  Siegbahn  glass 
grating.  Both  plate-holder  and  grating  arc  held  on 
arms  fastened  to  the  axis  of  the  Rowland  circle.  The 
wavelength  range  extends  up  to  2300  A.  Instrumental 
considerations  for  obtaining  high  resolution  in  the 
short  wavelength  range  are  discussed.  (Contractor's 
abstract) 
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REVIEW  OF  THE  RESEARCH  IN  PROGRESS  IN  THE 
VACUUM  ULTRAVIOLET,  by  E.  Alexander ,  B.  S. 
Fraenkel  and  others.  [1962]  [4 )p.  incl.  table.  (AFOSR- 
J152)  (AF  EOAR-82-33)  AD  400065  Unclassified 

Also  published  in  Jour.  Quant.  Spec tr os.  and  Radiative 
Transfer,  v.  S:  to  5- 728,  Oct.  /Dec.  1962. 

Details  at  the  2  meter  grazing  incidence  spectrometers 
are  given  and  attempts  are  described  to  obtain  the  sett 
x-ray  M-bands  of  gallium.  Multiply-ionized  atomic 
spectra  are  being  studied  using  the  sliding  spark  tech¬ 
nique  and  the  triggered  vacuum  spark.  Preliminary 
wavelengths  and  intensity  ratios  lor  the  Zn  vm  triplet 
at  160  A  are  presented. 
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SOME  PROBLEMS  OF  ROLE  ANALYSIS,  by  S.  N. 
Eisenatadt,  R.  Bar-Yoeel  and  others.  Jan.  1962,  24p. 
incl.  refs.  (Technical  note  no.  4)  (AF06R-2242) 

(AF  61(052)480)  AD  279616  Unclassified 

The  sociological  concept  ’role',  is  examined  critically. 
Several  conclusions  are  drawn  about  possible  revisions 
of  some  of  the  basic  assumptions  underlying  the  use  of 
this  concept,  and  some  possibilities  of  'jrther  research 
in  this  area  are  indicated.  (Contactor’s  abstract) 


is  not  conceived  here  as  an  Isolated  psychological  varia¬ 
ble  but,  rather,  as  a  pattern  (o-  system),  of  attributes 
toward  basic  aspects  of  man  and  human  activity  which 
is  significant  in  regulating  the  meeting  point  between 
personality  and  social  roles  and  groups.  (Contractor’s 
abstract) 
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IMAGES  PERTAINING  TO  CHOICE  OF  OCCUPATION, 
THEIR  SOURCES  AND  THEIR  INFLUENCE  ON  THIS 
CHOICE,  by  H.  Weihl  and  E.  Yuchtmann.  Oct.  1962, 
42p.  incl.  tables,  refs.  (Technical  note  no.  6)  (AF06R- 
4164)  (AF  61(052)480)  AD  292251  Unclassified 

Having  regard  to  a  model  of  role  as  its  general  frame¬ 
work,  the  potential  Influence  of  certain  pre- situational 
factors  on  role  functioning  is  discussed.  This  report 
deals  mainly  with  motivation  as  one  of  such  factors, 
aiming  to  locate  some  of  the  factors  contributing  to  its 
formation.  A  examination  of  the  relationship  between 
pre-situational  factors  and  actual  role-performance 
would  have  necessitated  a  follow-up  study  of  the  re¬ 
spondents  on  their  taking  up  their  various  occupational 
roles.  Though  such  a  study  was  not  available,  the  ex¬ 
isting  empirical  material  enabled  us  to  show  that  with¬ 
out  considering  pre-situational  factors  such  as  motiva¬ 
tion,  no  clear  understanding  of  proper  role  functioning, 
as  well  as  of  motives  governing  choice  of  an  occupa¬ 
tional  role  (or  any  role),  could  be  achieved.  (Contrac¬ 
tor’s  abstract) 
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THE  IMPACT  OF  PERSONAL  ATTRIBUTES.  HUMAN 
QUALITIES  AND  PRIMORDIAL  TIES  ON  ROLE  BE¬ 
HAVIOUR,  by  H.  R.  Shlcnsky  epi.  1962,  12p.  (Tech¬ 
nical  note  no.  5)  (AFOSR-4957)  (AF  61(052)480) 

AD  290680  Unclassified 

This  study  is  intended  as  a  preliminary  attempt  to  ex¬ 
plore  precisely  those  attributes  of  the  individual  which 
are  in  a  way  prior  to  the  formal  definitions  erf  roles  and 
are  at  the  same  time  not  only  starting  points  for  indi¬ 
viduals'  motivation  for  role  taking  and  role  performance, 
but  may  also  influence  the  very  processes  of  crystalli¬ 
zation  of  social  behavior  into  roles  and  the  differentia¬ 
tion  of  roles  on  the  basis  of  their  respective  content. 

This  study  wa'.  begun  by  delineating  the  area  for  ex¬ 
ploration.  A  number  of  phenomena  which  did  not  fit 
into  accepted  sociological  categories  and  constituted  a 
residual  category,  including  different  aspects  of  social 
behavior  with  a  vague  common  denominator  were 
pointed  out.  Three  kinds  of  attributes  for  preliminary 
investigation  were  then  specified:  biological  attributes, 
group  membership  qualities,  and  personal  traits. 

These  may  be  looked  upon  as  certain  aspects  of  an  in¬ 
dividual's  human  image.  Their  common  denominator 
is  that  they  reflect  some  qualities  of  man  as  givens  or 
primordials,  that  is  to  say,  as  evaluations  of  man's 
possible  resources,  oi  his  potential.  The  human  image 
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[EVALUATION  OF  ANTIRHEUMATIC  DRUGS  ON  THE 
BASIS  OF  THEIR  PRC® ABLE  MECHANISM  OF  ACTION] 
Testierung  antirheumatischer  Stcrffe  auf  der  Basis  ihres 
vermutlichen  Wirkungsmechanlsmus,  by  F.  Eichholtz 
and  K.  Alexander.  [1981]  (21]p.  inch  illus.  diagrs. 
tables,  refs.  (AF06R-2619)  [AF  61(514)1006] 

AD  632144  Unclassified 

Also  published  in  Arzneimittel  Forsch.  (Drug  Research), 
v.  11:  515-521,  1961. 

Preliminary  results  d  observations  of  anti-rheumatic 
drugs  are  reported.  In  addition  to  observations  of  the 
well-known  anti -edematous  and  anti-phlogistic  action 
of  these  drugs,  the  following  properties  were  noted:  (1) 
Prednisolone:  marked  stimulation  orf  the  sugar  metabo¬ 
lism  in  the  granulomatous  tissue,  re-polarizing  central 
analgetic,  lissive,  and  local  anesthetic  effects;  (2) 
Phenylbutazone:  increase  of  sugar  metabolism  in  the 
granulomatous  tissue,  re-polarizing,  central  analgetic, 
and  lissive  properties;  (3)  Amlnopyrine:  re-polarizing, 
central  analgetic,  spasmolytic,  and  lissive  effects;  (4) 
Sodium  salicylate:  central  analgetic,  spasmolytic,  and 
lissive  effects;  and  (5)  Acetosalicylic  acid:  re-polariz- 
ing,  spasmolytic,  and  central  analgetic  effects. 
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Herman  FOttinger  Inst.  Kir  StrOmungstechnik.  Technlsche 
UmverstUit,  Berlln-Ciiarlottenburg  (Germany). 

VORTEX  DEVELOPMENT  IN  A  SEPARATED  BOUND¬ 
ARY  LAYER,  by  H.  Sehade  and  A.  Michalke.  May  31, 
1902  f 20  incl.  Ulus,  diagrs.  table,  refs.  (Annua! 

summary  rept.  no.  2)  (ArOSR-3191)  (AF  61(052)412) 
AD  282426  Unclassified 

An  attempt  is  nude  to  explain  the  development  of  vor¬ 
tices  m  a  separated  boundary  layer  by  investigating  the 
axisymmetrica!  jet  downstream  of  a  specul  nozzle. 
According  to  stability  theory,  a  shear  profile  of  finite 
thickness  is  unstable  against  wavy  disturbances  of  cer¬ 
tain  frequencies  and  wavelengths.  If  such  wavy  dis¬ 
turbances  are  present  in  the  shear  layer,  it  rolls  up 
into  discrete  vortices  according  to  Rosenhead's  ana¬ 
lysis.  It  is  found  that  viscosity,  though  responsible 
for  the  formation  of  a  shear  layer,  plays  no  significant 
role  in  the  process  of  rolling  up  at  high  Reynolds  num¬ 
bers  The  frequency  of  the  natural  fluctuations  and  the 
relation  between  frequency  and  '»ave length  for  artificial 
excitation  have  been  measured;  the  reeults  are  in  good 
agreement  with  the  theory.  (Contractor's  abstract) 
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Herner  and  Co. ,  Washington.  D.  C. 

THE  DETERMINATION  OF  USER  NEEDS  FOR  THE 
DESIGN  OF  INFORMATION  SYSTEMS,  by  S.  Herner. 
'lS62‘i!4jp.  inci.  refs.  (AFOSR-J362)  (AF  49(638)- 
1182)  AD  407890  Unclassified 

Also  published  in  Information  Systems  Workshop;  The 
Designer's  Responsibility  and  His  Methodology, 
Washington,  Spartan  Books,  1962,  p.  47-60. 

Tms  study  was  conducted  to  establish,  or  restate,  that 
user  requirements,  rigorously  defined  and  evaluated, 
can  be  a  factor  in  the  design  of  information  systems. 

Not  only  can  real  user  requirements  furnish  insights  as 
to  what  should  be  included  in  a  projected  system  and  how 
it  will  most  probably  be  queried  or  searched,  but,  per¬ 
haps  even  more  important,  a  knowledge  of  require¬ 
ments  can  tell  us  what  does  not  have  to  be  Included  m 
the  system  and  what  it  does  not  have  to  do.  As  i.lso 
noted,  the  problem  is  first  one  of  segregating  and 
eliminating  Information  that  is  not  needed  or  is  obtain¬ 
able  by  other  satisfactory  means,  second  of  defining  in¬ 
formation  that  is  needed  and  is  not  otherwise  obtainable, 
and  third  of  defining  the  best  channels  for  making  this 
critical  information  available,  currently  or  retroac¬ 
tively.  These  considerations,  which  are  keyed  to  use- 
patterns,  should  form  the  basis  for  the  design  of  any  in¬ 
formation  storage  and  retrieval  system. 
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Herner  and  Co. ,  Washington,  D.  C. 

BASIC  RESEARCH  RESUMES  1961-1962.  A  SURVEY 


OF  BASIC  RESEARCH  ACTIVITIES  IN  THE  OFFICE 
OF  AEROSPACE  RESEARCH,  1M2.  M8p.  (Rept.  no. 
OAR-9)  (AF  49(638)903)  Unclassified 

A  set  of  indexed  abstracts  of  research  efforts  supported 
by  the  Office  of  Aerospace  Research  Is  presented.  Tbeee 
abstracts  were  written  by  various  scientists  in  many 
different  OAR  organizations  as  part  of  an  existing  De¬ 
partment  of  Defense  research  management  requirement, 
the  DD-613,  common  to  the  3  Services.  Current  DD- 
613's  for  all  relevant  OAR  efforts  were  gathered  to¬ 
gether  and  turned  over  to  the  contractor,  who  in  turn, 
edited  them  and  organized  them  into  24  broad  subject 
categories  represented  by  the  chapters  of  this  book. 

The  abstracts  were  then  indexed  by  contractor,  princi¬ 
pal  investigator,  and  contract  number. 
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Honeywell.  Inc.  Honeywell  Research  Center,  Hopkins, 
Minn. 

DENSITY  AND  ENERGY  OF  SURFACE  STATES  ON 
CLEAVED  SURFACES  OF  GERMANIUM,  by  D.  S. 
Palmer,  S.  R.  Morrisop,  and  C.  E.  Dauenbaugh.  (1962) 
|6]p.  incl.  diagrs.  refs  [AF  49(638)597] 

Unclassified 

Published  in  Phys.  Rev.,  v.  129:  608-613,  Jan.  15, 

tsst - 

The  channel  technique  has  been  successfully  applied  to 
measurement  of  the  properties  of  cleaved  germanium 
surfaces.  A  clean  germanium  surface  is  highly  p  type 
with  the  Fermi  level  near  the  valence  band  at  the  sur¬ 
face.  This  is  brought  about  by  acceptor-like  surface 
states  close  id  the  edge  of  the  valence  band  with  a  den¬ 
sity  of  at  least  1. 5  x  1012/cm2.  The  density  of  these 
low-lying  surface  states  decreases  when  the  surface  is 
exposed  to  oxygen.  A  comparison  is  made  between  re¬ 
sults  on  cleaved  surfaces  and  surfaces  cleaned  by  loo 
bombardment.  (Contractor's  abstract) 
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Honeywell,  Inc.  Honeywell  Research  Center,  Hopkins, 

Minn. 

THE  OPTICAL  AND  ELECTRICAL  PROPERTIES  OF 
SINGLE  CRYSTAL  TELLURIUM.  Final  rept.  May  31. 
1962  [70)p.  incl.  illus.  diagrs.  tables,  refs  (AFOSK- 
2648)  (AF  49(638)908)  AD  281927  Unclassified 

Work  on  zone  purification  and  growth  of  doped  and  un¬ 
doped  single  crystals  is  noted.  Mechanical  properties 
plastic  damage,  and  identification  cf  dislocations  by 
etch  pits  are  briefly  covered.  A  section  on  optical 
properties  notes  the  discovery  of  optical  activity  In 
tellurium,  and  details  the  work  on  Intrinsic  optical  ab¬ 
sorption,  showing  how  this  implies  a  "vertical"  transi¬ 
tion  at  ihe  absorptin  edge,  which  is  allowed  lor  E  JL  C 
and  lorbidden  for  E  |,  C.  The  report  recapitulates  the 
progress  made  in  understanding  recombination  processes 
in  tellurium  (both  flaw  processes  and  band-to-band 
processes).  A  section  on  transport  effects  outlines  the 
extensive  studies  made  of  magnetoresistance,  and  the 
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recent  measurements  of  hole  mobility  at  low  tempera¬ 
tures  In  doped  and  undoped  crystals.  Finally,  gome 
of  the  expectations  concerning  the  energy  band  struc¬ 
ture  erf  tellurium  are  reviewed.  (Contractor's  abstract) 
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Honeywell,  Inc.  Honeywell  Research  Center.  Hopkins, 
Minn. 

INTRINSIC  OPTICAL  ABSORPTION  IN  TELLURIUM, 
by  J.  S.  Blakemore  and  K.  C.  Nomura.  {1962]  [6^>. 
incl.  diagrs.  table,  refs.  [AF  49(638)908] 

Unclassified 

Presented  at  meeting  trf  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. .  Mar.  26-29,  1962. 

Abstract  oublished  in  Bull.  Amer.  Phys.  Soc. ,  Series 
H,  v.  1:  i2l.  Mar.- 26,  1962. 

Measurements  of  intrinsic  optical  absorption  have  been 
made  at  100  and  300’K  by  transmission  techniques, 
covering  a  range  of  absorption  coefficient  from  0. 01 
cm"'  to  1300  cm"'  for  radiation  polarized  E  C,  and  to 
5000  cm'1  for  Ei.  C.  These  results  suggest  that  the 
edge  is  set  by  vertical  transitions,  the  transition  being 
allowed  for  the  polarization  El  C  but  forbidden  for 
E  C.  Absorption  above  the  intrinsic  threshold  is  ap¬ 
parently  influenced  by  electron-hole  interaction,  as 
postulated  by  Elliott.  In  the  actual  edge  region,  ab¬ 
sorption  falls  off  exponentially  with  decreasing  photon 
energy,  the  steepness  at  300"  K  being  197  ev'1  for  E  C 
and  267  ev" 1  for  Ej.  C.  The  steepness  for  each  polari¬ 
zation  Increases  by  only  14%  op.  cooling  to  100=K_ 
(Ccntractor's  abstract) 
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Hul!  U.  [Dept,  of  Chemistry]  (Gt.  Brit. ). 

KINETICS  OF  HYDROGEN-OXYGEN  AND  HYDRO¬ 
CARBON-OXYGEN  REACTIONS,  byR.  R.  Baldwin. 
Final  rept.  Oct.  1961  -  Oc*.  1962  [6fci.  incl.  table 
refs.  (AFOSR-4297)  (AF  EOAR-62-25)  AD  291222 

Unclassified 

Attention  was  concentrated  on  3  main  aspects  of  H-O 
and  HC-0  reactions:  (!)  The  completion  of  studies  of  the 
inhibition  cf  the  hydrogen-oxygen  reaction  by  hydrocar¬ 
bons,  (2)  studies  of  the  effect  of  carbon  monoxide  on  the 
hydrogen-oxygen  reaction  in  aged  boric -acid-coated 
vessels,  and  (3)  studies  of  the  water-sensitized  oxida¬ 
tion  of  carbon  monoxide  (Contractor's  abstract) 
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Hull  U.  [Dept,  of  Chemistry]  (Gt.  Brit. ). 

THE  SELF-INHIBITION  OF  GASEOUS  EXPIOSIONS, 
byR.  R.  Baldwin,  N.  S.  Corney  and  others.  [1962] 
[9]p.  inch  diagrs.  refs.  (AF06R-64-2022)  [AF  EOAR- 
63-31]  AD  614864  Unclassified 


Also  published  In  Ninth  Symposium  (lnternat'1. )  on  Com- 
busUoo,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27-Sept.  1, 
1962),  New  York,  Academic  Press,  1963,  p.  184-192. 

In  discussing  the  conditions  under  which  broached-chaln 
reactions  can  give  rise  to  isothermal  explosions,  it  Is 
usually  assumed  that  the  initial  values  of  the  parame¬ 
ters  determine  whether  the  system  le  stable  or  explo¬ 
sive.  If,  however,  a  reaction  product  can  inhibit  the 
reaction,  substantial  modification  of  the  explosion  con¬ 
dition  may  result.  Two  types  of  mechanism  are  dis¬ 
cussed  which  Illustrate  this  point.  In  the  case  of  linear 
branching,  it  Is  shown  that  the  original  isothermal  limit 
may  be  modified  to  a  chain-thermal  boundary.  Thus, 
whereas  ethane,  propane,  and  butane  inhibit  the  second 
explosion  limit  <rf  Hj  and  C>2  by  direct  chain-terminating 

reactions  with  H,  OH,  and  O,  methane  and  neopeniane 
can  inhibit  only  via  their  reaction  products.  Such  prod¬ 
ucts  are  formed  in  significant  concentrations  only  after 
the  uninhibited  explosion  boundary  has  been  crossed  and 
incipient  explosion  is  developing.  A  variety  of  evtdeix.- 
supports  the  view  that  the  character  of  the  explosion 
changes  from  the  original  isothermal  chain-branching 
explosion  to  a  chain-thermal  explosion  with  these  2  hy¬ 
drocarbons.  The  second  type  of  inhibiting  mechanism, 
applicable  when  quadratic  branching  occurs,  is  exempli¬ 
fied  by  the  self-inhibition  of  the  reaction,  as 

shown  by  the  effect  of  withdrawal  rate  on  the  second 
limit.  (Contractor's  abstract,  modified) 
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Human  Sciences  Research,  Inc. .  Arlington,  Va. 

SYSTEMS  OF  INFORMATION  IN  SMALL  GROUP  RE¬ 
SEARCH  STUDIES,  by  J.  E.  McGrath.  Apr.  1962,  28p. 
incl.  diagrs.  tables,  refs.  (Rept.  no.  HSR-TN-62/2- 
GN;  technical  rept.  no.  7)  (AFOSR-24I6)  (AF  49(638)- 
256)  AD  276858  Unclassified 

Also  published  in  Human  Relations,  v.  16:  263-277, 

Aug.  18651 

Results  clearly  support  the  validity  of  the  classification 
system  for  systematic  organization  of  small  group  re¬ 
search  information.  The  findings  suggest  that  the  small 
group  literature  contains  6  relatively  distinct  systems  of 
information,  namely;  (1)  structural  characteristics  of 
group  members;  (2)  dynamic  characteristics  of  mem¬ 
bers;  (3)  structural  properties  of  the  group  itself;  (4) 
behavioral  or  dynamic  properties  of  the  group;  (5)  struc¬ 
tural  characteristics  of  the  group's  environment;  and 
(6)  environmental  processes.  The  findings  of  the  valida¬ 
tion  study  indicate  that  variables  within  each  of  these  6 
subsystems  show  consistent  interrelationships,  while 
relatively  few  significant  relationships  hold  between  vari¬ 
ables  from  different  suv  systems.  (Contractor's  abstract) 
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Human  Sciences  Research,  Inc. ,  Arlington,  Va. 

A  SUMMARY  OF  SMALL  GROUP  RESEARCH  STUDIES, 
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by  J.  E.  McGrath.  (Final  rept.  !  June  1962  (146jp. 
inch  i-d3.  (Rept.  no.  HSR-TN-62/3-GN)  (AFOSR- 
2709)  (AF  49(638)256)  AD  276860  Unclassified 

The  main  purpose  of  this  research  program  has  been  to 
develop  and  apply  methods  for  systematic  classifica¬ 
tion  and  integration  at  research  information  contained 
In  small  group  research  investigations.  In  the  present 
report  an  attempt  Is  made  to  iormulate  a  series  of 
broad,  empirically-supported  generalisations  which 
have  beer,  induced  from  the  information  compiled  during 
the  program.  Appendix  A  presents  li  detail  the  develop' 
ment  of  a  simplified  classification  system,  usii^  sub¬ 
stantive  rather  than  operational  labels  for  variables, 
and  applies  this  system  to  the  recompilation  of  small 
group  research  information  collected  during  the  pro¬ 
gram  .  Chapter  I  describes  the  revised,  substantively 
based  clast.uir<‘lon  of  variables.  Chapter  n  presents 
a  summary  of  tti<  general  propositions,  or  major  em¬ 
pirical  generalizations  induced  from  the  research  in¬ 
formation.  The  third  and  final  chapter  discusses  some 
of  the  implications  of  these  results  for  small  group  re¬ 
search  and  theory. 
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Human  Sciences  Research,  Inc. ,  Arlington,  Va. 

INTEGRATION  OF  SMALL  GROUP  RESEARCH  INFO?! . 


MAT! OH:  PROGRAM  REPORT,  by  J.  E.  McGrath. 
June  1962  [6i>.  (AF06R-3009)  (AF  49(638)256) 

Unclassified 


The  aims  and  accomplishments  of  a  research  program 
designed  to  develop  and  apply  methods  by  which  re¬ 
search  findings  from  different  small  group  studies  could 
be  combined  into  an  integrated  body  of  scientific  knowl¬ 
edge,  are  described.  The  first  task  of  the  program  was 
development  of  a  comprehensive  system  for  classifying 
small  group  research  information,  which  was  then  ap¬ 
plied  to  approx  250  small  group  resmrch  studies, 
yielding  a  detailed  set  of  coded  information  on  nearly 
12, 000  research  relationships  contained  in  the  studies. 
Among  the  products  of  this  program  which  are  con¬ 
sidered  to  be  of  direct  usefulness  to  researchers  in  this 
field  are:  a  rather  extensive  bibliography  on  small 
group  research,  brief  annotations  < l  each  of  the  250 
studies  coded,  and  a  dystematlc  catalog  at  the  major 
variables  of  the  small  group  research  field.  The  varia¬ 
ble  catalog  describes  the  operational  and  substantive 
properties  of  each  major  variable  contained  in  the 
coded  studies,  actuarial  Information  about  the  frequency 
and  distribution  of  its  use,  and  detailed  evidence  about 
Its  relationships  with  other  major  variable*  of  the 
field.  A  list  of  reports  resulting  from  this  program  is 
appended. 
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Ulinol*  tot.  of  Tech.  Armour  Research  Foundation, 
Chicago. 

PRESSURE  EFFECTS  IN  LUMINESCENCE  [PART  I},  by 
L.  RetHol.  May  26.  1858.  I7p  incl.  iiius.  diagrs. 
(AFOSR-  3477)  (AF  49(636)113)  Unclassified 

Presented  at  meeting  of  the  Aruer  Phys.  Soc,, 

Chicago,  Ill.,  Mar.  27-29,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  v.  3: 
137,  Mar.  27,"  1958. 

Also  published  in  Proc.  Internat'l.  Con/,  on  Solid 
State  Physics  in  Electronics  and  Telecommunications, 
Brussels  (Belgium)  June  2-7,  1958),  New  York 
Academic  Press,  v.  4  (Part  2):  697-704,  1960. 

For  abstract  see  item  no.  ET.  14:002,  Vol.  n. 
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Illinois  Inst,  o f  Tech.  Armout  Research  Foundation, 
Chicago. 

ORGANIC  SEMICONDUCTORS,  by  C.  Sosnovsky. 

Final  rept.  Mar.  15,  1959-Mar.  14.  1962.  56p. 

Inch  diagrs.  tables,  refs.  (Technical  rept.  no. 

ARF  3142- 12)  (AFOSR- 26631  (AF  49(638)576) 

AD  278123  Unclassified 

The  dielectric,  spectroscopic,  and  photoconductive 
properties  of  selected  addition  compounds  and  their 
donor  and  acceptor  components  were  investigated.  The 
study  of  dielectric  properties  entailed  measurements 
of  dielectric  losses,  dielectric  constants,  and 
dielectric  resistivities  on  compressed  powders.  The 
data  indicate  that  polarization  efiects  caused  by 
migrating  charges  are  probably  responsible  for  the 
high  loss  regions  found  at  low  frequencies  At  higher 
frequencies  bintoda!  temperature-dependent  loss  curves 
were  frou.d  for  some  addition  compounds.  The  spectra! 
reeponse  of  pbotoconduction  in  single  crystals  of  2 
addition  csmy,/unds  and  their  components  was  measured 
as  a  function  of  field  direction,  applied  voltage,  light 
intensity,  and  time  of  Illumination.  The  results  show 
that  space-charge  build-up  effects  set  up  by  travelling 
charge  carriers  dominate  the  conduction  mechanism. 
The  correlation  of  spectral  response  data  with  spec¬ 
troscopic  data  was  variable.  (Contractor’s  abstract' 
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Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago, 

THERMOCHEMICAL  AND  STRUCTURAL  STUDIES  ON- 
ALKALI  METAL  OZONIDES.  by  V  J.  Kacmirei: 

Final  rept.  )lS52j  22p  incl.  diagre  tables,  refs. 
(Rept.  no.  ASF  3iSl-l.il  (AFOSR- 2983:  (AF  49(6361618' 
AD  427772  unclassified 


Physical  and  chemical  properties  of  alkali  metai 
osanides  were  determined.  Two  new  alkali  metal-like 
ozn.’ildts.  (CH3I4NO3  and  NH4O3,  were  prepared  and 
also  characterized  The  conventional  method  of  pre¬ 
paring  ozomdes  was  ur  p  ■.  ved  Three  solvents  which 
dissolve  ozomdes  were  io  ti.  liquid  ammonia, 
methylamine,  and  dimed  »  norm  amide  (In  order  of 
decreasing  efficiency).  Electron  paramagnetic 
resonance  studies  revealed  unpaired  electrons  of  the 
same  nature  in  the  ozonldes.  Visible  absorption 
^jectra  of  the  ozonldes  shcv.cd  a  near  450  roj»  and 
a  tine  structure  of  5  other  pecks.  New  apparatus  was 
designed  for  powder  x-ray  d If' -act ion  analysis  of  K00 
The  crystal  structure  of  KO3  was  not  isostructuraj 
with  KN3.  NaOj  probably  exists  in  at  least  2  cryeral- 
line  forms.  One  Is  soluble  in  liquid  ammonia  and  in¬ 
stable  at  room  temperature,  while  the  other  is  Insoluble 
in  liquid  ammonia  and  stable  at  room  temperature. 
(Contractor’s  abstract  modified) 
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Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

FEASIBILITY  OF  NEUTRON  DIFFRACTION  STUDIES 
IN  HIGH  PRESSURE,  by  G.  H.  Wolfe  and  L  Reiffel. 
Final  rept.  May  1C,  1962,  21p  incl.  lllus.  diagrs. 
table.  (Rept.  no.  .ARF  1183-4)  (AF  49(636)1010) 

AD  277646  Unclassified 

Studies  were  conducted  to  establish  the  technical 
feasibility  of  obtaining  neutron  diffraction  data  on 
specimens  under  high  hydrostatic  pressure.  Laue 
patterns  of  Rbl  and  RbCl  were  obtained  at  pressures 
up  to  80, 0CC  psi  in  a  uniquely  designed  pressure 
bomb.  The  Rbl  transformed  completely  at  60,  WX  psi, 
but  only  an  incomplete  transition  was  observed  in  RbCl. 
There  are  indications  of  oossible  differences  in  the 
transformation  mechanism  for  these  materials.  It  is 
concluded  that  neutron  Laue  patterns  are  feasible  at 
pressures  up  to  60,  000  psi  and  that  the  method  could 
be  extended  to  perhaps  150,  CC6  psi.  (Contractor's 
abstract) 
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Illinois  Inst,  of  Tech.  Armour  Research  Foundation. 
Chicago 

DISCRIMINATORY  ANALYSIS  APPLIED  TO  CLASSIFI¬ 
CATION  OF  SEISMIC  PHENOMENA.  byP.  Gunther. 
Final  rept.  May  1.  1S61  -  Apr.  30.  1962.  June  30, 
1962.  76p.  Inch  liljs,  diagrs.  iabies,  refs.  (AFOSR- 
3172)  (AF  49(63611066)  AD  458600  Unclassified 

This  study  proposes  a  mathematical-statistical  model 
for  discrimination  between  earthquakes  and  nue’ear 
explosions.  The  initia,  formulation  defines  the  source 
parameters  relating  to  geometry  of  the  focus  and  of 
the  source  mechanism,  the  earth  layering  and  heter¬ 
ogeneity  parameters,  and  the  principal  types  of  waves 
that  are  propagated.  A  method  of  analysis  of  seismo¬ 
grams  is  proposed  which  can  extract  information  from 
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sources  not  .-rdinirily  used,  namely  arrival  times 
and  amplitudes  ot  secondary  body  phases.  The 
principal  problem  areas  relating  to  Identification  o£ 
phases  and  precision  station  calibration  are  dis¬ 
cussed  in  detail.  Finally,  methods  for  probability 
evaluation  of  the  discrimination  procedures  are 
discussed.  (Contractor's  abstract) 


1175 

Illinois  Inst,  of  Tech.  [Dept.  erf  Chemistry)  Chicago. 

ELECTRONIC  ENTROPY  IN  LIQUID  METAL  SOLU¬ 
TIONS,  by  L.  M.  Webber.  Jan.  1962.  S3p.  lncl. 
diagrs,  tables,  refs.  (AFOSR-1353)  (AF  49(638)346) 
AD  282435  Unclassified 

The  entropy  of  mixing  of  binary  metallic  solutions 
is  studied.  The  contribution  to  the  entropy  erf  mixing 
arising  from  the  change  in  the  statistical  distribu- 
nor.  oi  electrons  Is  the  primary  interest  when  2 
metallic  components  were  mixed.  The  general  naiare 
of  the  deviations  of  the  me-  sured  entropy  o!  the  mix¬ 
ing  from  the  ideal  behavior  is  recognizable  from  the 
nature  of  the  assumptions  involved  in  reducing  the 
complete  statistical  foimulaticn  io  the  simple  form  of 
equation,  which  is  bused  on  the  assumption  of  a  com¬ 
pletely  random  distribution  of  the  2  components  of  the 
solution.  For  metals,  theoretical  treatments  indicate 
th.v  the  electronic  heat  capacity  is  linearly  dependent 
on  the  absolute  temperature.  Consequently,  integra¬ 
tion  to  the  temperature  of  measurement  of  the  thermo¬ 
dynamic  entropy  is  possible  and  can  lead  to  the  contri¬ 
bution  of  the  electrons  to  the  entropy  of  mixing. 
(Contractor’s  abstract) 


■  176 

n  inois  Inst,  of  Tech.  Dept,  of  Metallurgical 
engineering,  Chicago. 

DEFORM 4TIOW  AND  DUCTILE  FRACTURES  OF 
METALS  IN  TORSION  AND  TENSION,  by  N.  H. 
l'oiiK-i»i>id  and  S.  Mostovoy.  Final  rept.  Feb.  1962 
[u"jj  i!u ’.  illus.  diagrs.  refs.  (AFOSR-2276) 

AF  *1(63$’, 30?)  Unclassified 

Tr.*  various  types  'if  inear  fractures  are  classified 
and  ,i  is  Kwj. vested  Uwt  the  cup-and-cone  type  occurs 
when  -f.r  avsiinaietrica!  stress  gradient  or  a  likewise 
orientation  e/wCts.  Attertfon  is  also  drawn  to  the 
consult  y  of  the  fracture  stress  within  a  broad  range 
oi  initial  prsctr&Sn  by  methods  other  than  tension, 
Transient  defc.  nutter  instability  In  torsion  is  studies. 
The  increase  a  ductility  of  work  hardened  FCC  metals 
at  iow  teir,pe;  aio"  :•  is  discussed  and  »•  ,s  concluded 
that  this  spectacular  chairte  is  caused  by  the  increase 
of  the  strai-i-hzrdemnj:  exponent  The  Swift  fracture 
lr  tens.on  is  shown  to  offer,  deviate  from  the  plane  of 
the  torsional  prestrain  hell*.  Si  v  as  possible  to 
localize  a  Swift  fracture  to  a  s.ngle  sheer  band  which 
resulted  in  an  ■  end  mill''  type  fra  Tor.  which 
progressed  violently  without  penetrating,  however. 

Into  the  metal  outside  the  band,  (Conti actor's 
abstract,  modified) 


1177 

Illinois  Inst,  of  Tech,  Dept,  of  Metallurgical 
Engineering,  Chicago. 

DIRECTIONAL  PROPERTIES  OP  A  MODIFIED  5% 

Cr  TOOL  STEEL  AUSFOHMED  BY  TORSION,  by 
R.  G.  Toth  and  N.  H.  Polakowski.  [1962]  j9[p.  incl. 
Ulus,  diagrs.  table.  (AFOSR-4012)  (AF  49(638)308) 

Unclassified 

Also  published  in  Trans.  Amer.  Soc,  Metals,  v,  55; 
420-425,  Sept.  1962. 

A  modifiid  5%  Cr  tool  steel  (0.  35%  C,  5%  Cr-Mo-W-V) 
was  quenched  Into  a  hot  bath  at  800°  to  900°  F,  twisted 
in  the  austenitic  bay  range  and  air  cooled  to  produce 
ma  -tensite.  Room-temperature  torsion  tests  Ui  the 
pretwist  direction  showed  a  nominal  fracture  shear 
stress  of  up  to  320.  000  psi  compared  with  245,  000 
after  ordinary  hardening.  The  fracture  changed  from 
brittle  (45"  )  to  the  shear  type  after  pretwisting  in 
excess  of  vp  -  1.  Reversed  torsion  or  aria!  tension 
on  pretwtst«  material  invariably  gave  brittle  fractures 
and  a  iower  fracture  stress  than  quenching  alone. 

These  results  are  indicative  of  a  transverse  weakness 
of  ausformed  steel.  On  the  other  hand,  strengthening 
by  .orslon  may  be  useful  in  applications  involving 
substantially  unidirectional  torsional  loads. 
(Contractor’s  abstract) 
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Illinois  U.  [Charged  Particle  Lab.  ]  Urbana. 

CHARGED  PARTICLE  PROPULSION;  A  DOUBLE 
ENERGY-CONVERSION  PROBLEM,  by  C.  D. 

Hendricks.  [1962]  [ll]p.  incl.  illus.  diagrs. 

(AF  AFOSR-63-1C7)  Unclassified 

The  electric  propulsion  of  space  vehicles  is  a  problem 
which,  at  first  glance,  is  rather  straightforward  and 
simple.  A  beam  of  charged  particles  is  formed, 
accelerated  by  an  electric  field,  neutralized,  and 
permitted  to  leave  the  venicle  in  much  the  same 
manner  as  does  the  high-velocity  gas  from  a  Jet  engine 
of  a  chemical  rocket.  Therefore,  it  is  necessary  to 
substitute  electrical  means  of  accelerating  the  particles 
for  chemical  means  and  to  change  the  particles  from 
hydrocarbons,  water,  oxides  erf  carbon  or  nitrogen, 
and  other  molecules  to  atoms  or  tons  of  cesium, 
rubidium  or  other  alkali  metals  or  to  multiatomic 
particles  of  carbon,  mercury,  glycerol  or  other 
convenient  material.  This  report  discusses;  (I)  energy 
conversion  concept,  (2)  electrical  mechanical  conver¬ 
sion,  (3)  methods  rrf  producing  cha-ged  particles,  (45 
efficiency  considerations,  (5)  electrical  “graying  of 
liquids,  and  (6)  specific-charge  distribut  • 
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Illinois  U.  [Charged  Particle  Lab  j  Urbana. 

CLASSICAL  PHYSICS  IN  MODERN  SPACE  PROPUL¬ 
SION:  HEAVY  PARTICLE  BEAM  FORMATION  BY 
ELECTRICAL  SPRAYING  OF  UO'HDS,  by  C.  D. 
Hendricks.  }i262J  [ii]p.  (AF  AFVSR-S3-  10?i 

Ur.ciasctlied 

A  short  introduction  is  given  to  some  of  the  proi  terns 
of  electric  propulsion  in  order  to  emphasize  tne 
classical  aspects  of  this  modern  field  af  research 
and  development.  A  discussion  is  presented  of  the 
application  of  electrical  spraying  of  liquids  to  the 
problems  of  modern  electric  propulsion  of  space 
vehicles.  Recent  experimental  and  theoretical  re¬ 
sults  are  discussed,  including  high-speed  photo¬ 
micrography  and  mass  spectrometry,  and  the  advan¬ 
tages  jS  heavy  charged  particle  propulsion  systems 
are  pointed  out.  (Contractor's  abstract) 


1180 

Illinois  U.  (Coordinated  Science  Lab  ]  Urbana. 

ANTENNA  IMAGE  QUALITY  CRITERIA,  b;  J.  J 
Myers.  Dec.  1358  [72  0J.  incl  dlagrs.  tables,  refs. 
(P.ept.  no.  R-108)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039-sc- 
96685)  Unclassified 

This  repoii  is  the  first  of  a  series  of  3  reports  giving 
the  results,  m  a  study  of  antenna  resolution  and  image 
quality  as  related  to  the  aperture  illumination.  The 
results  erf  a  mathenta  icai  evaluation  based  on  various 
Image  quality  criteria  that  have  been  suggested  by 
antenna  and  optical  theory  are  given.  Each  of  the 
criteria  was  analyzed  to  determine  its  essentials  and 
to  find  the  relationships  between  '.he  various  criteria 
The  results  of  this  analysis  led  to  :  catalog  of  Image 
quality  criteria,  uselui  in  antenna  theory.  An  Investi¬ 
gation  was  made  of  the  e-Uss  of  aperture  ilium  mat. 
given  by  (1  .  A  cos  2r  x.  L),  where  x  :s  ihe  aperture 
coordinate,  L  is  the  antenna  lengi;\  and  A  is  an 
aperture  illumination  parameter  defined  over  the 
interval  (-1,  1).  The  optimum  af  the  class  was  ds- 
termined  for  each  of  the  criteria  The  study  led  to 
the  conclusion  that  image  quality  is  not  highly  sensi¬ 
tive  to  aperture  illumination  and  that  a  uniform 
illumination  is  close  to  optimum  for  an  important 
class  of  applications.  (Contractor’s  abstract) 
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Illinois  U.  [Coordinated  Science  Lab.  ]  Urbana. 

-vNTENNA  RESOLUTION  .AS  LIMITED  BY  ATMOS¬ 
PHERIC  TURBULENCE,  by  C  M.  Angulo  and  J.  p 
Ruina.  July  IS57  (37 Jp.  Incl.  dlagrs,  table  (Rcpt. 
no,  R-9C)  (Sponsored  jointly  by  Air  Force  Office 
irf  Scientific  Research.  Office  of  Navci  Research 
and  Signal  Corps  und-r  DA  36-039-SC-566951 

Unclassified 


Spatial  variations  of  the  index  of  refraction  of  the 
atmosphere  introduce  fluctuations  in  the  phase  and 
amplitude  of  a  wave  propagating  through  it.  The  effect 
of  these  fluctuations  on  the  resolution  capability  of 
microwave  antennas  Is  discussed.  The  r  -  (sure  of 
resolution  used  In  the  calculations  is  th  amwldth 
which  Is  defined  as  the  square  root  of  the  second 
moment  about  the  mean  of  ihe  normalized  antenna 
pattern.  This  measure  simplifies  the  calculations 
greatly  and  results  In  a  simple  expression  for  the 
beam  broadening  due  to  the  variation  of  the  refractive 
index.  This  broadening  is  dependent  on  the  distance 
to  the  target,  the  scale  of  the  turbulence,  the  variance 
of  the  refractive  index  and  is  relatively  Insensitive  to 
the  shape  of  the  spatial  correlation  function  of  the 
refractive  index.  Measurements  by  others,  of  the 
nature  of  the  refractive  Index  spatial  variation,  are 
then  used  to  obtain  numerical  estimates  of  the  ultimate 
resolution  capability  of  a  microwave  antenna  as  limited 
by  atmospheric  turbulence.  (Contractor's  abstract) 
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Illinois  U.  [Coordinated  Science  Lab.  j  Urbana. 

ASSESSMENT  OF  ANTENNA  E-*'  AGE  QUALITY  BY  A 
MECHANICAL  OBSERVER,  by  .  J.  Myers.  Dec. 

1958  [36  y.  incl.  diagrs.  table.  tRept.  no,  R-110) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039-sc- 56695)  Unclassified 

An  experimental  evaluation  of  the  effect  of  aperture 
illumination  on  the  resulting  image  of  a  high-resolution 
antenna  was  made  using  a  mechanical  observe.-  for 
assessing  quality.  The  mechanical  observer  consisted 
of  ILL1AC,  the  University  of  Illinois  digital  computer, 
programmed  for  the  purpose.  The  evaluation  was 
intended  to  complement  an  experimental  evaluation  of 
antenna  image  quality  made  by  human  observers,  and 
a  mathematical  study  of  quality  criteria.  A  ciose 
connection  between  image  quality  and  aperture 
ilium Inatk  v  was  found  Ly  the  mechanical  observer  as 
measured  by  its  ability  to  analyze  the  images  presented 
to  it  for  assessment.  The  data  show  that  a  uniform 
aperture  lllunmatton  is  close  to  optimum  This  re¬ 
sult  agrees  with  the  result  obtained  In  the  experiment 
of  item  i.  1184.  Results  obtained  from  an  assess¬ 
ment  of  .  representative  class  of  aperture  illumina¬ 
tions  are  presented,  and  a  detailed  description  of  the 
mechanical  observer  and  a  block  diagram  <rf  the  logic 
used  are  given.  (Contractor's  abstract) 


1183 

Illinois  U  [Coordinated  Scler.ee  Lab  )  Urbana 

HUMAN  PERFORMANCE  IN  INFORMATION  TRANS¬ 
MISSION  PART  VI.  EVIDENCES  OF  PERIODICITY  IN 
INFORMATION  PROCESSING,  by  L.  G  Augensttne. 
Dec.  1958  f 37 jp.  incl  diagrs.  tables.  (Pept.  no.  R-75) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-539-SC-56695)  Unclassified 

Information  transduction  requires  at  least  3  operations; 
data  input,  data  processing  and  responding.  An 


>  238  < 


AIK  FORCE  SCIENTIFIC  RESEARCH 


attempt  '.as  been  made  to  specify  some  ol  the  proper¬ 
ties  associated  with  data  processing  Subjects  were 
presented  a  variety  ol  tasks  chosen  so  that:  (1)  In 
the  majority,  either  a  single  response  or  very  simple 
responses  were  required,  (2)  The  stimuli  consisted  of 
simple  and  familiar  symbols  or  situations,  (3)  Each 
response  could  be  formulated  by  making  a  sequence 
of  Simple  unequivocal  decisions,  (4)  Each  response 
requi-ea  many  such  decisions  and  (5)  The  tasks  were 
sell-paced.  Analysis  of  the  response  times  indicated 
that  the  performance  of  these  simple  tasks  Is  un¬ 
doubtedly  quantized  in  units  of  IOC  msec.  However, 
it  is  not  clear  II  this  is  the  fundamental  quantum 
associated  with  data  processing.  Rather,  this  may 
represent  a  grouping  of  3  more  fundamental  quanta  of 
33  msec  duration  and  wllhln  which  one  act  of  either 
data  processing  or  input  can  be  performed.  Also 
there  are  indications  that  a  265  msec  periodicity, 
possibly  linked  to  eye  movements,  is  associated  with 
those  tasks  requiring  vertical  scanning. 
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Illinois  U.  [Coordinated  Science  Lab  ]  Urbana. 

OPTICAL  SIMULATION  OF  ANTENNA  IMAGES,  by 
I.  J.  Myers  and  B.  D.  Elliot.  Dec.  1958  [28  )i.  incl. 
:llus  diagrs.  table,  refs.  (Rept.  no.  R-109)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research  and  Signal  Corps 
unoer  DA  36-039-SC-56695)  Unclassified 

An  experimental  evaluation  of  antenna  image  quality 
as  related  to  the  aperture  illumination  of  a  high 
r  esolution  antenna  was  made.  An  optical  method  of 
simulating  antenna  images  was  employed  to  form 
photographs  that  were  evaluated  by  human  observers. 

A  representative  class  of  illuminations  was  studied 
and  the  optimum  of  the  class  determined.  The  conclu¬ 
sion  drawn  from  the  evaluation  was  that  antenna  image 
quality  is  not  highly  sensitive  to  aperture  illurain.  lion 
and  that  a  uniform  illumination  is  close  to  optimum  for 
the  import  class  of  applications  investigated.  A 
detailed  description  of  the  experimental  procedure 
is  given  and  reproductions  of  some  of  the  Images 
analyzed  are  included.  The  results  of  the  experiment 
are  presented  in  the  form  of  graphs  showing  relative 
image  quality  as  a  function  of  the  variation  in  the 
antenna  illumination  parameter. 


1185 

Illinois  U.  [Coordinated  Science  Lab.  j  Urbana. 

BINARY  QUANTIZATION  OF  SIGNAL  AMPLITUDES: 
EFFECT  FOR  RADAR  ANGULAR  ACCURACY,  by 
D.  H.  Cooper.  May  1959  [26)?.  incl.  diagrs.  (Rept 
no.  R-102)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  DA  36-039-sc- 55695) 

Unclassified 

An  investigation  determining  the  limits  that  rei  elver 
noire  Imposes  upon  the  accuracy  with  which  the 
anguiar  oosition  of  a  target  may  be  estimated  by  means 
cf  a  pulsed  search  radar,  is  extended  to  determine 
aiiltunal  accuracy  limitations  imposed  by  the 


quantization  of  signal  strengths  prior  to  angle  estima¬ 
tion.  The  results  are  presented  in  graphs.  For  many 
cases  of  practical  interest,  the  additional  limitation 
in  accuracy  may  be  neglected.  (Contractor's  abstract) 
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Illinois  U.  [Coordinated  Science  Lab.  ]  Urbana. 

AN  ELEMENTARY  DESCRIPTION  OF  TASC,  A  TRACK¬ 
ING  AND  SORTING  COMPUTER,  by  J.  Dlvlibiss.  Jure 
1953  [31  )i.  incl  diagrs.  tables.  (Rept.  no.  R- 114) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search.  Office  of  Naval  Research  ar.d  Signal  Corps  un¬ 
der  DA  36-039- sc -56695)  Unclassified 

The  tracking  logic  ol  TASC  consists  of  a  number  of 
elementary  arithmetic  operations  which  individually 
are  easily  defined.  Three  of  these  are:  (1)  Initiation, 
which  starts  a  track  on  the  basis  of  a  radar  position 
report;  (2)  .Association,  which  corrects  an  existing 
track  as  the  result  cf  a  position  report;  and  (3)  Extra¬ 
polation,  which  is  essentially  dead  reckoning  between 
position  reports.  These  operations  are  introduced  by 
simple  examples  which  show  the  Interdependence  of 
the  operations.  It  is  this  interdependence  which  is 
the  essential  part  of  tracking  logic.  In  the  second  part 
of  the  report,  more  complicated  tracking  problems  are 
treated.  Attention  is  given  to  logical  circuits  which 
have  been  added  to  TASC  to  deal  with  turning  tracks. 
Certain  other  aspects  of  the  machine  design  such  as 
the  selection  of  tracking  parameters  and  the  sequenc¬ 
ing  of  operations  are  covered.  (Contractor’s  abstract) 


1187 

Illinois  U.  Coordinated  Research  Lab. ,  Urbana. 

SIGNAL  AMPUTUDE  LIMITING  AND  PILASE  QUANTI¬ 
ZATION  IN  ANTENNA  SYSTEMS,  by  D.  L.  Bitzer. 

Dec.  1359,  97p.  incl.  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Of¬ 
fice  of  Naval  Research  and  Signal  Corps  under  DA  36- 
039-sc-56695)  Unclassified 

The  effects  of  2  different  types  of  quantization  on  the 
antenna  system  which  can  be  used  to  steer  and  focus 
with  the  required  speed  are  investigated  The  first 
type  of  quantization  consists  of  introducing  discrete 
phase  shifts  in  the  signals  at  each  of  the  antenna  ele¬ 
ments  such  that  the  antenna  beam  can  be  steered  and 
focused  electrically  Tne  second  type  of  quantization 
investigated  is  described  with  the  use  of  the  complex  plane 
and  is  non- linear.  The  investigation  is  limited  to  a  one-di- 
mentional  linear  array  with  the  elements  equally  spaced. 
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Illinois  L\  Coordinated  Scitncc  Lab. ,  Urbana. 

ELECTROMAGNETIC  MASS  ANDTHEINERTJ  AL  PROP¬ 
ERTIES  OF  NUCLEI,  by  C.  W.  Sherwin  and  R.  L’. 
Rawcliife.  Mar.  14,  1960[i9jp.  met  diagr,  (Rept.  no. 
1-92)  Sponsored  jointly  by  A.r  Force  Office  cf  Scientific 
Research,  Off  let  of  Naval  Research,  and  Signa*  Corps 
under  BA  36- 039- sc- 56695)  AD  625736  Unclassified 
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According  to  the  theory  of  relativity  the  Inertial 
maw  of  any  physical  system  should  be  a  scalar 
quantity  (no  matter  how  distorted  its  electromagnetic 
structure)  and  the  excew  inertial  mass  of  electro¬ 
magnetic  origin  should  not  be  observable.  Experi¬ 
mental  evidence  on  both  these  points  was  examined 
for  nuclei.  It  is  found  that  the  inertial  mass  of  a 
distorted  nucleus,  as  measured  by  a  mass  spectrom¬ 
eter,  has  no  observable  asymmetry  to  an  accuracy 
o l  1  part  In  100  of  the  asymmetry  which  is  calculated 
to  exist  as  a  consequence  o f  the  electromagnetic 
energy.  It  is  found  that  a  comparison  cf  nuclear 
mass  differences  (as  measured  by  the  mass  spectrom¬ 
eter  and  by  nuclear  reactions)  shews  that  the  'excess' 
electromagnetic  inertial  mass  Is  not  observable,  to 
an  accuracy  of  1  part  in  600.  (Contractor's  abstract, 
modified) 
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Illinois  U.  Coordinated  Science  Lab.  Urbana. 

RESONANT  BINARY  SHIFTING  REGISTER,  by  I. 
Welssman.  Thesis,  1960,  152p.  lncl.  Ulus,  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  DA  36-039-sc- 58695)  Unclassified 

The  principal  objectives  ad  the  research  described 
herein  are:  (1)  to  investigate  the  underlying 
principles  of  operation  of  the  SRSR  (Synchronous 
Resonant  Shifting  Register),  and  (2)  to  develop  an 
experimental  SRSR  and  demonstrate  its  feasibility. 
From  the  standpoint  of  simplicity  and  economy  it 
seems  clear  that  one  would  like  the  state  of  a  Single 
capacitor  at  a  given  time  to  represent  1  bit  of  Infor¬ 
mation.  In  addition  It  is  desirable  that  the  switches 
be  the  simplest  possible  devices  capable  cf  perform¬ 
ing  the  required  switching  function  at  the  required 
speed. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

BASIC  RESEARCH  IN  HIGH  POWER  MICROWAVES, 
PLASMAS,  PARTICLE  BEAMS,  CONTROL  SYSTEMS 
AND  HIGH  VACUUM  ELECTROPHYSICS,  (Unclassified 
title)  by  D.  Alpert.  Final  rept.  Aug.  31,  1S61. 
(AFOBR-1916)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Office  of  Naval  Research  and 
Signal  Corpsunder DA 36-039-8C-85122)  Confidential 
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IUinois  U.  Coordinated  Science  Lab. ,  Urbana. 

TUNNEL  DIODE  DETECTOR,  by  T.  Yasul  and  W. 
Mayeda.  May  1962,  34p.  incl.  illus.  diagrs.  refs. 
(Rept.  no.  R-1M)  (AF08R-3428)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office 
at  Naval  Research  and  Signal  Corps  under 
DA  30- 039- sc-85122)  AD  282917  Unclassified 


By  use  of  a  tunnel  diode,  it  is  possible  to  design  a 
detector  which  is  capable  uf  amplifying  a  detected 
signal.  Suppose  input  signal  Is  an  amplitude  modulated 
signal  whose  modulating  signal  Is  eg  sin  t  and  the 

degree  cf  modulation  is  very  small.  From  the  experi¬ 
mental  results,  the  insertion  gain, 
e 


Is  larger  than  14  where  e  is  the  peak  value  of 
o 

output  signal  corresponding  to  eg  with  a  tunnel  diode 

being  active  and  e  '  is  the  peak  value  of  output  signal 
o 

corresponding  to  e  with  the  tunnel  diode  being 
s 

shorted. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

PROPERTIES  OF  SOME  ALL-POLE  TRANSFER  FUNC¬ 
TIONS,  by  D.  A.  Caliban  [1962]  [12 Jp.  lncl.  diagrs. 
tables.  (AFOSR-4223)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Reseaich  under  AF  AF06R-62-126; 
Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research  and  Signal  Corps  under  DA  36-039-sc- 
85122)  AD  293153  Unclassified 

The  simplicity  in  realizing  all-pole  functions  and  their 
relative  insensitivity  to  element  change  has  caused  a 
study  cf  such  transfer  functions  with  both  Tchebycheff 
and  weighted  passband  responses  to  be  made.  Certain 
closed  form  expressions  associated  with  these  functions 
are  found.  A  simple  relationship  between  the  residues 
at  the  poles  of  a  Tchebycheff  all-pole  transfer  func¬ 
tion  and  the  poles  themselves  Is  derived.  A  variation 
on  the  work  cf  Bennett,  Helm  an,  and  others  is  shown 
to  yield  an  all-pole  function  with  weighted  passband 
response.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

THE  ELECTRON  NUCLEAR  DOUBLE  RESONANCE 
SPECTRUM  OF  AN  F-CENTER  IN  ALKALI  HAUDES. 
by  T.  E.  Feuchtwang.  [1982]  [9 Jp.  incl.  diagrs.  table. 
(AF06R-64-2332)  (Sponsored  jointly  by  Air  Force 
Office  cf  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  36- 039- sc- 651 22) 

Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of 
the  First  Internat'l,  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962),  New  York,  Academic  Press,  v.  2; 
740-748,  1963. 

The  spln-Hzmiltonian  describing  the  hyperfine  inter¬ 
action  cf  an  F-electron  with  aU  nuclei  in  the  lattice, 
in  the  presence  of  a  constant  and  uniform  magnetic 
field  is  reduced  to  an  equivalent  nuclear  spin- 
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Hamiltonian.  Because  cf  the  relative  size  cf  the 
isotropic  magnetic  hyperfine  constant  and  the  electric 
quadripole  coupling  constant  it  is  necessary  to  include 
in  this  calculation  the  contribution  d  the  isotropic 
interaction  to  second  order  in  the  electron  spin 
operator.  This  (act  has  2  interesting  consequences: 

(1)  The  electron  nuclear  double  resonance  spectrum 
calculated  from  the  effective  spin-Hamiltonlan  is 
sensitive  to  the  sign  of  the  product  of  the  nuclear 
g-facior  and  the  electric  quadripole  coupling  constant. 

(2)  If  one  accounts  for  the  physical  cq.dvalence  of 
pairs  of  nuclei  mapped  into  each  other  by  an  inver¬ 
sion  in  the  center  of  the  vacancy,  then  the  effective 
Hamiltonian  includes  an  electron  mediated  indirect 
coupling  between  the  pairs  of  equivalent  nuclei.  This 
in  turn  leads  to  a  considerably  larger  number  of 
electron  double  resonance  lines  than  predicted  by 
Feher's  theory.  The  theory  was  tested  by  fitting  an 
observed  spectrum.  The  agreement  was  remarkable. 
The  determination  d  the  sign  of  the  electric  quadripole 
coupling  was  completely  unambiguous.  (Contractor's 
abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

THE  ELECTRIC  FIELD  GRADIENT  SEEN  BY  NUCLEI 
IN  THE  FIRST  FEW  SHELLS  ABOUT  THE  VACANCY 
ASSOCIATED  WITH  AN  F-CENTER  IN  ALKALI 
■"ABIDES,  by  T.  E.  Feuchtwang.  (1962]  [6jp. 
t'AFOSR-64-2333)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-039-SC- 
85122)  Unclassified 

Also  published  in  Paramagnetic  Resonance:  Proc.  of 
the  First  InternaCL  Conf. ,  Jerusalem  (Israel)  July 
16-20,  1962),  New  York,  Acalemic  Press,  v.  2: 
749-754,  1963. 

Three  factors  contribute  to  the  electric  field  gradient 
tensor  seen  by  nuclei  in  the  neighborhood  nf  the 
negative  ion  vacancy  associated  with  an  F-center: 

(1)  the  net  positive  charge  associated  with  the 
vacancy,  (2)  the  F-<  lectron  charge  density,  and 

(3)  the  polarization  of  the  lattice.  Assuming  that  the 
theoretical  value  of  the  Stcrnhelmer  nuclear  anti- 
shielding  factor  is  correct,  then  the  contribution  of 
the  first  term  is  known.  The  contribution  of  the 
second  term  can  be  estimated  from  the  magnetic 
dipole-dipole  coupling  constant  of  the  hyperfine 
interaction  between  the  F-electron  and  a  given  nucleus, 
provided  one  has  an  estimate  cf  the  Spherically 
symmetric  part  of  the  F-electror>  charge  density. 

The  electron  nuclear  double  resonance  data  lead  to 
an  experimental  determination  of  the  sign  and  magni¬ 
tude  of  the  field  gradient  tensor  seen  by  a  given 
nucleus.  Hence,  the  sign  and  magnitude  of  the  field 
gradient  due  to  the  polarization  effects  can  be  esti¬ 
mated.  Assuming  that  the  only  important  effects  are 
associated  with  ion  displacement,  it  is  shown  that 
the  sign  of  the  polarization  f.  g.  is  the  same  as  that 
cf  the  displacement  of  the  ions  L.  the  first  shell 


(inward  displacement  Is  positive).  Theoretical 
calculation#  for  LiF  sad  experimental  data  for  KC1 
show  that  polarization  effects  are  important  and 
that  ions  displace  into  the  vacancy.  (Contractor's 
abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urb-na. 

ADSORPTION  OF  MOLECULAR  GASES  ON  SURFACES 
AND  ITS  EFFECT  ON  PRESSURE  MEASUREMENT, 
by  D.  Lee,  H.  Tomaschke,  and  D.  Aiperi.  [1961]  [9 
incl.  diagrs.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research 
and  Signal  Corps  under  DA  36-039- sc- 8  5129  Unclassified 

Also  published  in  1961  Trass.  Eighth  Nat'l.  Vacuum 
Symposium  combined  with  Second  Internal'!.  Cong, 
on  Vacuum  Science  and  Technology,  Washington, 

D.  C.  (Oct.  16-19,  1961),  ed.  by  L.  E.  Freeze. 

New  York,  Pergamon  Press,  v.  1:  151-159,  1962. 

Measurements  of  the  rate  d  adsorption  cf  various 
molecular  gases  on  clean  metallic  surfaces  have  been 
related  to  measured  values  for  the  pumping  speeds  of 
a  well-outgassed  ionization  gage.  Estimates  have 
been  made  of  the  nature  and  magnitude  d  errors  in 
pressure  measurement  attributable  to  adsorption  on 
the  surfaces  cf  Ionization  manometers.  For  same 
gases,  such  as  nitrogen,  the  necessary  correction  is 
negligible;  for  others,  such  as  carbon  monoxide,  the 
correction  may  be  large  and  unpredictable.  Experi¬ 
ments  to  detect  surface  ionization  in  a  normally- 
outgassed  Bayard-  Alpert  gage  have  failed  to  yield 
a  detectable  effect,  even  when  the  electrodes  have  been 
subsequently  saturated  with  carbon  monoxide.  In 
general  ultra-nigh  vacuum  us~,  ionization  manometers, 
whether  for  total  or  partial  pressures,  properly 
measure  the  volume  density  within  the  gage.  However, 
if  the  conductance  to  the  system  volume  is  small,  the 
pressure  within  the  gage  may  not  be  Identical  to  that 
in  the  system.  Reasonable  corrections  can  be  made 
if  the  reactions  between  gases  and  gage  surfaces  are 
understood.  (Contractor's  abstract) 
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CONTRIBUTIONS  FOR  THE  EASTON  CONFERENCE 
ON  OCEAN  WAVE  SPECTRA.  L  ESTIMATION  OF 
THE  SPECTRUM  FUNCTION  FOR  SMALL  WIND 
WAVES.  IL  PREPARED  DISCUSSION  OF  CONFER¬ 
ENCE  PAPERS,  by  B.  L.  Hicks.  Mar.  1961  [27fc. 
inr)  diagrs.  tables,  refs.  (Rept.  no.  M-94)  (Spoo- 
e-  ;  j  Uy  by  Air  Force  Office  erf  Scientific  Re¬ 
set  ih  wlflce  of  Naval  Research  and  Signal  Corps 
under  DA  36-039-sc-85122)  Unclassified 

In  the  stuui  -s  of  wave  spectra,  values  cf  mean  square 
energy  em  in  octave-wide  frequency  bands  were  ob¬ 
tained  in  "real  time"  measurements  through  the  use  of 
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analog  devices.  illUc,  the  University  o f  Illinois 
digital  computer,  was  then  used  to  effect  a  least 
squares  fit  to  an  integral  of  a  parameterized  spec¬ 
trum  function  4  (  A  )  and  to  estimate  the  probable 

errors  of  the  parameters  ln>  The  CSL  data  covers 
the  ranges  0. 15  <  V  <  10. 2  m/sec,  5  <  F  <  625  m, 
and  0. 5  s  f  c  18  cps,  where  V,  F,  and  f  are  the 
average  wind  speed,  average  fetch,  and  wave  fre¬ 
quency,  respectively.  A  similar  analysis  was  made 
sf  Bur  ling's  data,  which  covers  a  smalie;  range  but 
accurately.  The  least  squares  calculation  of 
the  values  of  the  parameters  X  and  their  probable 
errors  ^  affords  an  objective  basis  for  comparing 
the  2  sets  of  data  with  each  other  and  with  data  from 
other  sources,  for  estimating  the  uncertainty  of 
derived  quantities  such  cs  the  rma  wave  elevation, 
and  for  specifying  f  jt  the  first  time  the  effect  of 
wind  speed  and  fetch  upon  the  energy  spectra  of 
small  waves  on  the  water  over  a  large  range  of  each 
Independent  variable.  (Contractor's  abstract) 
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Olincis  U.  Coordinated  Science  Lao. ,  Urbana. 

EQUIPMENT  REPORT  ON  AN  MRO  QUANTIZED  VID¬ 
EO  PROCESSOR  AND  PRINCIPAL  DELAY  NETWORK, 
by  B.  Voth.  Mar.  1981  [49)p.  lncl  Uiagrs  (Rept.  no. 
I- 101)  (Sponsored  jointly  by  Air  Farce  Office  of  Scien¬ 
tific  Research.  Office  of  Naval  Research  and  Signal 
Corps  under  DA  38-039-sc-85122)  Unclassified 

The  particular  objective  of  tills  report  Is  to  explain 
In  detail  the  operation  of  the  video  processor  and  the 
multi-channel  delay  network.  In  reaching  this 
objective,  descriptions  of  circuit  {unctions  accom¬ 
panied  by  block  diagrams  will  he  given.  The  descrip¬ 
tions  wlU  encompass  circuit  functio-'is  which  seem  to 
he  .'-.."vidua!  in  nature  and  will  be  presented  la  an 
order  which  is  thought  to  lead  most  easily  to  an  under¬ 
standing  of  the  processor.  That  is,  for  example, 
pulse  generation  and  frequency  control  will  begin  the 
description,  thereby  giving  a  feeling  fir  timing  and 
delay  helpful  in  the  understanding  of  certain  subse¬ 
quently  discussed  circuitry.  Also  to  facilitate  the 
continuity  of  the  discussion  of  Individual  circuits,  an 
abbreviated  block  liigram  of  the  processor  Is  now 
shown. 
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A  NOTE  ON  A  METHOD  OF  DETERMINING  PERTI¬ 
NENT  AUGMENTATION  OF  POLYNOMIALS,  by 
F.  Miyata.  Mar.  1961,  14p.  lncl.  table.  (Rept. 
no.  K-125)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research,  Office  of  Naval  Research 
and  Signal  Corpa  under  DA  36-039-sc -85122) 

Unclassified 

Miyata’*  method  on  synthesis  of  driving  point  lm- 
pefbnces  brought  about  the  problem  of  determining 


pertinent  augmentation  of  polynomials.  On  this  point, 
D.  A.  Calahan  has  offered  1  method.  Assume  that 
K  (s)  is  a  given  polynomial  and  N2(z)  is  a  pertinent 

•jjgtnentalion  such  that, 

N  (z)  =  N  (z)  .  N  (z)  =  b  t 
3  1  2  r 

where  b  >  0  for  all  r.  However,  this  method  requires 

the  knowledge  of  z  (the  zeros  of  N,  (z))  and  this  makes 
i  1 

the  method  impractical.  This  report  shows  that  the 
use  of  zeros  of  the  original  polynomials  should  be 
avoided,  if  it  is  possible. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ON  ORIENTED  COMMUNICATION  NETS,  by  W. 
Mayeda.  dune  1981,  25p.  lncl  diagrs.  (Rept.  no.  R- 
128)  (Sponsored  jointly  by  Air  Force  Office  of  Scientif¬ 
ic  Research,  Office  of  Naval  Research  and  Signal 
Corps  under  DA  38-039-SC-85122)  Unclassified 

Published  in  I.  R.  E.  Trans,  on  Circuit  Theory,  v. 

CT-  9:  281-7,  Sept.  1962. 

This  paper  gives  the  solution  to  an  Important  problem 
associated  with  an  oriented  communication  net  which 
is  to  obtain  the  maximum  number  of  different  values 
of  terminal  capacities  in  the  net.  Tang  and  Chien  give 
an  interesting  condition  for  realizability  of  terminal 
capacity  matrices  of  oriented  communication  nets. 
This  piper  shows  that  this  condition  is  not  sufficient. 

A  sufficient  condition  for  realizability  of  terminal 
capacity  matrices  of  oriented  communication  nets  is 
given  which  is  more  genera]  than  the  necessary  and 
sufficient  conditions  lor  the  non-oriented  communica¬ 
tion  net.  The  net  whose  terminal  capacity  matrix 
satisfies  the  above  sufficient  condition  can  have  at 
most  2  (v-1)  different  terminal  capacities  where  v  is 
the  number  of  vertices  in  the  net.  Notice  tnat  there 
are  at  most  v-1  different  terminal  capacities  in  a  non- 
oriented  communication  net.  (Contractor’s  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

SYNTHESIS  OF  THRESHOLD  NET  WORKS  BY  A  LOGIC 
FUNCTIONS,  byW.  Mayeda.  Mar.  1961,  27p.  lncl 
diagrs.  refs.  (Rept.  no.  R-124)  (Sponsored  jointly  by 
Air  Force  Office  ci  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  38-039-sc-85122) 

Unclassified 

By  the  use  of  functions  called  aloglc  functions  consist¬ 
ing  of  logic  operations  as  well  as  algebraic  operations, 
the  synthesis  of  threshold  or  majority  networks  becomes 
simple  especially  for  the  realization  of  a  switching 
function  by  a  single  threshold  or  a  single  majority 
element.  The  first  section  introduces  a  particular 
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threshold  element  called  a  W-element  and  shows  that 
W-elements  and  scalar  multipliers  are  sufficient  to 
represent  any  threshold  or  majority  networks.  The 
second  section  shows  the  properties  of  alogic  functions 
and  clarifies  that  the  synthesis  of  threshold  or  major¬ 
ity  networks  is  equivalent,  to  obtain  a  suitable  alogic 
function  from  a  switching  function.  The  third  section 
gives  a  rattier  simple  method  for  the  realisation  at  a 
switching  function  by  a  single  threshold  or  a  single 
majority  element.  An  n- dimensional  cube  associated 
with  n  switching  variables  and  n-i  dimensional  hyper¬ 
planes  has  been  used  by  others  for  the  investigation 
of  the  properties  of  threshold  or  majority  elements. 

In  the  last  section,  it  is  shown  that  an  alogic  function 
of  the  form  Ha  x  -  k  represents  an  n-I  dimen- 
i  i 

sional  hyper-plane.  The  extension  of  applications  of 
alogic  functions  to  synthesis  of  sequential  circuits  is 
promising.  (Contractor's  abstract) 


1201 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

A  TECHNIQUE  OF  LINEAR  SYSTEM  IDENTIFICATION 
USING  CORRELATED  FILTERS,  byW.  W.  Llchtenberger 
[1961]  incl.  diagis.  (Sponsored  jointly  by  Air 

Force  Office  of  Scientific  Research,  Office  of  Naval 
Research  and  Signal  Corps  under  DA  36-03fl-sc-85122) 

Unclassified 

Presented  at  Joint  Automatic  Control  Conf. , 

Colorado  U. ,  Boulder,  June  28-30.  1961. 

Published  in  I.  R.  E.  Trans,  on  Automatic 
Control:  v.  AC-6:  163-199,  May  1966. 

A  technique  for  measuring  the  impulse  response  cf 
linear  processes  while  they  are  on  line  is  described. 

A  testing  signal  and  correlating  {liter  are  employed 
after  the  manner  of  Turin.  Such  a  procedure  re¬ 
quires  no  multiplier,  and  the  output  of  the  filter  is 
the  impulse  response  as  a  continuous  function  of  real 
time  To  reduce  accompanying  output  noise,  the 
method  of  adding  coherently  the  results  of  a  number 
of  tests  made  In  succession  Is  proposed  and  applied 
to  the  measurement  of  a  member  of  an  ensemble  of 
slowly  varying  impulse  response.  Optimum  design 
of  both  the  correlating  filter  and  the  necessary  test 
signal  is  determined  on  the  basts  cf  minimum  mean- 
square  error  cf  the  resulting  estimate.  The  general 
results  are  applied  to  the  case  cf  «  single,  slowly 
time-varying  process.  In  addition  to  optimum  design, 
normalized  curves  showing  the  optimum  number  cf 
tests  for  a  particular  mode  of  variation  are  included. 

A  second  application  Is  made  to  the  problem  cf 
measuring  a  member  of  an  ensemble  of  fixed  process. 
(Contractor's  abstract  modified) 
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APPARATUS  FOR  THE  STUDY  OF  EJECTION  OF 
AUGER  ELECTRONS  FROM  SOLID  SURFACES,  by 
F.  M.  Props!  and  E.  LOacher.  [1962]  [6)p.  inch  illus. 


diagrs.  (Sponsored  jointly  by  Air  Force  G'lice  of 
Scientific  Research,  Office  at  Naval  Research  and 
Signal  Corps  under  DA  36-039-SC-85122) 

Unclassified 

Published  in  Rev.  Sclent.  Instr. ,  v.  34:  574-579, 

May  1953. 

A  stainless  steel  apparatus  for  the  study  cf  the  ejec¬ 
tion  of  electrons  from  solid  surfaces  is  described. 

The  bakeable  vacuum  system  consists  of  three  sections 
and  is  capable  of  maintaining  pressure  in  the  10"*®  ram 
Hg  region.  Each  of  the  three  sections  is  pumped  via  a 
liquid  nitrogen  trap  by  a  mercury  diffusion  pump. 
Typical  pressures  under  operating  conditions  are  10'* 
mm  Hg  in  the  target  section  and  10*6  mm  Hg  in  the  ion- 
source  section.  The  ion-lens  system  is  described  and 
a  convenient  method  of  construction  of  ion  lenses  is 
illustrated.  A  description  of  a  simple  analog  computer 
that  determines  the  yield  and  the  energy  distribution 
of  the  ejecteo'  electrons  is  given. 
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AUGER  EJECTION  OF  ELECTRONS  FROM  TUNGSTEN 
(Abstract),  by  F.  M.  Props!  and  E.  LOscher.  [1962] 

(1  )p.  (Sponsored  Jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research]  and  Signal 
Cor  .ns  ur.'er  [DA  36-03v-sc-85122j)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U, 
v.  7:  316,  Apr.  23,  1962. 

An  apparatus  based  on  the  experience  of  Hsgstnnn 
has  beer.  ■  ved  to  study  die  ejection  of  electrons  by 
low-energy  noble  gases  and  hydrogen  ions  from 
tungsten  surfaces.  The  total  yield  for  H'  on  clean 
oolycrysoUline  tungsten  is  2. 7%  which  is  in  reasonably 
good  agreement  with  the  theoretically  predicted  value 
of  3.  5%,  Tee  results  for  He*  have  been  compared  with 
those  reported  by  Hagstmm  and  are  in  substantial 
agreement. 
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AUTOMATIC  AIR  TRAFFIC  CONTRO...  PART  I. 

A  PROJECTED  SYSTEM,  by  L.  S.  Kypta.  Aug.  1962 
[37ji.  incl.  diagrs.  (Rept.  no.  R-145)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  cf  Naval  Research  and  Signal  Corps  under 
DA  36-039-SC-85122)  AD  286887  Unclassified 

The  automatic  air  traffic  control  system  described 
consists  of  automatic  control  centers  leu  en  route 
control  and  small  satellite  computers  for  approach- 
departure  control.  Etch  automatic  control  center  Is 
composed  of  5  automatic  sections  providing  the  follow¬ 
ing  functions:  (1)  position  gathering  and  tracking 
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(2)  internal  communication  (3)  manual  input  and  dis¬ 
play,  (4)  control,  and  (5)  information  storage.  An 
automatic  cc  iter  is  capable  oi  controlling  over  1000 
aircraft  simultaneously.  Each  satellite  computer  is 
intended  to  control  approaching  and  departing  aircraft 
for  one  airport  and  is  capable  of  controlling  50  flights 
simultaneously.  The  goal  in  the  design  at  the  system 
is  to  provide  a  system  that  in  no  way  hinders  traffic 
flow  and  also  is  safe  and  simple  to  use.  To  achieve 
this  goal,  It  is  necessary  to  automate  all  processes 
in  which  Information  flows  In  large  quantities  or  is 
rapidly  changing.  The  most  important  process  falling 
in  this  category  la  decision  making;  consequently, 
decision  making  has  been  automated.  All  processes 
In  which  Information  Is  slowly  changing  or  infrequently 
exchanged  are  to  be  executed  manually.  (Contractor's 
abstract) 
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IlUrols  C.  Coordinated  Science  Lab. ,  Urbana. 

AUTOMATIC  AIR  TRAFFIC  CONTROL.  PART  L  A 
PROJECTED  STSTEM,  by  L.  S.  Kypta.  Nov.  1962 
[S7j>.  inch  dlagrs.  (Rept.  no.  R-145-A)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research,  Of¬ 
fice  of  Naval  Research  and  Signal  Corps  under  DA  36- 
03S-SC-65122)  AD  611096  Unclassified 

For  abstract  see  item  no.  1204,  Vol.  VI. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 


COLLISION  CROSS  SECTION  OF  SLOW  ELECTRONS 
AND  IONS  WITH  CESIUM  ATOMS,  by  C.  L.  Chen 
and  M.  Raether.  May  1962,  23p.  Incl.  Ulus,  dlagrs. 
refs.  (Rcpt.  no.  R-137)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval 
Research  and  Signal  Corps  under  DA  36-039-sc- 
85122)  AD  278563  Unclassified 


Also  published  in  Phya.  Rev. ,  v.  128:  2679-2683, 


Microwave  interferometry  is  adopted  to  measure  the 
effective  collision  cross  section  for  momentum 

transfer  0  of  thermal  electrons  (of  mean  energies 
ra 

of  -  0. 06  to  0. 071  ev)  with  cesium  atoms  In  the 
afterglow  of  pure  cesium  and  helium-cesium  dls-  . 
charges.  The  momentum  transfer  cross  section  Qm 
is  found  to  be  best  represented  by 

1.61  x  10"10  T_1  -  9.  03  x  10‘12  T  *1/2  ♦  2.03  x 
2  e  e 

10'^cm*  In  the  temperature  range  of  approxi¬ 
mately  450*  to  S50*K.  The  energy  dependence  of 
the  elastic  electron- cesium -atom  collision  probabil¬ 
ity  for  momentum  transfer  is  determined  to  be 

p  =  997  u  1  -  4810  u  ^2  ♦  7230  cm  1  where  u  is 
a 

the  energy  of  the  electrons  in  electron  volts.  This 
shows  a  smooth  tendency  to  Join  Brode's  data  at 
higher  electron  energies.  Mobilities  of  Cs+  ions 


in  helium  and  bs  cesium  have  been  determined  from 
tne  helium-cesium  mixture  experiments  in  the  same 
temperature  range.  They  are 

i»(Cs+  in  He)  *  If.  5  *  0.  5  cm*  /v-sec,  and 

u(Cs*  in  C»)  *  0.  4  t  0. 05  cm v-sec  referred  to 
standard  gas  debility  (i.  e. ,  2. 89  x  1019/cm3). 
(Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab, ,  Urbana. 

DISTRIBUTION  RC  NETWORKS  WITH  RATIONAL 
TRANSFER  FUNCTIONS,  by  K.  W.  HeUer.  Sept. 
1902,  83p.  incl  dlagrs.  tables,  refs.  (Rept.  no. 
R-153)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research  and  Sig¬ 
nal  Corps  under  DA  36-039-sc-S5122)  AS  611008 

Unclassified 

A  distributed  RC  circuit  analogous  to  a  continuously 
tapped  transmission  line  can  be  made  to  have  a 
rational  short-circuit  transfer  admittance  and  rational 
short-circuit  driving-point  admittance.  A  Subcircuit 
at  the  same  structu-e  has  a  rational  open  circuit 
transfer  Impedance  and  1  rational  open  circuit  driving- 
point  impedance.  Hence,  vatiocal  transfer  functions 
may  be  obtained  while  considering  either  generator 
Impedance  or  load  Impedance.  The  functions  hare 
poles  only  along  the  negative  real  axis.  Althcrigh  the 
number  at  poles  is  arbitrary,  only  2  may  be  chosen 
with  complete  freedom  in  a  single  unit.  The  residue 
of  a  pole  lb  the  short-ctreuit  transfer  admittance  is 
related  to  the  corresponding  residue  of  the  rational 
driving-point  short-circuit  admittance.  A  -vide  class 
of  transfer  functions  may  be  realized  by  placing  a 
distributed  circuit  in  parallel  with  the  output  of  another 
distributed  circuit.  The  loss  and  total  capacity  re¬ 
quired  are  often  the  same  order  of  magnitude  as  those 
for  lumped  circuits.  Complex  zeroes  may  readily  be 
obtained  with  these  circuits.  In  many  cases,  acLvc 
elements  may  be  used  to  an  advantage  in  the  same 
manner  as  with  lumped  RC  networks.  (Contractor's 
abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

DUAL  MODE  OF  COMPENSATION  FOR  A  CLASS  OF 
RANDOM  PROCESSES,  by  D.  P.  Snyder.  Feb  1,  1362, 
flip.  incl.  diagrs.  tables.  (Rept.  no.  R-133) 

(Sponsored  jointly  by  All  Force  Oftlce  of  Scientific  Re¬ 
search,  Office  of  Naval  Research  and  Signal  Corps  under 
DA  36-039-SC-851221  AD  271715  Unclassified 

In  recent  years  there  has  been  a  marked  interest  in 
the  analysis  and  design  of  various  types  of  control 
systems.  Li  particular,  there  has  been  a  growing 
interest  in  those  systems  which  are  characterized  by 
randomly  varying  parameters.  It  is  assumed  that  the 
randomness  of  the  system  may  be  adequately  described 
by  a  2-level  quantization.  A  2-lcvel  quantization 
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means  that  the  system  alternates  between  2  known 
configurations  at  random  times.  The  philosophy 
and  technique  developed  by  Shaw  are  employed  to 
deal  with  a  problem  of  compensation  (or  a  system 
whose  randomness  is  describable  by  a  2-level 
quantization.  (Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ELECTRICAL  BREAKDOWN  IN  HIGH  VACUUM,  by  D. 
Alpert  and  D.  Lee.  June  7,  1982,  27p.  loci.  Ulus, 
diagrs.  refs.  (Rept.  no.  R-129)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research  and  Signal  Corps  under  DA  36-039-sc- 
85122)  AD278S64  Unclassified 

The  phenomenon  of  charge  transfer  which  occurs  when 
a  potential  difference  Is  applied  between  electrodes  in 
a  high  vacuum  is  discussed.  The  nature  of  prebreak¬ 
down  currents  and  material  transfer  is  related  to  the 
initiation  of  an  arc  between  the  electrodes.  Gap  spac- 
mgs  and  vacuum  conditions  are  considered.  Some 
recent  results  for  small  gap  spacings  in  ultrahlgh 
vacuum  are  described,  and  a  self-consistent  picture 
proposed  for  the  phenomena  is  observed. 

(Contractor’s  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ENERGY  DISTRIBUTION  OF  ELECTRONS  EJECTED 
FROM  TUNGSTEN  BY  He*,  by  F.  M.  Propst.  July- 
1962,  19p.  IncL  diagrs.  refs.  (Rept.  no.  R-147) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research  and  Signal  Corps  un¬ 
der  DA  3S-039-SC-85122)  AD  283015  Unclassified 
Also  published  in  Phys.  Rev.,  v.  129:  7-11,  Jan.  1, 
B637 

The  results  of  a  calculation  of  the  energy  distribution 
of  electrons  ejected  from  tungsten  by  low  energy  He* 
are  presented.  The  calculation  is  based  on  a  mech¬ 
anistic  model  of  the  process  In  which  the  ejected 
electrons  are  divided  into  2  groups:  (1)  the  electrons 
excited  In  the  primary  process  that  can  escape  directly; 
and  (2)  the  electrons  that  escape  because  of  Interac¬ 
tions  between  the  primary  electrons  and  those  of  the 
band  structure  of  the  solid.  Secondary  electron  data 
are  used  to  predict  the  portion  resulting  from  this 
second  mechanism,. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

EXPERIMENTAL  TEST  OF  THE  CLUMP  HYPOTHESIS 
OF  VACUUM  BREAKDOWN  FOR  LOW  VOLTAGES, 
byM.  Raether.  July  1962,  5p.  inch  dlagr.  refs. 

(Rept.  nc.  R-148)  (Sponsored  jointly  by  Air  Force  Of¬ 
fice  of  Scientific  Research,  Office  of  Naval  Research 
and  Signal  Corps  under  DA  36-039-SC-85122) 

AD  263287  Unclassified 


It  has  been  suggested  that  electrical  breakdown  in 
high  vacuum  between  metal  electrodes  Is  caused  by 
clumps  of  loosely  adherent  material  on  the  surfaces. 

In  order  to  test  this,  as  experiment  was  designed 
which  Intended  to  demonstrate  clump  Induced  break¬ 
down  in  a  realistic  situation.  Although  no  positive 
conclusions  can  be  drawn  from  this  experiment  con¬ 
cerning  the  mechanism  of  vacuum  breakdown,  it  is 
believed  that  the  failure  to  verify  the  clump  hypothesis 
indicates  tnat  (or  small  gaps  (for  which  breakdown 
voltage  is  proportioned  to  the  field  strength)  the 
explanation  for  vacuum  breakdown  under  ultra-high 
vacuum  conditions  should  be  sought  in  field  emission 
phenomena. 


1212 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

HIGH  INTENSITY  CESIUM  LAMP  FOR  OPTICAL 
PUMPING,  by  F.  A.  Franz.  [1962]  {2]p.  lncl.  dlagr. 
table.  (Sponsored  jointly  by  [All  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research]  and 
Signal  Corps  under  DA  36-039-sc-85122)  Unclassified 

Published  in  Rev.  Sclent.  Instr. .  v.  34:  589-590. 

May  1983. 

The  lamp  consists  cf  a  10  ml  pyrex  bulb  containing 
a  few  mg  of  pure  cesium  and  xenon  gas  at  1. 5  m  Hg 
pressure.  The  25  mc/s  Hartley  oscillator  used  for 
excitation  is  described.  The  performance  cf  the  lamp 
was  compared  with  that  of  2  commercially  available 
lamps  In  respect  of  the  total  radiant  power,  the  power 
In  the  D  lines  at  the  emission  spectrum,  the  optical 
pumping  signal  (measured  in  a  transmission  monitoring 
optical  pumping  apparatus)  and  the  source  areas. 

The  results  shew  that  the  new  lamp  Is  particularly 
suited  to  optical  pumping  applications. 


1213 

Illinois  V.  [Coordinated  Science  Lab.  ]  Urbana. 

HYPERF1NE  STRUCTURE  OF  ATOMIC  NITROGEN, 
by  W.  W.  Holloway,  Jr. ,  E.  LUscber,  and  R.  Novick. 
[1962]  [7J>.  lncl.  diagrs.  tables,  refs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  uf  Naval  Research,  and  Signal  Corps  under 
[DA  36-039-SC-85122]  and  National  Science  Foundation) 

Unclassified 

Published  in  Fhys.  Rev.,  v.  126;  2109-2115,  June  15, 
1962. 

The  hyperfine  structure  of  the  ground  state  of  N14  and 
N15  has  been  determined  by  optical  pumping  with  spin 
exchange.  A  circulation  system  which  forced  the 
nitrogen  through  an  electrodeless  rf  discharge  Into 
the  resonance  bulb,  provided  a  continuous  source  of 
atomic  nitrogen.  Optically-pumped  cesium  was  used 
to  polarize  and  analyze  the  nitrogen.  The  zero-field 
intervals  extrapolated  to  zero  pressure  are 
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N14,  v  (-—?)-  28  1  27  288±40cps;  N14,  t,  (?  -  {  )» 

2  2  2  2 

15  616  390  *  40  cps;  and  N15,  v(2  -  1)  *  29  290  90?  * 

40  cps.  The  hyperfine  constants  are  A*4  =  (  * ) 

10  450  925  t  20  cps,  B14  =  (  -  )  7  *20  cps,  and 
A15  »  (  -  )  14  645  441  *  20  cps.  These  results  In¬ 
clude  small  corrections  for  second-order  hyperfine 
interactions.  A  pressure  skill  ol  *  1. 9  *  0. 4  cps'mm 
Hg  of  Nj  was  established  lor  the  NJ4  magnetic  dipole 

interaction  constant  (A14).  The  hyperfine  structure 
anomaly  is  4=  (A*4  gj15/  A15gj14)-  la*  (1.002  * 
0.004)  x  10'3.  The  effect  of  splr-orbit  and  spin-spin 

mixing  o 4  the  4S,  %),  and  "P  states  is  discussed. 
(Contractor's  abstract,  modified) 

1214 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

THE  IDENTIFICATION  OF  LINEAR  SYSTEM  WITH  AN 
ASSESSMENT  COMPUTER,  by  M.  E.  Suhre,  Jr.  May 
1,  1962,  43p.  incl.  diagrs.  refs.  (Rept.  no.  R-139) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039-sc-85122>  Unclassified 

A  method  of  determining  the  impulse  response  of  a 
linear  system  is  applied  to  process  identification  for 
adaptive  control.  The  method  uses  a  special  test 
signal  and  a  corresponding  estimating  filter.  The 
noise  present  at  the  output  of  the  estimating  filter  is 
reduced  by  an  assessment  computer.  The  assessment 
computer  does  no  processing  until  the  entire  estimate 
is  available.  Thus  it  is  able  to  Interpolate  to  estimate 
the  noise.  The  effectiveness  of  the  assessment  com¬ 
puter  Is  analysed  using  knowledge  of  the  statistics  of 
the  noise.  Finally,  the  optimum  test  signal  spectrum 
Is  obtained  by  minimising  the  expected  mean  squire 
error  for  a  specified  assessment  policy. 


1215 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana, 

A  NUMERICAL  APPROXIMATION  TECHNIQUE  FOR 
FILTER  FUNCTIONS,  by  W.  F.  McGee.  Aug.  1962, 
62p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  R-151) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research  and  Signal  Coroe 
under  DA  36-03S-SC-85122)  AD  611009  Unclassified 

A  new  method  Is  proposed  for  generating  amplitude- 
frequency  filter  transfer  functions  of  the  usual  type. 
The  method  consists  of  2  algorithms  based  on  modifi¬ 
cations  of  the  second  method  of  Rente:.  Using  this 
method,  it  is  shown  how  to  generate  the  isllowing 
types  of  filter  functions:  (1)  the  low-pass  equi-ripple 
polynomial  filter  fonetlon  with  zeros  at  the  origin; 

(2)  the  low  pass  equl-ripple  filter  fu'.ctior.  s  1th  a 


variable  number  of  ,  -ros  in  the  pass-band  and  a 
variable  number  of  poles  in  the  stop-band;  (3)  the 
asymmetrical  equl-ripple  band-pass  filter  function; 
and  (4)  the  double  band-pass  equl-ripple  filter  function. 
The  parameters  that  must  be  specified  are  discussed. 
Modifications  to  the  basic  methods  that  make  them 
more  useful  to  the  filter  designer  are  also  presented. 

A  discussion  is  given  of  the  convergence  of  the  pro¬ 
posed  algorithms  along  with  some  examples.  It  Is 
expected  that  these  methods  will  be  useful  in  filter 
design.  (Contractor's  abstract,  modified) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

ON  PHYSICAL  REALIZABILITY  OF  SIGNAL  FLOW 
GRAPHS  AND  REALIZATION  TECHNIQUES,  by  M.  Lai. 
Dec.  1962  [51  Jp.  incl.  diagrs,  (Rept.  no.  11-157)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research  ana  Signal  Corns  under  D>  38- 
Q39-SC-85122)  AD6UG98  Unclassified 

The  problem  of  physical  realizability  of  the  signal 
flow  graphs  is  taken  up  and  2  classes  of  signal  flow 
graphs  are  defined.  It  is  shown  that  the  class  A  en¬ 
compasses  all  networks  with  independent  sources, 
excluding  mutual  inductances.  The  realizability 
condition  for  this  class  is  given  and  a  realization 
technique  established.  Class  B  is  shown  to  cover  a 
very  large  class  of  active  networks.  The  realizability 
condition  and  a  realization  technique  for  this  class 
are  given.  The  Importance  of  these  results  for  the 
network  analysis  and  synthesis  is  discussed.  Some 
aspects  of  the  network  synthesis  problem  are  also 
considered  and  certain  advantages  of  the  synthesis 
through  signal  flow  graph  are  pointed  out.  An  attempt 
is  made  to  establish  an  algorithm  for  deriving  a 
member  rf  class  A  or  class  B  of  signal  flow  graphs 
from  the  specified  network  function.  Some  difficulties 
in  the  way  of  achieving  this  are  brought  out. 
(Contractor's  abstract) 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

A  PATTERN  RECOGNITION  COMPUTER  USING  ALL- 
MAGNETIC  LOGIC,  by  J.  Dirilbiss.  Thesis,  May  1962, 
I53p.  inci.  diagrs.  tables,  refs.  (Rept.  no.  R-141) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research  and  Signal  Corps  under 
DA  36-039-SC-85122)  AD  285694  Unclassified 

The  development  c"  a  pattern  recognition  comp-tier 
consisting  of  a  c octroi  co-oputer  and  a  pattern  recogni¬ 
tion  unit  (PRU)  )fl  described.  The  rolt  of  the  PRU  in 
the  combined  system  Is  analogous  to  that  of  the 
arithmetic  unit  in  a  conventional  digita»  computer. 

The  3  principal  divisions  tC  the  PRU  are  (1)  a  dimen¬ 
sional  shift  register  of  N  x  N  bits,  (2)  a  k-word 
memory  with  N  squared  bits  per  won],  jl  J  (3)  a 
bubbler  consisting  of  N  squared  bubble  registers  of 
length  r.  Each  bubble  register  is  a  linear 


>276  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


'self-ordering'  register,  that  is,  a  register  in  which 
a  fixed  number  oi  identical  operations  will  order  the 
information  with  all  ones  at  one  end  at  the  register, 
all  zeros  at  the  other  end.  The  control  computer  is 
of  conventional  design  and  is  not  treated  at  length. 
Examples  of  simple  pattern  recognition  routines  are 
given.  (Contractor's  abstract) 


1218 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

A  PHOTO-CURRENT  SUPPRESSOR  GAUGE  FOR  THE 
MEASUREMENT  OF  VERY  LOW  PRESSURES,  by  W.  C. 
Schuemann.  Oct.  1982  [12|>.  incl.  dlagrs.  tables. 

(Rcpt.  no.  R-156)  (Sponsored  jointly  by  Air  Force  Of¬ 
fice  of  Scientific  Research,  Office  -of  Naval  Research  and 
Signal  Corps  under  DA  36-039-sc -85122)  AD  811007 

Unclassified 

An  ionization  gauge  has  been  designed  which  removes 
the  low  pressure  limitation  due  to  x-rays  found  in 
conventional  ionization  gauges  while  maintaining 
a  comparable  sensitivity.  In  this  gauge,  an  additional 
electrode  establishes  an  electric  field  which  repels 
photo-electrons  ejected  from  the  Ion  collector.  A 
similar  photo-current  from  the  suppressor  grid  is 
prevented  by  shielding  this  electrode  from  the  x-rays. 
Preliminary  experimental  results  have  verified  the 
suppression  of  photo-currents;  pressures  as  low  as 
-12 

2  x  10  Torr  have  been  measured.  (Contractor's 
abstract) 


1219 

Illinois  U..  Coordinated  Science  Lab. ,  Urbana. 

REALIZABILITY  CONDITIONS  OF  SINGLE-CONTACT 
NETWORKS,  byS.-P.  Chan.  Dec.  1962,  72p.  incl. 
dlagrs.  tables,  refs.  (Rept.  no.  R-158)  (Sponsored 
jointly  by  Air  Force  Office  at  Scientific  Research, 
Office  of  Naval  Research  and  Signal  Corps  under  DA 
DA  36-039-SC-85122)  AD  293103  Unclassified 

A  selected  set  of  necessary  realizability  conditions 
are  derived  from  which  a  testing  method  Is  developed, 
so  that  one  fan  apply  It  to  a  given  function  either  to 
detect  its  nonrealizability  or  to  simplify  it  before 
known  synthesis  procedures  are  employed.  This 
Investigation  also  shows  that  there  exist  certain 
classes  of  functions.  They  can  be  detected  by  the 
testing  methods  developed,  as  shown  by  various 
examples.  The  non-tree  matrices  and  the  non- 
reallzable  matrices  are  investigated.  Also  the 
correlations  between  the  non-tree  matrices  and  the 
nonrealizable  functions  are  given  and  are  verified 
by  examples  which  Illustrate  the  reasons  for  their 
nonrealizability.  (Contractor's  abstract) 


1220 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

REALIZABILITY  OF  FUNDAMENTAL  CUT-SET 
MATRICES  OF  ORIENTED  GRAPHS,  by  W.  Mayeda. 


July  1962,  13p.  incl.  dlagrs.  refs.  (Rept.  no.  R-143) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research  and  Signal  Corps  un¬ 
der  DA  36-039-SC-85122)  AD  285178  Unclassified 

Unclassified 

As  topology  (linear  graph  theory)  was  recognized 
to  be  a  suitable  tool  to  solve  many  problems  In 
electrical  networks,  switching  circuits,  communi¬ 
cation  nets,  etc. ,  the  necessary  and  sufficient 
conditions  that  a  matrix  be  a  fundamental  cut-set  (or 
circuit)  matrix  becomes  one  of  the  important  problems 
in  this  field.  If  the  problem  is  to  find  whether  a  given 
matrix  is  a  fundamental  cut-set  matrix  of  a  nun- 
oriented  graph,  there  are  4  methods  at  testing  such  a 
matrix  at  present.  One  of  these  methods  is  modified 
such  that  it  can  be  tested  whether  a  given  matrix  is 
a  fundamental  cut-set  matrix  of  an  oriented  graph. 
(Contractor's  abstract) 


1221 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

SOME  USEFUL  PROPERTIES  OF  COMPOSITION,  by 
B.  R.  Myers.  Mar.  1962,  35p.  incl.  dlagrs.  tables. 
(Rept.  no.  R-135)  (Sponsored  Jointly  by  Air  Forte 
Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search  and  Signal  Corps  under  DA  36-039-SC-85122) 

Unclassified 

A  matrix  representation  of  compositions  <4  the 
positive  real  integers  leads  to  s-ne  useful  lemmas 
and  theorems  on  the  properties  of  single  and  multiple 
compositions.  Examples  are  given  of  the  application 
of  these  properties  in  the  analysis  of  sequencing 
problems.  (Contractor's  abstract) 


1222 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

STATISTICAL  DESIGN  OF  LINEAR  MULTIVARIABLE 
SAMPLED  DATA  FEEDBACK  CONTROL  SYSTEMS,  by 
M.  Sobral.  Feb.  1,  1962,  31p.  incl.  dlagrs.  refs. 

(Rept.  no.  R-132)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  36-039-sc-8$122)  Unclassified 

A  linear  multivariable  sampled  data  feedback  control 
problem  has  been  studied.  The  problem  is  to  design 
physically  realizable  controllers  for  multivariable 
plants  subject  to  disturbances,  satisfying  a  prescribed 
degree  of  rejection  of  the  disturbing  signals  and  over¬ 
all  performances  indexes.  The  system  inputs  are 
stochastic  in  nature  and  are  characterized  by  their 
auto- correlation  functions.  Both  the  degree  of  rejec¬ 
tion  of  the  disturbances  and  the  over-all  performance 
indexes  are  given  as  upper  bounds  for  mean  square 
values.  The  technique  presented  Is  valid  for  non- 
minim  urn-phase  plants,  1.  e. ,  plants  for  which  det 
P(z)  has  zeros  outside  the  unit  circle  In  the  z-plane 
(P(z)belng  the  plant  matrix).  It  Is,  however,  re¬ 
stricted  to  stable  plants. 
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Illinois  U.  Coordinated  Science  Lab. ,  Urbina. 

SUMMARY  OF  THE  DEVELOPMENT  OF  THE  CSL 
FEASIBILITY  TEST  ELECTRIC  VACUUM  GYRO- 
SCOPE  (Unclassified  title),  by  D.  Slaperdas  and 
H.  W.  Kooebel.  July  1982  (31>.  incl.  illus.  (Rept. 
bo.  R-144)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research  and 
Signal  Corps  under  DA  38-039-ac-85122)  AD  331449 

Confidential 

The  Coordinated  Science  Lab.  (CSL)  electric 
vacuum  gyro  development  since  1957  is  described 
including  frequent  references  to  other  CSL  technical 
and  progress  reports.  The  current  CSL  work  using 
the  Control  Data  Corporation  1604  digital  computer 
for  electric  vacuum  gyro  data  evaluation  is  described 
•n  detail.  (Unclassified) 


1324 

Illinois  U.  Coordinated  Science  Lab. ,  Urbana. 

THE  USE  OF  AN  AUTOMATIC  COMPUTER  SYSTEM 
IN  TEACHING,  by  P.  G.  Braanfeld  and  L.  D.  Fosdick. 
Sept.  1862,  38p.  incl.  illus.  dlagrs.  tables.  (Rept. 
no.  R-160)  (Sponsored  jointly  by  Air  Force  OGlce 
c f  Scientific  Research,  Office  of  Naval  Research 
and  Signal  Carps  under  DA  36-0J9-SC-85122) 

AD  611097  Unclassified 

Published  In  I.  R.  E.  Trans,  on  Education,  v.  E-5-. 

m^mrsipt.  1962. 

PLATO  II  Is  an  automatic  teaching  device  designed  to 
teach  a  number  of  students  concurrently,  but  inde¬ 
pendently,  by  means  of  a  single,  central,  high-speed 
computer.  Only  2  student  sites  have  been  constructed 
thus  far,  but,  in  principal,  the  number  of  students 
that  can  be  taught  by  PLATO  Q  is  limited  only  by  the 
capacity  and  speed  of  the  central  computer.  The 
power  of  such  a  computer-based  teaching  system 
stems  from  Us  ability  to  ask  complex  questions, 
judge  the  students'  answers  to  these  questions,  and 
take  an  appropriate  course  of  action  on  the  basts  of 
student  resp’uses.  The  computer  also  keeps  detailed 
and  accurate  records  of  student  performance,  which 
are  extremely  useful  guides  to  improving  course 
content.  The  paper  reports  in  some  detail  a  study 
using  PLATO  H  to  teach  9  undergraduate  students  a 
portion  of  a  course  on  computer  programming.  Some 
analysis  and  Interpretation  of  data  gathered  by  the 
computer  during  the  study  are  represented.  The 
apparent  effectiveness  of  PLATO  H  as  a  teacher,  as 
well  as  the  kinds  of  problems  encountered  in  preparing 
lessen  material  for  an  automatic  system,  is  discussed. 
(Contractor's  abstract) 


1225 

Illinois  G.  (Dept,  of  Chemistry  and  Chemical  Engineering] 
Urbana. 

INFRARED  AND  NUCLEAR  MAGNETIC  RESONANCE 


SPECTRA  CF  METHYLTIN  COMPOUNDS,  by  T.  L. 
Brown  and  G.  L.  Morgan.  (1962]  [5)p.  tael,  dlagrs. 
tables,  refs.  (AFO6R-J1094)  (AF  49(636)166) 

AD  420679  Unclassified 

Also  published  In  lnorg.  Chem,,  v.  2:736-710, 

Aug.  1963. 

The  infrared  and  nmr  spectra  of  a  number  of  n.  “thy  It  In 
compounds  containing  tin-tin  bonds  have  been  studied. 
Polydimethyltin,  [Sn(CHs)2]x,  prepared  from  the 
reaction  of  dimethyltin  dlchloride  and  sodium  in  liquid 
ammonia,  consists  of  linear  chains  containing  from 
12  to  20  catenated  tin  atoms.  A  second  term  of 
polydimethyltin  has  been  characterized  as  possessing 
a  cyclic,  six-membered  ring  of  tin  atoms  (dodeca- 
methylcyclohexatin).  Observation  of  the  “?Sn  and 
^Sn-proton  couplings  reveals  that  Increasing 
catentailon  results  in  a  decrease  in  Jgn-CH3 
increase  in  Jsn*Sn-CH3-  An  empirical  relationship 
between  J^.  cjjj  and  both  the  symmetric  and 

asymmetric  tin- carbon  stretching  modes  for  a  series 
of  methyltin  compounds  is  proposed,  employing  data 
taken  from  the  literature.  The  infrared  and  nmr  data 
for  hexamethyldltln  and  linear  polydimethyltin  fit  the 
empirical  relaticamhip.  (Contractor's  abstract) 


1226 

Illinois  L\  Dept,  of  Mining  and  Metallurgical 
Engineering,  Urbana. 

HABIT  PLANET,  OR  MARTENSITE  IN  CHROME- 
CARBON  STEEL,  by  H.  M.  OtteandT.  A.  Read. 
[19571  (6)p.  incl.  Ulus,  dlagrs.  table,  refs. 
(AFOSR-3624)  (AF  13(600)1311)  Unclassified 

Also  published  in  Jour.  Metals,  v._  9:  412-417, 

Apr.  1957. 

For  abstract  see  item  no.  ILL.  07:005.  Vol.  H. 


1227 

Illinois  U.  Dept,  of  Mining  and  Metallurgical 
Engineering,  Urbana. 

ANALYSIS  OF  DIFFUSION  IN  MEDLA  UNDERGOING 
DEFORMATION,  by  H.  Fara  and  R.  W.  Balluffi. 

Dec.  1957,  4p.  (AFOSR-3367)  (AF  18(603)106) 

Unclassified 

Also  published  in  Jour.  Appl.  Pbys. ,  v.  29:  1133-1134, 
July  1958. 

For  abstract  see  item  no.  ILL.  19:006,  Vol.  n. 
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Illinois  U.  (Dept,  of  Mining  and  Metallurgical 
Engineering]  Urbana. 
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MARTENSITE  IN  ZONE-REFINED  IRON,  by  C.  M. 
Wayman  and  C.  J.  Altesetter.  [1962]  (2]p,  incl. 
illus.  (AFOSR-4002)  (AF  *9(638)420)  Unclassified 

A'.jO  published  in  Acts,  Metali.,  v.  10;  992-993, 

Oct.  1962. 

Foil  samples  3"  x  1  4"  x  0,008"  of  cent- -refined 
electrolytic  li  on  were  heated  In  a  dried  He  atmosphere, 
and  quenched  in  Hg  at  80°  F.  There  Is  much  evidence 
to  show  that  martensite  was  formed,  including  micro¬ 
graphs  showing  martensitic  structures  with  cracks. 


1229 

Illinois  U.  Dept,  of  Mining  and  Metallurgical 
Engineering,  Urbana. 

THE  CRYSTALLOGRAPHY  OF  THE  AUSTENITE- 
MARTENSITE  TRANSFORMATION  JN  -AN  Fe-Cr-C 
ALLOY,  by  K.  A.  Johnson  and  C,  M.  Wayman.  [1862] 
[6k.  Incl.  diagrs.  table,  refs.  (AFOSR-J743) 

(AF  49(638)420)  AD  41 3641  Unclassified 

Also  published  in  Acta.  Cryst. ,  v.  16;  480-485, 

June  10,  1963. 

Ar.  analysis  of  the  crystallography  ol  Lie  austenite- 
martensite  transformation  in  a  high  purity  Fe-Cr-  C 
alloy  was  made.  Lattice  parameters  of  the  2  phajr-s, 
the  austenite-martensite  orientation  relationship  and 
the  habit  plane  of  the  martensite  were  determined 
experimentally.  Considerably  less  scatter  In  habit 
plane  poles  was  observed  than  has  been  reported  by 
others  for  a  similar  alloy.  None  of  the  existing 
crystallographic  theories  adequately  explains  the 
results,  and  it  is  suggested  that  an  additional  aniso¬ 
tropic  interface  distortion  be  incorporated  mio  the 
theory.  An  inverse  method  of  analysis  for  determining 
the  pattern  of  tnhomogeneity  is  discussed,  with 
particular  reference  to  the  orientation  relationship, 
and  It  is  shown  that  the  orientation  relationship  Is  a 
comparatively  Inaccurate  quantity  when  used  in 
theoretical  calculations.  (Contractor's  abstract) 


1230 

Illinois  U..  Dept,  of  Mining  and  Metallurgical 
Engineering,  Url  ,ia. 

METAL-GAS  EQUILIBRIUM  AND  THE  NIOBIUM- 
NITROGEN  SOLID  SOLUTION,  by  J.  R.  Cost  and 
C.  Wert.  Jan.  15,  1962  [46p.  incl.  diagrs.  tables, 
refs.  (AF0CR-2067)  (AF  49(638)672)  AD  273232 

Unclassified 

A  method  is  developed  for  displaying  in  a  3-dimensional 
plot  the  pressure -temperature- composition  equilibrium 
for  a  metal-gas  system.  The  coordinates  used  are 
log  P,  1/T,  and  log  x.  In  this  coordinate  system, 
several  s implications  result  over  the  ordinary  P-T-x 
plot.  A  series  of  measurements  on  Nb-N  equilibrium 
were  made  to  see  how  well  this  real  metal-gas  system 
obeys  the  ideal  system.  The  Nb-N  binary  obeyed  the 


rules  for  ideal  behavior  very  well.  The  major  features 
of  the  binary  may  be  described  by  a  small  number  of 
thermodynamic  parameters.  (Contractor’s  abstract) 


1231 

Illinois  U.  [Dept,  of  Mining  and  Metallurgical  Engineering] 
Urbana. 

EMISSmriES  OF  NIOBIUM  (COLUMBIUM)  AND 
NIOBIUM -NITROGEN  SQLID6  SOLUTION*#,  by  J.  R. 
Cost.  [1962]  [2^1.  incl.  tables.  (AF06R-4361) 

(AF  49(633)672)  Unclassified 

Also  published  in  Trias.  Metail.  Soc.  aIME,  v.  22 4: 
634-635,  June  1962. 

Measurements  were  made  on  the  outer  surface  of  the 
op ec imer  of  the  apparent  specimen  temperature.  S, 
and  on  the  Liner  blackbody  surface  of  the  true  specimen 
temperature,  T.  The  spectral  emissivity,  <x ,  for 
0. 65  u  radiation  was  then  obtained  from  the  relation 
(1  T)  -  (1/S)  =  (VC^  la  (x  ,  where  C2  «  1.438  cm  “K 

is  the  second  radiation  constant.  The  tctal  emissivity, 
c(,  was  obtained  from  the  Stefan-Boitzman  total  radia¬ 
tion  law,  v  =  (P/a  T*A).  In  this  expression  a  =  5. 67 
x  10  12  watts  cm"2,  A  is  the  surface  area  of  the  speci¬ 
men,  and  P  is  the  power..  It  is  observed  that  the 
spectral  emissivity  shows  very  little  variation  with 
temperature.  The  average  t  value  is  0. 345  with  a 
standard  deviation  for  the  measurement  of  0.  GO’.’S. 

The  total  emissivity  is  found  to  increase  with 
temperature. 


1232 

Illinois  U.  (Dept,  of  Mining  and  Metallurgical  Engineering] 
Urbana. 

DIFFUSION  OF  CLUSTERS  OF  NITROGEN  ATOMS 
IN  IRON  (.Abstract),  by  D.  Keefer  and  C.  Wert. 

[1962]  [ljp.  [aF  49(638)672]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  M  at.  26-29,  1962. 

Published  in  Bull.  Aruer.  Phys.  Soc. ,  Series  II, 
v.  7;  234,  Mar,  26,  1962. 

Association  of  interstitial  nitrogen  In  trim  has  been 
examined  by  determining  the  anelastlc  spectrum  of  the 
solid  solution.  Four  distinct  relaxations  were  observed. 
One  of  these  is  that  of  single  nitrogen  atoms,  the  Snoek 
effect.  Diffusion  coefficients  calculated  from  this  effect 
agree  well  with  values  reported  in  the  literature.  A 
second  relaxation  is  thought  to  be  associated  with  pairs 
of  N  atoms.  These  pairs  diffuse  about  10  times  mure 
slowly  than  do  singles  at  the  same  temperature.  A 
third  relaxation  is  thought  to  be  a  cluster-cf -three,  a 
tri- interstitial.  They  diffuse  about  10  times  more 
slowly  than  do  pairs  at  the  same  temperature.  A 
fourth  relaxation  is  so  far  unidentified  with  a  particular 
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model.  The  atoms  In  this  configuration  more  through 
the  lattice  with  relaxation  time  only  a  little  slower 
than  the  singles  to.  Binding  energies  of  the  clusters 
of  two  and  erf  three  car.  oe  estimate'!  They  are  about 
0. 1  and  0.  35  ev,  respectively. 


1233 

Illinois  U.  (Dev1*  of  Mining  an-  Metallurgical 
Engineering]  Urbana, 

DISLOCATIONS  IN  SOLIDS,  by  R.  Thomson.  F Inal 
r«pt.  Dec.  24,  1662,  6p,  tael.  rets.  (AFOSR-4473) 
(AF  49(638)8X9)  AD  295350  Unclassified 

The  object  of  this  work  was  to  study  the  dynamic 
aspects  of  the  discreteness  of  dislocation  cores. 

The  4  major  efforts  which  have  beer,  completed  are: 
fl)  theoretical  studies  of  discrete  dislocation  models, 
(2)  the  theory  of  climb,  (3)  pipe  diffusion  in  LiF,  (4) 
dislocation  mobility  in  Ge. 


1234 

Illinois  U.  [Dept,  of  Mining  and  Metallurgical 
Engineering]  Urbana. 

PIPE  DIFFUSION  IN  LiF,  by  R.  Tucl.er,  A-  Lasker, 
and  R.  Thomson.  (1962]  (4jj.  incl.  diagrs.  (AFOSR- 
J760)  (AF  48(638)819)  AD  414079  Unclassified 

presented  at  Internal!.  Cong.  Crystal  Lattice 
Defects,  Kyoto  (Japan),  Sept  7-12,  1962. 

Also  puhliahed  In  Jour.  Appl.  Phys. ,  v.  34:  445- 
452,  Mar.  1963.“ 

■Also  published  in  Jour.  Phys.  Soc.  Japan,  v.  18, 
Soppl.  ID:  120-123,  Mar.  1963. 

Impurity  diffusion  cf  Na  Ions  along  dislocations  in 
LiF  has  been  studied  by  both  DC  and  transient 
techniques.  The  Na  impurity  is  injected  into  the 
LiF  by  plating  NaCl  on  1  surface  of  the  LiF  and 
placing  a  potential  across  the  crystal  ai  an  elevated 
temperature.  Large  scale  diffusion  with  Na  dendrite 
formation  is  observable  in  a  dc  arrangement  and  the 
diffusion  can  be  measured  by  either  radioactive  tracer 
neihods  or  measurement  of  charge  transport. 
Transient  experiments  yield  an  activation  energy  for 
diffusion  of  approximately  0, 3  tv  for  both  edge  and 
screw  dislocations,  and  =  0.01  cm2/sec.  Analysis 
of  the  charge  effects  In  the  core  of  the  dislocations 
leads  one  to  propose  a  very  large  vacancy  density  In 
the  core,  and  ifee  experiments  are  even  best  under¬ 
stood  in  terms  ti  a  hollow  of  atomic  dimensions  along 
the  dislocation  core.  (Contractor’s  abstract) 
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Illinois  U.  {Dept,  cf  Mining  and  Metallurgical 
Engineering)  Urbana. 


DISLOCATION  MOBILITY  IN  GERMANIUM  (Abstract), 
by  M.  Kabler.  [1962]  [lfe.  [AF  49(638)819] 

Unclassified 

Presented  at  inse*lng  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published Jn  Bull.  .Amer.  Phys.  Soc. ,  Series  D,  v.  7: 
65,  Jan." 27,  1962. 

The  motion  of  dislocations  in  pure  germanium  crystals 
has  been  investigated  via  etch  pit  techniques  similar  to 
those  utilized  by  Johnston  and  Gilman  on  LIF.  Stresses 
were  applied  by  simple  bending,  and  care  was  taken  to 
avoid  possible  effects  from  chemical  contamination. 
Within  the  experimentally  accessible  velocity  range 
from  10-7  to  10*2  cm/sec,  an  empirical  dependence  of 
dislocation  velocity  on  stress  and  temperature  has  been 
obtained.  At  730°K,  the  velocity  of  screw  and  60-deg 
dislocations  is  the  same  under  8  kg/mm2  shear  stress; 
however,  under  0. 5  kg/mm2,  screw  dislocations  move 
distinctly  faster  than  60-deg  dislocations.  At  this 
lower  stress,  screws  moving  in  a  certain  direction 
often  cross-glide,  while  screws  moving  in  the  apposite 
direction  do  not.  Under  high  stress,  a  screw  which  has 
previously  cross-glided  at  low  stress  is  observed  to 
return  rapidly  to  its  original  glide  plane,  along  which 
it  proceeds  at  it."  normal  glide  velocity.  Possible 
explanations  for  inis  and  related  behavior  will  lie  dis¬ 
cussed. 


1236 

Illinois  U.  [Dept,  of  Mining  and  Metallurgical  Engineering  ] 
Urbana. 

IMS  LOCATION  MOBILITY  L,  GEFMANIUM  (Abstract), 
by  M.  Kabler,  V.  Celll,  and  R.  Thomson.  [1962]  (ijp. 
[AF  49(638)819]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  28-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
211,  Mar.  28,  1962. 

By  means  of  an  etch-pit  technique,  t  ie  temperature  and 
stress  dependence  of  the  velocity  of  In  Hvldiul  screw  and 
60-deg  dislocations  in  pure  germanium  has  been  meas¬ 
ured  directly.  On  a  log- velocity- vs-reciprocal- stress 
plot  (over  three  decades  in  stress),  the  data  depart 
somewhat  from  a  straight  line,  being  slightly  concave 
upward.  At  constant  stress,  the  velocit)  varies  with 
temperature  In  a  way  indicating  a  thermally  activated 
process  with  activation  energies  rround  1.  5  ev.  Moving 
dislocations  tend  >irongly  to  straighten  out  in  [HO] 
directions.  Th.  :  is  taken  as  evidence  that  the  Peieris 
force  has  ar.  important  influence  upon  the  motion.  On 
this  basis,  various  modifications  of  simple-kink  theory 
and  their  relevance  to  the  present  dnta  are  discussed. 
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Illinois  U.  (Dept,  of  Mining  And  Metallurgical  Engineering] 
Urbana. 

ELECTRONIC  STATES  ON  SCREW  DISLOCATIONS  (Ab¬ 
stract!,  by  A.  Gold,  V.  Celli,  and  R.  Thomson.  [1962] 
[lk>.  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  49(638)819]  and  Office  of  Naval 
Research)  Unclassified 

Presented  at  meeting  of  tlie  Amer.  phys.  Soc, ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7;. 

65,  Jan.  24~  1962. 

Bound  states  for  an  electron  in  a  many  valley  semicon¬ 
ductor  arising  from  the  strain  field  cf  a  screw  disloca¬ 
tion  have  been  investigated  within  the  framework  of  elas¬ 
tic  continuum,  effective  mass,  and  deformation  potential 
theories.  If  the  valence  band  is  centered  at  k  =  0  there 
will  be  no  spatially  coincident  trapping  state  for  holes. 
Upper  and  lower  limits  for  the  lowest  state  of  an  electron 
bound  to  a  screw  dislocation  in  Ge  have  been  calculated. 
These  closely  bracket  the  acceptor  level  which  Is  observed 
to  lie  about  0. 2  ev  below  the  conduction  band  in  deformed 
crystals.  The  results  indicate  that  the  customary  "dang¬ 
ling  bond"  model  need  not  be  Invoked  In  the  description 
of  dislocation  states  and  that  they  may  be  envisioned  as 
arising  from  the  strain  field  alone.  The  cases  of  edge  and 
60'  dislocations  are  also  discussed. 
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Illinois  U.  [Dept,  of  Mining  and  Metallurgical  Engineer ii^] 
Urbana. 

DIFFUSION  RATES  IN  FACE-CENTERED  CUBIC 
COPPER-  ZINC  ALLOYS  DURING  TORSIONAL  DEFOR¬ 
MATION,  byD.  H.  Klllpatrick  and  R.  W.  Balluffi.[1962J 
f  8ip.  incl  diagrs.  tables,  refs  [AF  49(638)880]  Unclassified 

Published  in  Acta  Metall. ,  v.  11;  439-446,  May,  1963. 

Chemical  diffusion  rates  were  obtained  in  a  13  at -% 
zinc- 87  tit  %  copper  alloy  as  a  function  of  torsional  strain 
rale  by  measuring  the  rate  of  loss  of  the  highly  volatile 
zinc  during  vacuum  heating.  High  purity,  randomly 
oriented  single  crystals  were  strained  at  constant  rates 
In  the  range  809- 549° C  under  vacua  <10*®  torr.  Strain 
rates  In  the  range  1. 4  x  10-5  sec"'  to  598  x  10*  •*  sec-1, 
and  strains  up  to  16. 1  were  employed.  At  the  higher 
temperatures  mean  dlifuc;?-.  penetrations  of  the  order  of 
the  order  of  1 0-100(1  wire  achieved,  while  at  the  lower 
temperatures  the  penetrations  were  of  the  order  of  l-20,u. 
Changes  In  specimen  structure  were  observed  by  x-ray 
and  metallographic  methods.  Diffusion  anneals  at  zero 
strain  rale  were  carried  out  in  order  to  test  the  validity 
of  the  ezoerlmental  technique.  It  was  found  that;  (1)  the 
weight  loss  technique  employed  was  sufficiently  reliable 
for  the  purposes  at  hand;  (2)  in  no  case  was  any  detect¬ 
able  enhancement  of  true  bulk  diffusion  found  as  a  result 
of  the  deformation;  (3)  at  sufficiently  large  strains  re- 
crystaillzatlon  occurred  leading  to  large  amounts  of  In 
lntercrystalllne  cracking.  The  crackiig  led  to  apparent 
enhanced  diffusion  according  to  the  weight  loss  technique 
used  because  of  rapid  short-circuiting  loss  of  the 
volatile  zinc  along  the  cracks.  (Contractor's  abstract) 
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Illinois  U.  [Dept,  of  MLning  and  Metallurgical  a  ..rlncerlng] 
Urbana. 

ON  STRAIN- ENHANCED  DIFFUSION  IN  ME  \4LS.  I. 
POINT  DEFECT  MODELS,  by  R.  <V.  Pallufl  and  A.  L. 
Ruoff.  [1962]  [14|p.  IncL  refs,  "o'  49(6S8)8M>] 

Unc:u>  tiled 

Published  In  Jour.  Aopl.  Phys. .  v.  34;  161  !•  1&47. 

Tune' 1963. 

Plastic  deformation  may  affect  bulk  diffusion  l>y  altering 
the  rates  of  point  defect  production  and  annihilation.  A 
detailed  analysis  of  this  phenomenon  Is  given  with  partic¬ 
ular  emphasis  upon  possible  upper  limits  for  the  magni¬ 
tude  of  the  effect  at  elevated  diffusion  temperatures  where 
bulk  diffusion  occurs  over  macroscopic  distances.  In 
order  to  consider  all  possibilities  from  this  point  of  view 
the  following  3  models  are  analyzed:  (I)  vacancies  may 
be  created  or  destroyed  at  Jogs  on  gliding  screw  disloca¬ 
tions  and  climbing  edge  dislocations.  These  po^'tcle 
vacancy  sources  and  sinks  are  Intermixed  within  crystal 
subgrains  and  the  net  source  nr  sink  action  Is  zert  over 
representative  subgrain  volumes;  (Q)  a  net  vacancy 
source  (or  sink)  action  Is  required  within  the  subgrains 
in  order  to  sppport  the  required  nonconservative  dislo¬ 
cation  motion.  The  required  excess  vacancies  are  de¬ 
stroyed  (created)  at  the  subgrain  boundaries  where  the 
concentration  is  maintained  in  equilibrium;  and  (IQ)  large 
numbers  of  vacancies  are  readily  created  everywhere 
during  deformation  but  are  destroyed  everywhere  In  the 
specimen  volume  only  with  difficulty.  It  Is  concluded 
that  model  I  is  probably  the  most  realistic.  In  addition 
to  the  analysis  of  the  above  3  models,  detailed  discussion 
is  given  of  the  following  aspects  of  the  diffusion-deforma¬ 
tion  problem;  (1)  effect  of  surface  vacancy  sinks  on 
diffusion-deformation  experiments  carried  out  near  a 
free  surface;  (2)  diffusion  enhancement  expressed  in 
terms  of  the  number  of  excess  vacancy  Jumps;  (3)  tem¬ 
perature  dependence  of  the  diffuslonal  effects  d  defor¬ 
mation;  (4)  mechanical  work  required  to  maintain  uon- 
equllibrium  vacancy  concentrations;  (5)  the  relations!]*) 
between  macroscopic  creep  behavior  and  nonequilibrtum 
vacancies;  (6)  the  possibilities  of  interstitial  production. 
(Contractor’s  abstract,  modified) 
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Illinois  U.  [Dept,  of  Mining  and  Metallurgical 
Engineer  mg]  Urbana. 

ON  THE  MAGNITUDE  OF  VACANCY  SUPERSATURA¬ 
TIONS  IN  SILVER  DURING  DEFORMATION  AT  ELE¬ 
VATED  TEMPERATURES,  by  R.  B.  Minch  and  R.  W. 
Ballufll.  [1962][9]p.  incl.  diagrs.  tables,  refs. 

[AF  49(638)880]  Unclassified 

Published  in  Jour.  Phys.  and  Chem.  Solids  v.  24; 

443-451,  Mar,  1963. 

The  electrical  resistivity  of  large  silver  single  crystals 
was  measured  during  and  directly  after  plastic  deforma¬ 
tion  under  essentially  isothermal  conditions  near  700 
and  800° C.  Strain  rates  of  11. 6  x  10*5  and  58. 3  x  10*5 
sec*1,  and  total  strains  between  0. 07  nad  0. 09  were 
employed.  Particular  efforts  were  made  to  detect 
transient  resistivity  decays  directly  after  the  cessation 
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of  deformation  such  a a  would  be  produced  by  the 
possible  decay  of  deformation- induced  crystal  defects. 
In  2  runs  no  resistivity  decay  greater  than  the  experi¬ 
mental  sensitivity  of  about  2. 6  x  10'1®  flcm  was 
found.  In  3  runs  extremely  small  apparent  decays  of 
the  order  of  10~*  a  cm  were  found.  These  small 
effects  could  conceivably  have  been  dee ,  in  whole  or 
part,  to:  (1)  experimental  factors  not  related  to  the 
actual  relaxation  cf  defects  in  the  specimens;  (2)  decay 
of  excess  dislocations;  and  (3)  decay  of  excess  point 
defects.  Possibility  (1)  could  not  be  confirmed  or 
rejected  by  any  independent  means.  Possibility  (2) 
was  practically  eliminated  by  approximate  calcula¬ 
tions  which  indicated  that  die  resistivity  due  to  the 
excess  dislocations  was  well  below  the  level  cf  detec¬ 
tion.  Possibility  (3)  was  shown  to  correspond  to 
vacancy  sigier saturations  in  the  specimens  during 
deformation  no  larger  than  those  in  the  range  between 
6  and  90%.  The  experimental  results  are  therefore 
completely  consistent  with  the  diffusion- deformation 
measurements  of  Savitskll  and  Darby  et  al  which 
predict  vacancy  sig>ersaturations  less  than  -  50% 
during  similar  deformation  in  silver  but  are  in  marked 
disagreement  with  the  diffusion- deformation  experi¬ 
ments  of  Forestieri  and  Glrtfalco  and  Lee  and  M  addin 
which  Imply  sqpersaturatlan*  at  least  2  orders- of- 
magnltade  larger. 
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Illinois  U.  [Dept,  of  Mining  and  Metallurgical  Engineering] 
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RESEARCH  ON  DIFFUSION  AND  IMPERFECTIONS 
IN  METALS,  by  R.  W.  Balhtffi.  Final  rept.  Sept. 

1962,  16p.  incl.  refs.  (AF  49(638)880) 

Unclassified 

The  research  has  concentrated  mainly  on  several  as¬ 
pects  of  chemical  and  self-diffusion  and  other  kinetic 
processes  involving  crystal  defects.  Specific  Investi¬ 
gations  include:  (1)  self-diffusion  in  Ag  during  plastic 
deformation  in  torsion;  (2)  relative  polygon!  rat  Ion 
rales  in  Cu  and  Cu-Zn  alloys;  (3)  kinetic  theory  cf 
dislocation  climb;  (4)  theory  of  strain-enhanced  diffu¬ 
sion  in  metals;  (5)  diffusion  rates  in  fee  Cu-Zn  alloys 
during  torsional  deformation;  and  (6)  the  magnitude  cf 
vacancy  super  saturations  in  A*  during  daarmation  at 
elevated  temperatures.  (Contractor's  abstract) 
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Illinois  U.  [Dept,  of  Mining  and  Metallurgical 
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STRAIN- ENHANCED  DIFFUSION  IN  METALS.  IL 
DISLOCATION  AND  GRAIN- BOUNDARY  SHORT- 
CIRCUITING  MODELS,  by  A.  L.  Ruoff  and  R.  W. 
Ballrffi.  [1962]  [  8]p.  led.  diagr.  refs.  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency, 

Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)880],  Atomic  Energy  Commission,  and 
National  Science  Foundation)  Unclassified 


Published  in  Jour.  Appi.  Phys. ,  v.  34:  1848-1853 
July  1983. 

Rapid  diffusion  alone  dislocation  cores  generally  en¬ 
hances  the  average  bulk  diffusion  in  a  dislocated  crystal. 
If  each  diffusing  atom  has  at  least  several  opportunities 
to  make  rapid  excursions  along  various  dislocation 
cores,  Hart  has  shown  that  Dj/Dj,®  =1  +  1  Dp/Dij.  ..  Dj. 

Is  the  average  bulk  dlffuslvlty,  Qj.®  Is  the  diffuslvity  in 

the  dislocation-free  lattice,  i  is  the  fraction  of  atoms 
in  dislocation  pipes .  and  Dp  is  the  diffuslvity  along 
dislocation  pipes.  Under  these  conditions,  the 
diffusion-penetration  is  increased  by  the  short-circuiting 
but  the  general  shape  at  the  penetration  curve  is  un¬ 
affected.  When  the  dislocations  are  static,  eact  diffus¬ 
ing  atom  must  visit  a  number  of  dislocations,  and  a 
necessary  condition  for  the  Hart  relation  to  bold  Is 
2(Dp®t)  >  1^,  where  t  is  the  diffusion  time,  and  ld 

is  the  dislocation  spacing.  When  this  condition  fails 
(for  example,  at  lower  temperatures),  and  when  the 
dislocations  are  static,  it  is  demonstrated  that  the 
amount  of  short-circuiting  is  greatly  reduced  and  that 
the  dislocations  become  essentially  "clogged."  A 
parallel  development  is  given  for  short-circuiting  due 
to  grain  boundaries.  In  particular,  it  is  shown  that 
grain  boundary  migration  and  recrystaliization,  which 
occurs  repeatedly  during  deformation  of  metals  with 
low  stacking  fault  energy,  can,  for  temperatures  equal 
to  or  less  than  about  hall  the  melting  temperature,  lead 
to  a  greatly  increased  diffusion  coefficient  without 
altering  the  general  shape  of  the  penetration  curve. 
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Illinois  U.  [Dept,  of  Mining  and  Metallurgical  Engineering] 
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MOBILITY  OF  DISLOCATIONS  IN  GERMANIUM,  by 
V.  Celll,  M.  Kaliler  and  others.  [1962]  [4fc>.  ind. 
diagrs.  (AFOSR-J580)  (AF  AF06R-62-179) 

AD  415209  Unclassified 

Presented  at  Intemai'L  Cord,  on  Crystal  Lattice  Defects, 
Tokyo  (Japan),  Sept.  3-4,  1962. 

Also  published  in  Jour.  Phys.  Soc.  Japan,  v.  1 8, 

Suppl.  I;  20-23,  Mar.  1963. 

Experimental  curves  obtained  by  Kabler  can  be  best 
plotted  as  v  =  v^expf-E/kT  -  t • /t).  In  order  to 
explain  this  law,  it  is  supposed  that  kinks  are  nucleated 
on  segments  cf  the  line  between  pinning  points.  At  the 
pinning  points,  the  kinks  are  momentarily  stopped  until 
a  fluctuation  of  sufficient  size  is  available.  If  the 
segment  is  short  or  the  stress  low,  the  activation 
barrier  for  kink  collapse  is  less  than  the  barrier  for 
forward  motion  beyond  the  pinning  point,  and  the  seg¬ 
ment  cannot  mpply  successful  kinks  to  the  line.  If  the 
segment  is  sufficiently  long,  successful  kinks  can  be 
created.  Two  ranges  cf  velocity  are  obtained;  the  first 
valid  in  the  kink  collision  range  and  the  second  when 
the  ends  of  the  dislocation  represent  the  kink  sinks. 
(Contractor's  abstract) 
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Illinois  V.  [Dept,  of  Mining  and  Metallurgical 
Engineering]  Urbana. 

THE  CLUSTERING  OF  N  IN  B.  C.  C.  IRON,  by 
D.  Keefer  and  C.  Wert.  [1962]  (9b.  rncl.  diagrs. 
tables,  rrfs.  (AF  AFOSR-52-192J  Unclassified 

Published  in  ActaMetail.,  v.  11:  489-497,  June 
1963. 

The  clustering  of  N  in  b.  c.  c.  Fe  has  been  studied 
using  the  inelastic  behavior  of  the  solid  sol 'lion. 

The  data  are  Interpreted  as  showing  that  N  exists 
near  room  temperature  as  dispersed  single  atoms, 
in  pairs  and  In  triplets.  The  mobility  of  these 
clusters  is  lower  than  that  for  singles  at  a  given 
temperature.  The  clusters  exist  in  more  than 
random  numbers;  work  must  be  done  to  separate 
them  into  single  isolated  atoms  in  the  lattice.  Their 
work  is  estimated  to  be  1500  cal/mol  for  pairs  and 
5000  cal/mol  for  triplets.  (Contractor's  abstract) 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

SURFACE  STUDIES  BY  RADIOACTIVE  METHODS, 
by  H.  Frauenf elder.  Final  rept.  Mar.  1952  [14*. 
incl.  diagrs.  refs.  (AFOSR-2377)  (AF  18(603)49) 

AD  411814  Unclassified 

The  basic  aim  of  the  work  performed  under  this 
contract  can  be  summarized  as  a  study  of  surface 
properties  in  ultrahlgh  vaeucm  with  radioisotopes. 

At  certain  times  interest  was  switched  onto  new  fields. 
Superconducting  properties,  for  example,  were 
studied  and  the  discovery  of  the  MBs  shiner  effect 
added  a  new  dimension  to  possible  experiments. 

Topics  covered  include:  the  magnetic  field  in  super¬ 
conductors;  nuclear  resonance  absorption  and  nuclear 
Zeeman  effect  in  Fe^;  search  for  the  anisotropy  of 
inertia;  radiotracer  studies  of  adsorption  and  desorp¬ 
tion  at  clean  solid  surfaces;  desorption  measurements 

with  Sb124  and  In1*1;  angular  correlation  Cd111  on 
surfaces;  and  recoil  studies  with  Cd1^*,  C3a®^,  and 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

THE  M06SBAUER  EFFECT,  by  H.  Luatig.  [I960] 
(18*.  incl.  diagrs.  refs.  (Sponsored  Jointly  by 
[Air  Force  Office  of  Scientific  Research  under 
AF  18(603)49],  Atomic  Energy  Commission,  and 
Office  of  Naval  Research)  Unclassified 

Published  m  A mer,  Jcur.  Phys. ,  v.  29:  1-18, 

Jan.  1961. 


Recent  d scovery  and  several  Important  applications 
at  recoilless  gamma-ray  fluorescence  art  -eviewed. 
its  main  purpose  is  to  give  to  nonspecialisb.  a  self- 
contained  introduction  to  this  currently  very  lively 
field  of  research.  The  Importance  of  the  fluorescence 
technique  and  its  limitations,  before  MBsaba 
discovery,  are  discussed.  MBesbauer's  pioneering 
gamma-rav  emission  is  presented.  From  among  the 
large  number  cf  recent  experiments  which  make  use 
of  the  MBssbauer  effect,  two  groups  arc  selected  tar 
discussion.  The  first  is  concerned  with  the  discovery 
cf  nuclear  and  magnetic  properties  cf  Fe$?;  the  other 
with  a  test  at  the  principle  of  equivalence  in  general 
relativity,  by  a  measurement  at  the  gravitat  ■Viift 
in  the  frequency  of  radiation. 
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PRESSURE  SHUT  OF  THE  HYPERFINE  OF  ATOMIC 
NITROGEN  (Abciract),  by  W.  W.  HoHoway,  Jr., 

E.  LQscher,  and  R.  Novick.  [1962]  [1*.  [AF  18 
(603)49]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H, 
v.  7:  26,  Jan.  24,  1962. 

The  hyperfine  structure  at  the  ground  state  of  N14  and 

N15  have  been  determined  by  optical  pumping  with  spin 
exchange.  A  circulation  system,  which  forced  the 
nitrogen  through  an  electrodeless  rf  discharge  Into  the 
resonance  bulb,  provided  a  continuous  source  at  atomic 
nitrogen.  Optically  pumped  cesium  was  used  to 
polarize-  and  analyze  the  nitrogen.  The  zero  field 
intervals  extrapolated  to  zero  pressure  are 

NUv  (  )  =  26  1  27  325  *  45  cps,  N14*-  (|— ;  )  » 

2  2  v  2 

15  676  394  ±40  cps,  and  N15v  (2-1U  29  290  902  *  35 
cps.  The  hyperfine  constants  are  A14  -  10  450  930  ± 

20  cps,  B14  «  0  ±  17  cps,  and  A15  «  14  645  451  *  *5  <*•* 
The  results  tor  N10  differ  from  the  earlier  values  re¬ 
ported  by  Anderson  et  al.  A  pressure  shift  cf 
+  1. 8  ±  0. 4  cps/ mm  Hg  cf  N^  was  established  for  the 

N14  magnetic  dipole  hyperfine  interaction  constant  (A14). 
This  result  is  consistent  with  the  observations  of  Jen 
and  co-workers  an  trapped  N  atoms. 
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Illinois  V.  Dept,  at  Physics,  Urbana. 

ELEMENTARY  EXCITATIONS  IN  LIQUID  HELIUM, 
by  A.  Miller,  D.  Pines,  and  P.  Noz'  res.  [1902] 

[12*.  Incl.  diagrs.  refs.  (AFOSR-2582)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)528  aad  Army  Research  Office  (Durham)) 

Unclassified 
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Alno published  In  Phys.  Rev.,  v.  127:  1452-1464, 

Sept.  1,  1962. 

An  analysis  at  mxae  experimental  and  theoretical 
Investigations  at  the  elementary  excitation  spectrum 
at  liquid  He  n  Is  carried  out.  The  spectrum  density 
fluctuations  is  shown  to  consist  at  2  parts:  direct 
excitation  at  single  quasi-particles  from  the  condensed 
zero-mor.entum  state;  and  excitation  at  more  complex 
configurations  arising  from  the  interaction  of  2,  3,  or 
more  quasi-particles.  It  is  demonstrated  that:  (1)  in 
the  long- wavelength  limit,  a  single  quasi-particle 
excitation  exhausts  the  {-sum  rule;  (2)  this  asymptotic 
behavior  at  the  density  fluctuatuatioo  spectrum  may  be 
used  to  normalize  the  experimental  results  of  Henehaw 
and  Woods;  one  thereby  obtains  a  somewhat  altered 
liquid  structure-factor  curve,  detailed  information  on 
the  efficiency  of  quasi-particle  excitation  from  the 
condensed  state  of  an  incident  slow  neutron,  and  an 
estimate  at  the  depletion  of  the  zero-momentum  state 
as  a  consequence  at  particle  interaction;  (3)  the  back¬ 
flow  introduced  by  Feynman  and  Cohen  corresponds 
to  taking  into  account  the  coupling  between  a  Feynman 
excitation  and  higher  configurations  involving  several 
elementary  excitations.  It  is  shown  that  in  the 
Bogoiiubcv  approximation  the  backflow  around  the 
impurity  atom  corresponds  to  c  cloud  of  movmg 
virtual-phonon  excitations  which  act  to  Increase  the 
impurity  effective  mass  as  well  as  to  conserve  current 
In  the  system.  The  generalization  of  these  results 
to  higher-order  approximations,  and  to  the  coupling 
between  quasi-particles  in  liquid  helium,  is  discussed. 
The  importance  of  accounting  properly  for  depletion 
effects  in  a  microscopic  theory  Is  emphasized. 
(Contractor's  abstract,  modified) 
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FORMATION  OF  HTDROXTL  ION  AND  U  CENTERS 
IN  ADDITIVELY  COLORED  POTASSIUM  BROMIDE 
CRYSTALS,  by  R.  S.  Crandall.  (1962]  (2fo.  incL 
dUgr.  (AFO6R-64-0752)  (AF  49(638)529)  AD  436518 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38: 
1036-1037,  Feb.  15,  1963. 

Harshaw  KBr  cryctais  were  additlTely  colored  and 
the  absorption  spectra  of  thin  sections  investigated. 

It  was  found  that  whereas  OB'  centers  were  only 
formed  near  to  the  crystal  surface,  the  U  centers 
also  occurred  in  the  interior.  It  is  proposed  that  the 
potassium  formed  on  the  surface  during  the  thermal 
bleaching  of  the  F-centers  reacts  with  the  water  In 
the  air  forming  potassium  hydroxide  and  hydrogen. 

A  fraction  of  these  diffuse  Into  the  crystal,  the 
hydroxyl  ions  substituting  the  halides  and  the  hydrogen 
reacting  with  the  F-centen  ‘o  form  U-centers. 
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Illinois  U.  (Dept,  of  Physics)  Urbana. 

ZONE  MELTING  OF  POTASSIUM  CHLORIDE,  by 
T.  M.  Srlnivasan.  Dec.  1962  [15)p.  incl.  dlagrs. 
table.  (Technical  note  no.  3)  (AF  49(638)529) 

AD  294013  Unclassified 

It  is  possible  oy  straightforward,  reproducible,  and 
relatively  simple  zone  refining  procedures  to  produce 
potassium  chloride  crystals  of  a  purity  superior  to 
that  commercially  available.  The  zone  refining  can  be 
carried  out  in  silica  crucibles  but  (mould  be  performed 
in  an  atmosphere  at  chlorine  gas  to  prevent  adhesion 
at  the  salt  to  the  crucible.  Prior  to  zone  refining,  the 
salt  should  be  baked  in  an  atmosphere  of  chlorine  gas. 
The  purity  obtained  as  a  result  of  the  zone  refining 
operation  depends  upon  the  number  at  zones  passed 
through  the  salt  ingot  but  the  Impurity  improves  only 
slightly  if  more  than  ten  passes  are  used.  The  results 
obtained  are  similar  to  those  of  Grundig  but  were 
achieved  with  a  smaller  number  of  zone  passes. 
Potassium  chloride  that  was  zone  refined  in  high  purity 
graphite  crucibles  had  graphite  specks  adhering  on  or 
near  the  surface.  Also,  it  was  difficult  to  cleave  single 
crystals  from  the  ingot  for  conductivity  measurements. 
The  purity  at  the  crystals  was  of  the  same  order  of 
magnitude  as  that  of  the  commercially  available  crystals. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

RESEARCH  ON  THE  ELECTRONIC  PROPERTIES  OF 
THE  SILVER  AND  ALKALI  HALIDES,  by  F.  C.  Brown. 
Final  rept.  Jan.  31,  1959-Jan.  31.  1962.  Feb.  1962 
[life.  (AFOSR- 2272)  (AF  49(638)579)  Unclassified 

A  summary  of  work  completed  while  studying  the 
electronic  properties  of  suitably  prepared  silver  and 
alkali  halides  by  means  of  electrical  and  optical 
measurements  at  temperatures  down  to  that  of  liquid 
helium  is  given.  Also  summarized  Is  the  understanding 
gained  of  such  phenomena:  (1)  electron  trapping,  (2) 
the  factors  which  affect  the  mobility  of  electrons  and 
holes,  and  (3)  scattering  processes. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

LIFETIMES  OF  EXCITED  STATES  IN  ALKALI  HALIDE 
CRYSTALS  CONTAINING  F-CENTERS,  by  R.  K.  Swank. 
June  1962,  163p.  incl.  dlagrs.  tables,  refs.  (Technical 
note  no.  2)  (AFOSR- 3043)  (AF  49(038)579) 

Unclassified 

Measurements  were  made  at  the  lifetimes  of  excited 
F-centers  in  KC1,  NaCl,  KBr,  and  K3  crystals  by 
observing  the  time  dependence  of  the  fluorescence  and 
photoconductivity  following  excitation  by  a  short  pulse 
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of  light.  A  special  flash  lamp  was  developed  for  use 
as  the  exciting  source.  It  has  a  width  at  half  max  of 
18  nsec  and  a  useful  output  of  1013  photons  in  the  range 
2  to  8  ev.  The  behavior  of  the  lifetime  of  the  excited 
F-  center  as  a  function  of  temperature  can  be  inter¬ 
preted  in  terms  at  a  simple  model  In  which  the  only  2 
modes  of  decay  are  by  radiative  transition  to  the  ground 
state  or  thermally  induced  ionization.  Using  the  model, 
the  radiative  lifetime  <4  the  excited  F-center  is  found 
to  be;  KC1  -  0. 58  psec,  NaCl  -  1. 00  Msec,  KBr  - 
1.11m  sec,  K3  -  2. 22  m  sec.  The  activation  energy 
for  thermal  decomposition  of  the  excited  F-center  in 
KC1  is  found  to  be  0.15 ev.  The  lifetime  cf  ihe  F-center 
fluoresence  in  KC1  is  independent  of  concentration 
below  2  xJO-16  F-centerfy'cmS,  but  is  20%  smaller 
at  3  x  1017  F- centers/ cm 3.  It  is  not  Influenced  by 
the  presence  of  M-centers  unless  the  concentration  of 
the  Utter  is  high,  in  which  case  the  F-luminescence 
is  almost  completely  quenched  and  is  replaced  by 
M- luminescence.  The  decay  constant  of  the  latter 
is  60  nsec. 
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Illinois  U.  [Dept,  of  Physics]  Urbana. 

HALL  MOBILITY  OF  HOLES  IN  SILVER  BROMIDE, 
by  R.  C.  Hanson.  [1962]  [5fc>.  in  cl.  dlagrs.  table, 
refs.  (AFOSK-J871)  (AF  49(638)579)  AD  415880 

Unclassified 

Also  published  In  Jour.  Phys.  Chem. ,  v.  66:  2376- 
2380,  Dec.  1962. 

Hall  mobility  measurements  have  been  made  on  holes 
introduced  into  AgBr  by  a  bromine  atmosphere  in  the 
temperature  range  from  room  temperature  to  1 50° . 
These  measurements  were  made  using  conventional 
electrode  geometry  and  sensitive  high  impedance  ac 
techniques  similar  to  those  used  by  Macdonald  and 
Robinson.  The  Hall  mobility  for  holes  varied  from 
2.0  ±0.5  cm3/v.  sec  at  room  temperature  (27°)  to 
0. 5  ±  0. 15  cm3/v.  sec  at  150' .  The  hol°  mobility 
is  about  1/30  as  large  as  the  electron  mobility  deter¬ 
mined  by  other  workers  at  room  temperature.  The 
temperature  dependence  of  the  hole  mobility  is  about 
T  .  This  is  much  steeper  than  the  temperature 
dependence  of  the  electron  mobility  in  this  region. 
(Contractor's  abstract) 
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Illinois  U.  [Dept,  of  Physics]  Urbana. 

MOBILITY  OF  PHOTOELECTRONS  IN  THE  SILVER 
HALIDES  AT  HIGH  ELECTRIC  FIELD  (Abso-.ct),  by 
T.  Masumi.  [1962]  [1  J>-  [AF  49(638)579] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1982. 


Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  0,  v.  7r 
38,  Jan.  24,  1962. 

The  mobility  at  electrons  In  AgCl  and  AgBr  has  been 
studied  as  a  function  of  electric  field  or  temperatures 
down  to  4°K  In  an  attempt  to  clarify  the  scattering 
mechanism  of  fast  or  hot  electrons.  High  purity 
crystals  prepared  tr/  zone  refining  in  a  halogen  atmos¬ 
phere  were  used  to  obtain  high  electron  mobility,  above 
1 0, 000  cm3/volt  sec  at  low  temperature.  A  fast  pulse 
technique  was  adopted  to  observe  both  the  transient 
photoconductivity  and  the  Hall  mobility  for  photo¬ 
electrons.  The  results  show  that  the  mobility  of  fast 
electrons  at  low  temperatures  is  a  decreasing  function 
at  electric  Held.  An  energy  dissipation  mechanism 
similar  to  acoustic  scattering  is  suggested  for  the  fast 
electrons. 
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Illinois  U.  Dept,  of  Physics,  Urbana, 

RESEARCH  ON  THE  PHOTOPRODUCTION  OF  MESONS 
IN  LIQUID  HYDROGEN  BUBBLE  CHAMBER,  by 
E.  L.  Goldwasner.  Final  rept.  June  1,  1959-May  31, 
1962,  5p.  (AFQSR-3182)  (AF  49(638)594)  AD  283452 

Unclassified 

The  prime  purpose  of  this  work  has  been  to  obtain 
some  reliable  data  on  the  photoproduction  of  »  mesons 
in  the  region  near  the  threshold.  The  plan  has  been  to 
operate  the  bubble  chamber  with  hydrogen  as  a  working 
liquid  and  to  observe  th»  production  of  positive  vmeeuas 
by  passing  the  x-ray  be.im  through  the  liquid  of  the 
chamber.  Measurements  are  So  be  made  which  will 
give  information  on  the  ranges  and  angles  of  production 
of  the  v  mesons.  Only  (hose  mesonr  which  stop  w  the 
liquid  of  the  chamber  are  to  be  used.  In  order  that 
this  information  be  more  reliable  than  any  ‘hat  now 
exists,  the  projects  for  improving  knowledge  about  (he 
x-ray  beam  were  undertaken.  It  is  now  believed  that 
the  uncertainties  Involved  in  x-ra7  beam  flux  and  in 
its  maximum  energy  are  of  the  same  order  of  magnitude 
as  other  uncertainties  which  are  involved  in  the  experi¬ 
ment.  (Contractor's  abstract) 


1256 

Illinois  U.  Dept,  of  Physics,  Urbana. 

NEGATIVE  PION  PROTON  ELASTIC  SCATTERING 
IN  THE  ENERGY  RANGE  200  TO  1450  MEV,  by 
L.  Lavaielli.  Final  rept.  June  I,  1959-May  31,  196?, 
17p.  incl.  dlagrs.  table,  refs.  (AFOSR-353S) 

(AF  49(638)661)  Unclassified 

The  results  of  a  fairly  systematic  survey  of  the  energy 
dependence  of  the  differential  elaotlc  scattering  of 
negative  plans  by  protons  for  laboratory  kinetic  energies 
at  the  pions  from  200  mev  to  1450  mev  are  presented. 
The  data  for  the  23  measurements  that  have  been  used 
in  the  survey  ta  this  enirgy  region  have  been  taken  from 
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published  articles,  notes,  and  reports.  The  data  hare 
been  consistently  fitted  with  Legendre  polynomials 
rather  than  powers  of  cos  t,  where  9*  is  the  angle 
of  the  scattered  pion  in  the  center  cf  mass  system. 

No  attempt  has  been  made  to  give  a  theoretical  inter¬ 
pretation  of  the  results. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

CALCULATION  OF  THE  QUASIPARTICLE  RECOMBI¬ 
NATION  TIME  IN  A  SUPERCONDUCTOR,  by  J.  R. 
Schrieffer  and  D.  N.  Ginsberg.  (1952]  [2fc>. 

(AFOSR- 2311 )  (AF  49(538)882)  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs.,  v.  8:  207-  08, 
Mar.  1,  1952. 

The  recombination  rate  in  a  superconductor  due  to 
phonon  emission  is  calculated  using  the  following 
equation: 

r-«  -JL  t  |u(£,  C*  x)!2 
k  *k',  X 

lu(E,  P)  i*  f  -S(E  -  +  E  --4fcu- 

k-  k  k'  q,  x. 


In  view  of  the  properties  reported  for  the  ground  state 
transition  of  the  26. 8  kev  level  in  1129  for  Mbesbauer 
experiments,  the  lifetime  of  this  level  was  measured. 

The  value  t  c  28.  8*1.5  nsec  was  found  for  this  life¬ 
time  from  the  delay  distribution  of  the  26. 8  kev  v  - 
rays  which  follow  excitation  of  the  level  by  s-partlcles 
of  maximum  energy  1.45  mev  emitted  in  the  jp decay  cf 
129 

Te  (70  min) .  These  results  are  compared  with 
those  of  Moszkowsld  and  Jha  et  al. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

AUGER  ELECTRON  EJECTION  FROM  SUPERCON¬ 
DUCTING  METALS,  byR.  A.  Craig.  [1982]  (4)p. 
(AF06R-J287)  (AF  49(638)1048)  AD  435653) 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  27: 
257-260,  Jan.  1,  1963. 

The  spectrum  cf  Auger  electrons  emitted  from 
a  superconducting  metal  Is  compared  with  that  cf  the 
normal  metal  within  the  Bardsen-Cooper-Schieffer 
model.  Since  pairing  may  be  neglected  outside  the 
metal,  the  only  differences  would  come  from  the  change 
Li  densities  of  states.  No  difference  in  spectra  is 
calculated.  (Contractor's  abstract) 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

RESEARCH  ON  TEE  THEORY  OF  SUPERCONDUC¬ 
TIVITY  AND  RELATED  THEORETICAL  PROBLEMS 
OF  THE  SOLID  STATE,  by  J.  R.  Schrieffer.  Final 
rept.  Sept.  1,  1960- Aug.  31,  1962.  Oct.  1,  1962, 
12*).  (AF06R-3998)  (AF  49(638)883)  AD  290673 

Unclassified 

This  report  selves  ss  a  guide  to  publications  and  re¬ 
ports.  There  U  a  brief  resume  of  the  problems 
encountered  such  as:  (i)  lifetime  effects  in  condensed 
fertaion  systems,  (2)  electromagnetic  absorption  by 
exrttons  in  superconductors,  and  (3)  calculation  of 
the  quasi-particle  recombination  time  In  a  super¬ 
conductor. 
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Illinois  U.  Dept,  cf  Physics,  Urbana. 

LIFETIME  OF  THE  26.  8  KEV  STATE  OF  I129,  by 
H.  De  Waard  M.  H.  Garreil,  and  D.  Hafemeister. 
[1962]  [li>.  incL  diagr.  (AF06R-J14)  (Sponsored 
Jointly  by  Air  Force  Office  cf  Scientific  Research 
under  AF  49(638)1048)  and  Office  cf  Naval  Research) 
AD  297149  Unclassified 

Also  published  in  Phys.  Ltrs.,  v.  3:  59,  Dec.  1,  1962. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

LIFETIME  OF  THE  26. 8  KEV  STATE  OF  I1*3,  by 
H.  De  Waard,  M.  H.  Garreil,  and  D.  Hafemeister. 
[1962]  [ifc.  incl.  diagr.  (AFOSR- 64- 390)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
IS  49(638)1048  and  Office  of  Naval  Research) 

AD  434516  Unclassified 

Also  published  in  Phys.  Ltrs.,  v.  3:  59,  Dec.  1,  1962. 

For  abstract  see  Item  no.  1259  Vol.  VI. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

CYCLOTRON  RESONANCE  IN  AgBr,  by  G.  AscarelU 
and  F.  C.  Brown.  July  1962,  (12^>.  lncl.  diagrs. 
table,  refs.  (Technical  note  no.  3)  (AFOSR-3385) 

(AF  AFOSR- 62- 21 5)  AD  292909  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs.,  v.  9:  209-211, 
Sept.  1,  1962. 

Experiments  were  performed  at  69. 9  kmc/s  so  as  to 
satisfy  the  condition  u  r  >  ~  1  at  low  temperatures. 
At  27. 2°  K  the  line  shape  corresponds  to  <uT  <  1,  and 
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the  line  has  disappeared  by  35°  K.  The  resonance 
occurs  at  6. 6  kOe  corresponding  to  a  polar  on  mass 
m*/me  =  0. 27,  In  good  agreement  with  the  recent 
theory  at  Feynman  et  al. 

1263 

Illinois  U.  Dept,  of  Physics,  Urbana. 

LIFETIME  OF  THE  EXCITED  F  CENTER,  by  R.  K. 
Swank  and  F.  C.  Brown.  [1962]  [8fc>.  lncl.  diagrs. 
table,  rets.  (AFOSR-J867)  (AF  AFOSR-62-215) 

AD  415881  Unclassified 

■Also  published  in  Phys.  Rev.,  v.  130:  34-41, 

Apr.  1,  1963. 

An  Investigation  was  carried  out  on  the  excited  state 
of  the  F  center  In  various  alkali  halide  crystals  as 
a  function  of  temperature.  Results  are  presented  on 
the  tune  dependence  of  photoconductivity  and  lumines¬ 
cence  following  excitation  by  a  very  short,  10*8  gee, 
pulse  of  light.  The  data  can  be  interpreted  in  terms 
of  a  simple  energy- level  diagram  of  the  F  crater  con¬ 
sisting  of  a  ground  state  and  an  excited  state. 
Estimates  are  given  of  the  depth  of  the  excited  state 
below  >he  conduction  band  &E,  the  frequency  factor 
for  thermal  ionization  1/r^,  and  the  radiative  lifetime 
r  ,  for  KC1,  KBr,  KI,  and  NaCl,  The  radiative  life- 
tune  depends  upon  the  alkali  halide,  but  may  be  as 
long  as  10'8  sec.  Suggestions  are  made  for  under¬ 
standing  this  long  lifetime  in  view  of  the  large  oscilla¬ 
tor  strength  of  the  F  center.  The  effect  of  F-center 
concentration  and  also  of  an  admixture  of  M  centers 
is  discussed. 
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Illinois  U.  Dept,  of  Physics,  Urbana. 

ELECTRONIC  PROPERTIES  AND  BAND  STRUCTURE 
OF  THE  SILVER  HALIDES,  by  F.  C.  Brown.  [1962] 
[9jp.  lncl.  diagrs.  refs.  (AFOSR-J868)  (AF  AFOSR- 
62-215)  AD  415884  Unclassified 

Presented  at  Symposium  on  Photographic  Processes, 
Washington,  D.  C. ,  Mar.  22-24,  1962, 

Also  published  in  Jour.  Phys.  Chem.  v.  66:  2368- 
2376,  Dec.  1962. 

The  band  structure  of  AgCl  and  AgBr  Is  discussed  with 
emphasis  on  recent  experiments  which  bear  on  the 
understanding  of  the  solid  state.  These  include  external 
photo- emission,  magneto- resistance  at  low  temperature, 
and  optical  absorption.  Certain  additional  phenomena 
are  mentioned  such  as  luminescence,  electron-hole  pair 
production  by  ionizing  radiation,  and  the  temperature 
dependance  of  electron  mobility.  The  Importance  of 
high  purity  material  produced  by  zone  refining  is 
pointed  out.  (Contractor's  abstract) 
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Illinois  U.  Depi.  of  Physics,  Urbana. 

MAGNETORESISTANCE  OF  SILVER  BROMIDE, 
by  H.  H.  Tropins  and  F.  C.  Brown.  [1962]  [9fc>. 
lncl.  diagrs.  table,  reft.  (AF06R-J869) 

(AF  AT06R-62-21S)  AD  415885  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  8oc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

■Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
H,  v.  7:  221,  Mar.  26,  1962. 

Also  published  In  Phys.  Rev.,  v.  129:  2554-2562, 

Mar.  15,  1963. 

The  magnetoresistance  effect  was  Investigated  In  high- 
purity  zone-refined  AgBr  in  order  to  obtain  information 
about  the  conduction  band  structure  in  this  material. 

The  measurements  were  performed  at  2°K  and  in 
magnetic  fields  up  to  18  kG.  The  rate-of-drift  method 
usii%  a  sensitive  electrometer  was  employed  to  observe 
the  transient  photoconductivity  both  in  the  presence  and 
absence  of  a  magnetic  field.  Results  cf  the  experi¬ 
ments  are  consistent  with  the  assumption  of  a  spherically 
symmetric  conduction  band  cratered  at  k  -  0  as  well  as 
with  an  electron  relaxation  time  of  the  form:  r  = 

t0WKT)3/2,  with  tq=  1.1  X  10'12  sec. 

During  the  course  of  the  magnetoresistance  measure¬ 
ments,  a  deviation  from  Ohm’s  law  at  high  electric 
fields  was  noted.  Some  data  on  this  "hot  electron” 
effect  are  presented  and  briefly  discussed. 
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Illinois  U.  [Dept,  of  Physics]  Urbana. 

GEOMETRICAL  SIGNIFICANCE  OF  E5ALLO  STRESS, 
by  A.  £.  Scheldegger.  [1962]  [life.  incL  diagrs. 
(AF06R-43811  (AF  AF06R-62-419)  AD  294813 

Unclassified 

Also  published  fn  New  Zealand  Jctr.  Gcol.  and  Gecphys. , 
v.  6:  221-227,  May  1363. 

Isallo  stress  values  can  be  ascertained  from  the  fault 
patterns  In  certain  areas.  This  report  shows  how  the 
complete  trajectories  cf  the  tectonic  stresses  can  be 
obtained  from  isallo  stress  values.  (Contractor's 
abstract) 
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Illinois  U.  [Dept,  cf  Psychology]  Urbana. 

PROPRIOCEPTION  V  ARIABLES  AS  DETERMINERS 
OF  ANTICIPATORY  TIMING  BEHAVIOR,  by  J.  A. 
Adams  and  L.  R.  Creamer.  [1962]  [6 Jp  incl.  diagr. 
refs.  (AFOeR-14<r.)  (AF  49(638)371)  AJ  451535 

Unclassified 
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Also  gubUshcd  in  Human  Factors,  v.  4:  217-222, 

Aug.  1962. 

Anticipatory  timing,  where  the  human  operator  ini¬ 
tiates  an  accurate  response  before  the  actual  occurrence 
of  the  environmental  event,  is  one  of  the  most  striking 
and  least  studied  aspects  of  skilled  motor  performance. 
An  experiment  was  performed  on  temporal  and  control 
system  variables  that  could  influence  the  timing  of 
responses  in  a  tracking  task.  Verification  was  sought 
for  a  proprioceptive  trace  hypothesis  that  holds  the 
time- varying  proprioceptive  after-effects  of  move¬ 
ments  to  be  the  Internal  trace  that  persists  in  time 
and  cues  the  occurrence  of  a  future  response.  Ninety- 
six  subjects  participated.  A  2  x  2  x  2  randomized 
factorial  design  used  2  values  each  of  movement  ampli¬ 
tude,  spring  loading,  and  signal  duration  as  a  means 
of  manipulating  proprioceptive  stimuli  and  their  time 
trace.  Results  supported  the  hypothesis.  Signal 
duration  and  spring  loading  of  the  control  induced 
significant  effects  for  the  number  of  beneficial  antici¬ 
pations,  but  movement  amplitude  had  no  significant 
effect.  It  was  concluded  that  proprioception  has  a  role 
in  response  timing,  in  addition  to  Its  traditional  one  of 
informative  feedback.  (Contractor's  abstract) 


1268 

Illinois  U.  [Dept,  of  Psychology]  Urban  a, 

DATA  PROCESSING  CAPABILITIES  OF  THE  HUMAN 
OPERATOR,  by  J.  A.  Adams  and  L.  R.  Creamer. 
[1962]  [lOjp.  lncl.  (liagrs.  table,  refs.  (AF06R-28S9) 
(AF  49(638)371)  AD  406885  Unclassified 

Also  published  in  Jour.  Eng.  Psychol.,  v.  1:  150-158, 
Oct.  1962. 

An  experiment  was  conducted  on  human  data  process¬ 
ing  capabilities,  and  a  test  was  made  of  the  hypothesis 
that  the  human  operator  has  a  1-channel  decision  center 
whose  function  is  resolving  event  uncertainties.  The 
uisenaory  discrete  matching  task  was  used,  where 
discrete  audio  and  visual  stimuli  were  jointly  presented 
lor  concurrent  responses  by  the  2  hands.  The  visual 
stimulus  series  in  the  bisenaory  task  always  bad  event 
uncertainty  to  occupy  the  1-channel  central  decision 
mechanism  in  accordance  with  the  hypothesis,  and 
concurrent  audio  stimuli  were  either  partly  or  com¬ 
pletely  redundant.  Comparison  of  performance  under 
these  2  bisens ory  conditions  was  with  a  unisens ory 
control  condition  that  only  practiced  the  visual  stimulus 
series.  There  were  15  Ss  in  each  cf  the  3  conditions. 
The  results  showed  impairment  for  both  bisensory 
conditions,  and  it  was  concluded,  that  the  human 
operator  can  be  considered  a  1- channel  system  provid¬ 
ing  this  channel  is  taken  to  be  concerned,  with  the 
resolution  of  event  uncertainly.  Automatization  cf 
responses  to  completely  redundant  stimuli  was 
questioned. 


1269 

Illinois  U.  [Dept.  <&  Psychology]  Urbana. 

EVENT  UNCERTAINTY,  PSYCHOLOGICAL  REFRAC¬ 
TORY  PERIOD,  AND  HUMAN  DATA  PROCESSING,  by 
L.  R.  Creamer.  [1962]  [8fc>.  lncl.  diagrs.  tables,  refs. 
(AF  49(638)371)  Unclassified 

Published  in  Jour.  Exper.  Psychol.,  v.  66:  187-194, 

Aug.  1963. 

An  experiment  was  performed  to  (a)  test  the 
psychological  refractory  period  (PRP)  hypothesis  cf 
the  human  S  as  a  1-channel  data  processing  system 
with  an  event  uncertain-time  certain  stimulus  series, 
and  (b)  determine  the  combined  effect  of  time  and 
event  uncertainty.  To  teat  the  PRP  hypothesis,  5 
groups  of  12  Ss  had  5  different  time  intervals  between 
visual  and  audio  stimuli  (0, 100,  200,  400,  and  800  msec). 
The  visual  S-R  sequence  produced  a  delay  in  audio 
responses  that  was  significant  at  0-,  100-,  and  2C0-msec 
intervals.  Hie  human  apparently  responds  as  a  1- 
charnel  system  when  he  processes  event  uncertain-time 
certain  data.  Another  group  of  12  Ss  had  the  5  inter¬ 
stimulus  intervals  with  both  time  and  event  uncertainty. 
Their  bisensory  audio  impairment  was  similar  to  the 
5  time  certain  groups.  (Contractor  s  abstract) 
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Illinois  U.  Electrical  Engineering  Research  Lab. ,  Urbana. 

THEORETICAL  AND  EXPERIMENTAL  STUDY  OF  HIGH 
ENERGY  BUNCHED  ELECTRON  BEAMS  AND  STUDIES 
IN  QUANTUM  AND  SOLID  STATE  ELECTRONICS,  by 
P.  D.  Coleman.  Final  rept.  Mar.  1,  1956-Feb.  28, 
1962,  [36)p.  incl.  Ulus,  diagrs.  refs.  (AFO8R-2580) 

(AF  18(603)62)  AD  276042  Unclassified 

The  purpose  of  this  work  was  to  solve  submillimeter 
wave  problems  and  to  study  electron  beams.  Problem 
areas  Included:  (1)  high  energy  bunched  electron  beams, 
(2)  frequency  conversion  in  the  low  millimeter  region 
by  field  emission,  gas  discharges,  and  ferrites,  (3) 
tensor  media  resonators  using  ferntes,  (4)  coupling 
electron  beams  to  Fabry- Perot  resonators,  (5)  optical 
pumping,  (6)  optical  frequency  mixing,  (7)  and  sub¬ 
millimeter  masers  (Contractor's  abstract  modified) 
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Illinois  U.  Electrical  Engineering  Research  Lab. ,  Urbana. 

APPLICATIONS  OF  LINEAR  GRAPH  THEORY  TO 
PROBABILISTIC  COMMUNICATION  NETWORKS,  by 
Y.  Fu.  Jan.  10,  1962  [58]p.  incl.  diagrs.  refs. 
(Technical  note  no.  18)  (AFOGR-1993)  (AF  49(838)63) 

AD  271973  Unclassified 

Probabilistic  communication  networks  under  study  are 
assumed  to  consist  of  a  Unite  number  of  stations  and 
links,  each  having  a  specified  value  of  reliability  and 
capacity,  and  each  statistically  independent  of  all  others. 
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The  expected  value  of  the  terminal  capacity  between 
2  specified  terminals  of  the  network  is  studied.  A 
method  for  determining  the  expected  value  of  terminal 
capacity  as  well  as  its  upper  and  lower  bounds  is 
described.  The  influence  due  to  variation  of  branch 
capacity  and  reliability  on  the  expected  value  of  ter¬ 
minal  capacity  is  also  investigated.  Structures  of 
networks  composed  of  identical  elements  having  maxi¬ 
mum  values  of  expected  values  of  terminal  capacity 
under  different  given  conditions  are  described,  and  the 
structure  of  a  network  having  maximum  total  expected 
values  of  terminal  capacity  with  minimum  reliability 
is  given.  (Contractor's  abstract) 
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Illinois  U.  Electrical  Engineering  Research  Lab. ,  Urban  a. 

TABLES  OF  THE  TRANSVERSE  MAGNETIC 
COEFFICIENTS  K  (y)  AND  L  (y  ),  by  P.  V.  Gray. 

Apr.  30,  1962,  7p.  incl.  tables.  (Technical  note  no. 

6)  (AFOSR-2665)  (AF  49(638)417)  AD  277073 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  34:  291-293, 
Feb.  1963. 

Tables  of  K  (y  )  and  L(y)j  as  defined  by  Willardson, 

Harman,  md  Beer  are  given  over  the  range  in  which 
simple  (high  and  lew  field)  approximations  are  not 
valid.  The  tables  permit  easy  multiband  calculation 
of  the  transverse  magnetoresistance  and  isothermal 
Hall  coefficient  in  non- degenerate  semiconductors  in 
the  lattice  scattering  range.  (Contractor's  abstract) 


1273 

Illinois  U.  Electrical  Engineering  Research  Lab. , 

Urbana. 

ELECTRICAL  AND  OPTICAL  PROPERTIES  OF 
VITREOUS  SELENIUM,  by  H.  P.  D.  Lanyon.  (1962] 
Il0]p.  incl.  dlagrs.  table,  refs.  (AFOSR-64-2099) 

(AF  49(638)417)  AD  451345  Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  134-143, 

Apr.,  1,  1963. 

The  space-charge  limited  current- voltage- character¬ 
istics  cf  evaporated  layers  of  vitreous  selenium  from 
2.  4  to  60  v  thick  are  describ’d.  It  is  shown  that  both 
an  exponential  and  a  Gaussian  distribution  of  states 
wUl  explain  these  characteristics.  An  analytic  solution 
is  derived  for  the  case  cf  the  exponential  distribution 

of  states:  N(<)  «  N^e'  '<  where  Nfl  is  the  density  of 

states  at  the  valence  band  edge  which  is  taken  to  be  the 

origin  of  energy.  This  solution,  with  NQ  ~1020/cm3ev 

and  A=  0. 067  ev,  will  account  for  the  characteristics  of 
all  the  specimens  independent  of  thickness.  The  model 
will  also  account  for  the  results  cf  the  optical  absorption, 


electron  bombardment,  quenching,  and  positive  and 
negative  photoresponse  experiments  of  other  workers. 

It  is  not  possible  to  obtain  an  analytic  solution  for  any 
of  these  cases  for  a  Gaussian  distribution  of  states: 

N(E)  =  N„  exp  i-(E-E  )2/£  2) .  However,  it  is  shown 

that  the  distribution  in  energy  of  these  states  with 

Emajt  =  2. 35  ev  and  A=  0. 25  ev  fits  the  experimental 

results  as  well  as  does  the  exponential  distribution.  A 
Gaussian  distribution  of  states  would  be  expected 
theoretically  in  a  disordered  material  such  as  vitreous 
selenium. 


1274 

Illinois  U.  [Electrical  Engineering  Research  Lab.  ] 
Urbana. 

OBSERVATION  OF  SURFACE  AND  IMPURITY  STATES 
IN  SILICON  BY  OXIDE  LAYER  TUNNELING,  bu  P.  V. 
Gray.  [1962]  [4jp.  incl.  dlagrs.  (AFOSR  64-2100) 

(AF  49(638)417)  AD  451346  Unclassified 

Also  published  In  Phys.  Rev.  Ltrs. ,  v.  9:  302-305, 
Oct.  1,  1962. 

Conductance  and  differential  capacitances  were  meas¬ 
ured  as  a  function  of  frequency  and  bias  for  a  number 
of  silicon- silicon  oxide- aluminum  sandwiches;  data  are 
derived  regarding  the  density  and  energy  states  near 
the  silicon-silicon  oxide  interface.  Conductance  is  due 
to  electron  tunneling  transitions  between  aluminum  and 
silicon.  The  density  of  interface  states  from  low- 
frequency  capacitance  measurements  li  i2s  10'12 
2 

stales/ ev  cm  .  Impurity  bands  were  detectable  in 
heavily  doped  samples;  lightly  doped  samples  showed 
Impurity  bands  due  to  boron. 


1275 

Illinois  U.  [Electrical  Engineering  Research  Lab.  ] 
Urbana. 

ELEMENTARY  EXCITATIONS  IN  LIQUID  HELIUM,  by 
A.  Miller,  D.  Pines  and  P.  Nozifcres.  [1962]  [13jp. 
incl.  diagrs.  refs.  [AF  49(638)417]  Unclassified 

Published  in  Phys.  Rev.,  v.  127;  1452-1464, 

Sept.  1,  1962. 

For  abstract  see  item  no.  1248,  Vol.  VI. 
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Illino's  U.  [Electrical  Engineering  Research  Lab.  ] 
Urbana. 

SOME  ELECTRICAL  PROPERTIES  OF  AMORPHOUS 
SELENIUM  (Abstract),  by  J.  L.  Hartke.  [1962]  [1  Jp. 
[AF  49(638)417)  Unclassified 
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Presented  at  meeting  at  the  Amer.  Phys.  Soe. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phya.  Soc. ,  Series  n,  v.  7: 
56,  Jan.  24,  1962. 

Hole  and  electron  drift  mobilities  measured  in  pure 
amorphous  selenium  films  agreed  well  with  previous 
results  (Proc.  Phys.  Soc.  (London)  B70:  MB,  1SS7; 
B76:  826,  I860).  Some  evidence  was  obtained  that 
the  shallow  electron  and  hole  trips  which  are  assumed 
to  limit  the  drift  mobilities  were  due  to  imperfections, 
a  continuous  distribution  in  energy  of  these  levels 
being  preferred.  The  addition  cf  arsenic  increased 
the  concentration  of  imperfections  which  produce 
shallow  electron  traps,  but  the  arsenic  atoms  them¬ 
selves  were  apparently  electrically  Inactive.  Hole 
ranges  were  temperature  independent,  while  electron 
ranges  decreased  with  decreasing  temperature 
measurements  of  space-charge- limited  currents 
carried  by  holes  were  Interpreted  using  a  model  cf 
deep  hole  capture  centers  distributed  uniformly  in 
energy.  The  lowest  observed  value  of  electrical 
conductivity  agreed  well  with  values  extrapolated  from 
liquid  selenium. 


1277 

Illinois  U.  [Electrical  Engineering  Research  Lab.  ] 
Urbana. 

PHOTOMULTIPLIER  DETECTION  OF  MICROWAVE 
MODULATED  LIGHT,  by  O,  L.  Grady  and  D.  F. 
Holshouser.  [1962]  [4jf>.  tncL  Ulus.  (AFOfiR-2306) 
(AT  48(836)556)  AD  611355  Unclassified 

Also  published  in  Proc.  Inst.  Radio  Engineers,  v.  50: 
1525,  June  1962. 

A  recent  report  (see  Item  no.  1133;  VoL  V)  described 
the  principles  of  dynamic  crossed-field  electron 
multiplication  (DCFEM)  and  its  use  In  the  detection  cf 
light  modulated  at  Intermediate  frequencies.  This 
paper  reports  n  subsequent  experiment  in  which  this 
method  was  used  in  a  photomultiplier  which  directly 
detects  light  modulated  at  microwave  frequencies.  By 
driving  the  photomultiplier  at  a  frequency  f,  which  is 
close  to  the  light  modulation  frequency  f(>  the 

heterodyne  detection  is  realized  by  observing  the 
photomultiplier  output  current  which  is  modulated  at 
the  difference  frequency  f^  =  |  f  -  f  L 


1378 

Illinois  U.  Electrical  Engineering  Research  Lab. , 
Urbana. 

RESEARCH  ON  MODULATING  LIGHT  AT  MICROWAVE 
FREQUENCIES,  by  D.  F.  Holshouser.  Interim  final 
rept.  Feb.  1,  1959-Jan.  31,  1962,  13p.  lncl.  dlagra. 
refs.  (AF06R-2474)  (AF  49(638)556)  AD  275542 

Unclassified 


The  objectives  cf  this  contract  were  to  investigate 
electro-optical  methods  of  modulating  light  at  micro- 
wave  frequencies  and  to  discover  methods  for  detecting 
such  modulation.  (Contractor’s  abstract) 


1279 

Illinois  U.  [Electrical  Engineering  Research  Lab.  ] 
Urbana. 

A  GENERAL  SYNTHESIS  OF  TUNNEL  DIODE 
AMPLIFIERS  AND  SENSITIVITY  MINIMIZATION,  by 
B.  A.  Shenoi.  [1962]  [13j>.  lncl.  refs.  (AF06R-3860) 
AF  49(638)63  and  AF  AF06R-62- 126)  Unclassified 

Presented  at  Nat'L  Electronics  Coni. ,  Chicago, 

HI.,  Oct.  8-10,  1962. 

Also  published  In  Proc.  Nat'L  Electronics  Conf. , 
v.  18:  114-124,  Oct.  1962. 

Several  authors  have  studied  lossless  networks  with 
1  or  more  tunnel  diodes  embedded  as  active  elements. 
In  this  paper,  a  different  technique  of  synthesizing  a 
grounded  network  which  (1)  is  lossy,  (2)  realizes 
transfer  function  poles  and  zeros  anywhere  in  the 
finite  s- plane,  (3)  requires  at  most  2  tunnel  diodes  and 
(4)  can  be  provided  with  different  amounts  of  dissipa¬ 
tion  in  the  capacitors  and  inductors,  is  described. 

The  transfer  characteristic  of  the  network  so  designed 
is  not  affected  by  biasing  the  diodes,  since  a  DC  bias 
can  be  applied  to  them  through  an  integral  part  of  the 
network.  A  decomposition  at  a  given  polynomial  N(s) 
to  realize  its  zeros  as  the  natural  frequencies  of  a 
lossy  network  Is  described  such  that  (1)  the  ratio 

j  cf  the  diode  embedded  in  it  and  (2)  the  coefficient 

sensitivity  cf  N(s)  due  to  variation  in  -G  are  simul¬ 
taneously  minimized.  Necessary  and  sufficient  condi¬ 
tions  for  realizability  of  these  natural  frequencies  by  a 
tunnel  diode  with  prescribed  parameters  C  and  -G  are 
derived.  Minimization  of  the  zero  sensitivity  due  to 
variation  in  -G,  for  the  above  decomposition  of  N(  s) 
is  also  investigated.  (Contractor's  abstract) 
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Illinois  U.  [Electrical  Engineering  Research  Lab.  j 
Urbana. 

MILLIMETER  WAVE  CAVITY  COUPLING  BY  QUARTER- 
WAVE  TRANSFORMER,  by  R.  J.  Strain  and  P.  D. 
Coleman.  [1962]  [3]p.  lncl.  diagrs.  tables.  (AFOSR- 
J507)  (AF  AF06R-62-287)  AD  407875  Unclassified 

Also  published  in  L.  R.  E.  Trans,  on  Microwave  Theory 
and  Techniques,  v.  MTT-10:  612-614,  Nov.  1962. 

In  order  to  use  high  mode-order  microwave  cavities 
to  achieve  either  field  Intensities  or  high  selectivity 
with  low  transmission  losses,  it  is  necessary  to  couple 
power  Into  the  resonators  efficiently.  This  may  be 
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accomplished  if  the  coaling  system  ads  as  a  trans¬ 
former  matching  the  lossy  elements  of  the  carlty  to  a 
source  of  Input  power,  and  11  the  coupling  system  has 
an  aperature  large  enough  to  make  diffraction  losses 
negligible.  This  note  describes  an  easily  designed 
coupler  which  satisfies  these  requirements.  It  Is 
essentially  a  series  iteration  of  parallel  plane  wave¬ 
guides,  each  1/4  long.  The  fundamental  design 
principles  of  this  coupler  are  described  to  the  particu¬ 
lar  case  of  a  bisected  confocal  resonator.  Experi¬ 
mental  evaluation  verifies  the  efficacy  of  both  the 
transformer  and  the  approximations  used  in  its  design. 


1281 

Illinois  U.  [Electrical  Engineering  Research  Lab.  ] 

Ur  buna. 

ULTRAMICROWAVE  RESEARCH  AT  THE  UNIVERSITY 
OF  ILLINOIS,  by  M.  D.  Sirlds.  [1062]  [34fc.  IncL 
Ulus,  diagrs.  refs.  (AF  AF06R-62-287) 

Unclassified 

The  difficulties  associated  with  the  extension  of  con¬ 
ventional  vacuum  tube  techniques  to  the  generation  of 
ultramicrowaves  arise  principally  from  the  small 
physical  size  of  the  component  parts  of  the  resulting 
devices.  This  is  a  report  on  how  the  microwave  group 
at  the  University  of  Illinois  solved  the  major  problems 
for  self-excited  devices:  (1)  The  fabrication  of  the  de¬ 
vices  u  difficult  because  of  the  small  size  of  the 
component  parts;  (2)  The  required  beam  current 
dens  ties  become  extremely  high  as  the  cathode  area 
is  decreased;  (3)  The  circuit  losses  Increase  In  In¬ 
verse  pre  portion  to  the  square  roof  of  the  wave¬ 
length;  aid  (4)  Adequate  cooling  of  the  small  internal 
structures  become*  increasingly  difficult  as  the 
wavelength  is  decreased. 


1282 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

STATISTICAL  THEORY  OF  THE  ERROR  IN 
APPROXIMATE  WAVEFUNCTIONS,  by  G.  G.  Hall. 
[1962]  [5)p.  IncL  dlagr.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49(838) 
318]  and  National  Science  Foundation)  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  38:  1104-1108, 
Mar.  1,  1963. 

The  theory  of  how  a  probability  distribution  may  be 
estimated  by  sampling  is  applied  to  the  problem  of 
using  approximate  wavetunctions  for  quantum 
mechanical  systems  and  estimating  the  errors  involved. 
The  most  probable  war  "function  of  given  mean  energy 
is  considered  and  some  of  its  properties  found.  The 
energy  variance,  which  .rives  a  lower  bound  to  the 
true  energy,  can  be  calculated.  The  theory  is  applied 
to  the  simple  harmonic  oscillator  and  the  predicted 
relation  between  mean  energy  and  variance  is  compared 
with  the  actual  relations  found  using  2  different  types 
of  approximate  ward unction. 
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Indiana  U.  Dept,  d  Chemistry.  Bloomington. 

REACTIONS  OF  NITROGEN- HYDROGEN  RADICALS. 

I.  NH  RECOMBINATION  IN  THE  DECOMPOSITION 
2 

OF  AMMONIA,  by  M.  H.  Hanes  and  E.  J.  Bair.  [1662] 
5fc>.  incl.  diagrs.  table,  refs.  (AF06R-J617) 

AF  AFOSR-62-38]  Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  38:  672-876, 
Feb.  1,  1963. 

Photoelectric  measurements  of  NH^  absorption  as  a 

function  cf  time  following  an  rf  discharge  pulse  through 
ammonia  are  described.  The  extinction  coefficient 
of  the  strong  vibration- rotation  line  at  1672S.  40  cm'1 

is  found  to  be  1. 02  *  0. 10  x  10^  liter  mol"*  cm"* 
as  an  upper  limit.  Under  the  proper  conditions,  the 
kinetics  cf  NH^  disappearance  is  second  order  with 

respect  to  NHg.  Arguments  attribute  the  initial  stages 

of  the  observed  reaction  to  NH^  recombination  to  form 
hydrazine.  The  recombination  rate  constant  is  2. 33  * 

0. 20  x  10®  liter  mol  *  sec'*  and  is  independent  of  the 
total  pressure  In  the  range  425  to  850  a. 

1264 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

THE  THEORY  OF  ELECTRON  SCATTERING  FROM 
MOLECULES.  I.  THEORETICAL  DEVELOPMENT, 
by  T.  lijlma,  R.  A.  Bonham,  and  T.  Ando.  [1062] 

[3fe.  (Contribution  no.  1100)  (AFOSR- 64-1 406) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  AFOSR-62-322)  and  Atomic  Energy 
Commission)  AD  446126  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  67:  1472- 
1474,  July  1063. 

The  quantum  theory  of  electron  scattering  from  mole¬ 
cules  in  the  gas  phase  in  developed.  Expressions 
which  include  the  effects  of  chemical  binding  are 
presented  and  the  intensity  averages  to  be  expected 
fur  various  types  of  experiments  are  discussed  in 
terms  at  the  theory.  The  quantum  mechanical  average 
over  the  rotational  states  of  the  molecule  Is  shown  to 
be  reducible  to  the  classical  method  of  averaging  rota¬ 
tional  motion  except  in  the  case  of  extremely  high 
energy  resolution  of  the  scattered  electrons. 
(Contractor's  abstract) 
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Indiana  U.  Dept,  of  Chemistry,  Bloomington, 

THEORY  OF  THE  EFFECT  OF  TEMPERATURE  ON 
THE  ELECTRON  DIFFRACTION  PATTERNS  OF 
DIATOMIC  MOLECULES,  by  R.  A.  Bonham  and 
J.  L.  Peacher.  [1962]  [7]p.  incl.  tables,  refs. 
(Contribution  no.  1106)  (AFO6R-64-1501)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AF06R-62-322  and  Atomic  Energy 
Commission)  AD  446360  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38: 
2319-2325,  May  IS,  1963. 

The  effect  of  temperature  on  the  electron  diffraction 
pattern  of  a  diatomic  molecule  is  considered  from 
the  standpoint  of  the  simple  kinematic  scattering 
theory  utilizing  a  quartic  vibrational  potential.  The 
potential  is  obtained  by  an  expression  of 

h2  J(J  ♦  l)/2p  r2  +  D  exp  [-2a(r-r)}-2  D  ezp[-a(r-r)] 

e  e 

about  Us  minimum  value  r  .  The  second-order  wave- 
0 

function  for  the  n'th  vibrational  and  J'th  rotational 
state  of  the  system  has  been  obtained,  and  expressions 
for  the  electron  diffraction  quantities  rglc2  and 

(Ms)  have  been  computed.  General  results  for  the 
quantity  M(s)  utilizing  the  approximate  eigenfunctions 
of  the  complete  Morse  potential  and  incorporating 
an  approximate  treatment  of  the  effect  of  centrifugal 
stretching  are  also  presented.  Explicit  expressions 
for  M(s)  for  the  first  3  vibrational  states  as  derived 
by  this  treatment  are  given.  Appropriate  sums  over 
all  the  vibrational  and  rotational  states  have  been 
carried  out  to  obtain  the  temperature  dependence  for 
the  above  quantities.  Estimates  of  the  effect  of 
temperature  on  the  parameters  r^  and  1^2  at 

300*  and  1500  K  for  representative  diatomic  molecules 
are  given.  (Contractor's  abstract) 


1286 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

ELECTRON  PAIRS  IN  THE  BERYLLIUM  ATOM,  by 
T.  L.  Allen  and  H.  ShulL  [1962]  [3J>.  Incl.  refs. 
(AFOSR-64-1521)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-362 
and  National  Science  Foundation)  AD  445974 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  66:  2281- 
2282,  Dec.  1962. 

The  electron-pair  approximation  in  the  beryllium 
atom  is  Investigated  using  a  properly  aatisymmetrized 
product  function  over  geminals  (electron-pair  wave 
functions).  A  wave  function  of  this  relatively  simple 
type  is  obtained  having  an  overlap  of  0. 9998886  wiui 
one  of  the  best  published  functions,  a  superposition 


of  37  configurations.  As  a  consequence  of  the 
separation  into  electron  pairs,  some  of  the  coefficients 
In  the  configuration  interaction  treatment  are  found  to 
be  interrelated.  (Contractor's  abstract) 


1287 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

GROUND  3TATE  OF  THE  HeH4  MOLECULE  ION 
byB.  G.  Anex.  [1962]  [ll]p.  Incl.  tables,  refs. 
(AF06R-  64-1524)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-63-362 
and  National  Science  Foundation)  AD  446373 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  1651- 
1662,  Apr.  1,  1963. 

Configuration  interaction  calculations  have  been  carried 
out  for  the  system  HeH+  using  1-electron  basis  func¬ 
tions  in  confocal  elliptical  coordinates.  Four  inter- 
nuclear  separations,  R  =  1. 00,  1.40,  1.80,  and  2. 20 
bohrs  (B)  were  studied  rather  intensively.  One  of 
these,  R  =  1. 40  B,  lies  very  close  to  the  equilibrium 
R  and  the  energies  found  In  this  region  represent  the 
lowest  thus  far  reported  for  HeH*.  Self-consistent 
field  calculations  were  also  made  and  in  combination 
with  the  configuration  interaction  results  lead  to  an 
estimation  of  correlation  energies.  Tie  binding  energy, 
the  equilibrium  Internuclear  separation,  and  the  first 
few  vibrational  energies  for  the  system  were  also 
estimated.  The  center  of  negative  charge,  which  is 
closely  related  to  the  dipole  moment,  was  studied  as 
a  function  of  R  and  of  the  size  of  the  1-electron  basis. 
(Contractor's  abstract) 


1288 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

THE  NATURE  OF  THE  TWO-ELECTRON  CHEMICAL 
BOND.  II.  THE  HETEROPOLAR  CASE,  by  H.  Shull. 
[1962]  [5jp.  incl.  table,  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-63-362]  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Phys.,  Chem.  v.  66:  2320-2324, 

Dec.  1962. 

By  using  the  artifice  of  dividing  space  into  3  parts  by 
means  of  a  plane  perpendicular  to  the  Internuclear 
axis  and  passing  through  its  mid-point,  it  is  shown 
that  there  is  possible  a  division  of  a  2- configuration 
2- elect i  on  wave  function  into  3  orthogonal  parts  each 
of  which  has  optimum  properties  associated  with  the 
plane  intuitively  corresponding  to  the  aames  ionic  and 
atomic.  The  heteropolar  case  is  considered,  and  it  is 
shown  that  there  arises  a  natural  mathematical  quantity, 
9 ,  which  is  a  function  of  3  integrals  over  natural 
orbitals  over  half  space.  The  quantity,  6,  seems  to 
bear  a  considerable  resemblance  to  electronegativity 
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difference.  An  example  Is  given  for  the  simple 

diatomic  hydride  2-electron  system,  at  a 

fixed  lnternuclear  distance.  Finally  It  is  pointed  out 
that  the  treatment  is  a  special  case  of  the  use  cf  a 
much  more  general  weight  factor.  Suitable  choices 
of  the  latter  may  make  it  possible  to  relate  functionally 
the  large  number  of  different  electronegativity  scales. 
(Contractor's  abstract) 


1289 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

(GENERATORS,  RELATIONS  AND  COVERINGS  OF 
ALGEBRAIC  GROUPS]  Gtodrateurs,  relations  et 
rev£tements  de  groupee  algdbriques,  by  R.  Steinberg. 
[1962]  (15fc).  incl.  refs.  (AF06R-3307) 

(AF  49(638)253)  Unclassified 

Also  published  In  Collogues  sur  la  Thlorle  des  Croupes 
Algdbrlques,  Brussels  (Belgium)  (June  5-7,  1962), 
Louvain- Belgique,  Librairle  Univeritalre,  1962,  p. 
113-127. 

For  each  simple  group  G  of  normal  form  (that  is  to 
say  a  group  studied  by  Chevelley  and  designated  as 
G’),  the  properties  of  2  groups,  Tand  A  ,  which  play 
the  role  of  the  universal  covering  of  the  Chevalley 
group  G  were  studied.  From  certain  non-normal 
forms  of  simple  groups,  which  were  studied  by  Hertzig, 
Tits,  Suzuki,  Ree,  and  R.  Steinberg,  there  are 
analogous  results  which  are  presented  in  this  article. 
These  results  are  of  primary  importance  in  the  study 
of  the  representations  of  all  these  groiqjs.  (Contractor's 
abstract) 


1290 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

ASYMPTOTIC  BEHAVIOR  OF  SOLUTIONS  OF 
HYPERBOLIC  INEQUALITIES,  by  M.  H.  Protter. 
(1962)  [3jp.  (AF06R-J129)  (AF  49(638)253) 

AD  400191  Unclassified 

Also  published  in  Bull.  Amer.  Math.  Soc. ,  v.  68: 
523-525,  Sept.  1962. 

Let  D  be  a  bounded  domain  in  En  and  R  the  cylindrical 
region  R  =  D  x  I,  where  I  is  the  hall- infinite  interval 

0  £  t  5  “.  It  is  considered  that  the  asymptotic  behavior 
as  t  -»  of  solutions  Xj,  ...  x^  t)  of  inequalities 

having  the  form  lLu!^  £  C,  [u?-  C,  E  !Z  ■» 

1  2i=1  jjj 

C,;±!  i2  where  L  =  A-  i2  it2  -  b  and  A  is  a 
J  -u 

second  order  elliptic  operator.  In  addition,  the 
solutions  are  required  to  satisfy  the  condition  that 

u  =  0  on  Tx  I  where  Tts  the  boundary  of  D.  (Math. 

Rev.  abstract) 


1291 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

THE  LOW-ENERGY  TWO-PION  PROBLEM,  by 
J.  G.  Taylor  and  T.  N.  Truong.  [1962]  [6]p.  incl. 
diagrs.  table,  refs.  (AFOSR-64-0633)  (AF  AFOSR-61-19) 
AD  435945  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  25: 
946-951,  Aug.  16,  1962. 

Herein  Is  discussed  the  number  of  parameters  lr>olred, 
when  S  and  P-wave  absorptive  parts  are  prerex  «-»•,  and 
to  point  out  some  deficiencies  In  the  methods  used  for 
solving  this  problem.  A  possible  approximate  set  of 
low-energy  solutions  for  the  S  and  P-wave  shifts  is  also 
presented. 


1292 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

LEADING  REGGE  TRAJECTORY  IN  THE  X  <0*  THEORY,1 
by  B.  W.  Lee  _u.d  R.  F.  Sawyer.  [1982]  [3j>.  incL 
diagr  ...  (AF06R- 64-0624)  (In  cooperation  with 
Pennsylvania  U. ,  Philadelphia  and  Wisconsin  U. , 
Madison)  (AF  AFOSR-61-19)  AD  435944 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  127:  2274-2276, 

Sept.  15,  1962. 

In  a  field-theoretic  model  cf  pion-pion  scattering  It  is 
shown  that  the  leading  Regge  pole  approaches  1  =  0  as 
the  squared  energy  approaches  ±  infinity.  (Contractor’s 
abstract) 


1293 

Institute  for  Advanced  Study,  Princeton,  N.  J., 

UNITARITY  AND  PRODUCTION  AMPLITUDES,  by 
L.  F.  Cook,  Jr.  and  B.  W.  Lee.  [1962]  [14)p.  Incl. 
refs.  (AF06R-64-0635)  (In  cooperation  with  Princeton 
U.,  N.  J.)  (AF  AFOSR-61-19)  AD  435942 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  127:  283-296,  July  1, 
1962. 

A  development  of  the  N  D  formulation  of  the  unitary  S 
matrix  is  presented  for  multichannel  reactions  including 
production  processes.  The  relevant  amplitudes  are 
expressed  in  terms  of  helicity  amplitudes  and  the 
coupled,  unltarity  relations  at  Blankenbecler.  The 
analytic  continuation  of  the  amplitudes  in  the  presence 
cf  anomalous  thresholds  is  considered  in  detail.  An 
extension  of  the  Levinson  theorem  to  the  multichannel 
production  case  is  discussed.  An  application  of  the 
formalism  developed  here  Is  given  in  another  paper. 
(Contractor's  abstract) 
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1394 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

AXIOMATIC  PERTURBATION  THEORY  FOR  RE¬ 
TARDED  FUNCTIONS,  by  H.  M.  Fried.  [1962] 

[9fc>.  (AFOSR- 64- 0778)  (AF  AF06R-61-i9)  AD  438243 

Unclassified 

Also  published  in  Jour.  Math.  Phys.,  v.  3:  1107-1115, 
Nov. -Dec.  1962. 

A  construction  of  the  retarded  n- point  functions  of 
perturbation  theory  is  given  within  the  Lehmann, 
Symanzik,  and  Zimmerman  framework  and  without 
the  specification  of  an  interaction  Lagrangiaa.  An 
intermediate-state  expansion  of  retarded  functionals 
is  employed  to  define  a  systematic  set  of  equations 
representing  approximations  to  the  (integral)  unitarity 
conditions;  the  requirement  of  symmetry  of  the  n-  1 
retarded  coordinates  of  an  n-point  retarded  function 
enters  in  an  essential  way.  The  class  cf  solution*  to 
these  equations  contains  the  renormalized  perturbation 
theory  retarded  functions  corresponding  to  local 
renorm allzable  Lagrangian  Interactions,  as  well  as 
more  singular  functions  corresponding  to  nonre¬ 
norm  allzable  interactions;  if  the  latter  are  excluded 
all  the  n-point  functions  may  be  successively  deter¬ 
mined  to  all  orders  in  the  renormalized  coupling 
constants.  The  construction  is  expdeity  performed 
for  the  first  radiative  corrections  to  the  2-  and  3- 
polnt  functions  of  a  self-interacting  neutral  scaler 
boson  field,  yielding  the  finite  renormalized  results 
of  perturbation  theory.  Similar  but  slightly  singular 
results  are  quoted  for  the  *  -  *  scattering  amplitude, 
(Contractor's  abstract) 


1295 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

ANALYTICITY  AND  UNITARITY.  H,  by  J.  C. 
Polkinghorne.  [1962]  [11)?.  lncl.  diagrs.  refs. 
(AFOSR- 64- 0779)  (AF  AFOSR-61-19)  AD  438344 

Unclassified 

Also  published  In  Nuovo  Cimento,  Series  X,  v.  25: 
901-911,  Ai*.  16,  1962. 

A  previous  discussion  of  the  singularities  of  unitary 
theories  Is  amplified.  A  derivation  Cutkcsky's 
formula  for  the  discontinuity  of  first  type  Landau 
singularities  is  given  without  recourse  to  perturbation 
theory.  The  discontinuities  associated  with  second 
type  singularities  are  discussed.  Their  form  is 
completely  determined  once  the  pure  second  type 
discontinuity  is  known.  (Contractor's  abstract) 


1296 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

PI- NUCLEON  SCATTERING  WITH  INELASTIC 


CONTRIBUTIONS,  by  L.  F.  Cook,  Jr.  and  B.  W.  Lee. 
[1962]  [15)p.  lncl.  diagrs.  refs.  (AFOSR- 64- 0780) 

(In  cooperation  with  Princeton  U. ,  N.  J. )  (AF  AFOSR- 
61-19)  AD  438245  Unclassified 

Also  published  In  Phys.  Rev.,  v.  127:  297-311, 

July  1,  1963. 

The  N/D  formulation  of  the  unitarity  S  matrix,  valid 
for  reactions  involving  production  processes,  is 
applied  to  the  reactions,  *+  N  -»+  N,  i+  N  -»  t  »  +  N, 

»+hN-#  +  »  +  N,  in  the  energy  region  of  the  higher 
resonances.  A  model  is  constructed  in  which  the  2- 
pions  in  3-particle  states  interact  in  only  1  State,  and 
the  left-hand  discontinuities  cf  the  elastic  and  3- 
particle  scattering  amplitudes  are  neglected  while  the 
left-hand  discontinuities  of  the  production  amplitude 
are  approximated  by  a  pole.  The  elastic  amplitude  Is 
driven  through  unitarity  by  the  inelastic  amplitude. 

The  general  properties  of  this  model  are  Investigated, 
and  the  procedure  Is  applied  to  the  D-  and  F-wave 
scattering  cf  the  v  -  N  system.  The  comparison  be¬ 
tween  the  experimental  data  and  the  model  presented 
here  Is  quite  favorably.  (Contractor's  abstract) 


1297 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

SYMMETRY  MODEL  FOR  THE  NEW  RESONANCES, 
by  R.  F..  Sawyer.  [1962]  [3)p.  lncl.  tables. 

(AFOSR- 64-0781)  (AF  AFC6R-61-19)  AD  438246 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  988-990, 

Oct.  15,  1962. 

A  global  symmetry  Is  proposed  which  produces  what 
Seems  to  be  a  sensible  classification  cf  boson 
resonances  and  of  N,*  Y*  resonances.  A  nova!  feature 
is  the  prediction  that  e  cascade  particle  be  spin  3/2. 


1298 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

REGGE  POLES  AND  HIGH-ENERGY  LIMITS  IN  FIELD 
THEORY,  by  B.  W.  Lee  and  R.  F.  Sawyer.  [1982] 
[8jp.  lncl.  r=4s.  (AFOSR- 64- 0782)  (In  cooperation  with 
Pennsylvania  U. ,  Philadelphia  and  Wisconsin  U. , 
Madison)  (AF  AFOSR-61-19;  AD  418247 

Unclassified 

Also  published  in  phys.  Rev.,  v.  127;  2266-2273, 

Sept.  15,  1962. 

It  is  shown  that  die  Bethe-Salpeter  scattering  amplitude 
in  the  ladder  approximation  is  ;erocu Orphic  la  the 
complex  angular  momentum  hail-plane,  Rel  >  -  3/2. 
There  is  always  at  least  1  Regge  pole  in  this  region. 
The  connection  between  the  Regge  poles  of  the  ladder 
graphs  and  the  high-energy  behavior  of  the  strip  graphs 
is  discussed.  In  the  Ac  ^theory  it  is  shewn  that  the 
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second-order  expression  (or  the  leading  Regge 
trajectory,  tor  the  sum  o f  the  Udder  graphs,  deter¬ 
mines  the  leading  term  in  the  high-energy  limit  of  the 
n'th  order  strip  graph.  This  relationship  has  been 
checked  in  fourth-order  perturbation  theory,  and  is 
evidence  for  the  consistency  d  a  perturbation  approach 
to  the  calculation  of  Regge  trajectories.  (Contractor's 
abstract,  modified) 


1299 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

SINGULARITIES  OF  THE  SECOND  TYPE,  by  D.  B. 
Fairlee,  P.  V.  Landshaff  and  others.  [1962]  [9j>. 
incl.  refs.  (AFOSR-64-0783)  (AF  AFOSR-61-19) 

AD  438248'  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  594- 
602,  July- Aug.  1962. 

A  new  class  of  singularities  associated  with  Landau- 
Cutkosky  diagrams  is  investigated.  They  correspond 
to  solutions  of  the  Laudau  equations  with  infinite 
Internal  momenta.  Some  of  their  properties  depend 
on  the  spins  of  the  participating  particles.  It  is  shown 
that  a  subset  of  these  singularities,  called  pure 
second-type  singularities,  does  not  appear  on  the 
physical  sheet. 


1300 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

POSSIBLE  SCHEMES  FOR  GLOBAL  SYMMETRY, 
by  D.  R.  Spelser  and  J.  Tarski.  [1962]  [25  Jp. 
incl.  diagrs.  tables,  refs.  [AF  AFOSR-61-19] 

Unclassified 

Published  in  Jour.  Math.  Phys.,  v.  4:  588-612, 

May  1963. 

An  attempt  was  made  to  determine  all  possible 
schemes  for  global  symmetry  as  representations  of 
groups.  All  possible  schemes  which  correspond  to 
connected  groups  were  found,  but  the  conclusions  about 
nonconn ected  groups  are  incomplete.  Physical 
interpretation  oi  the  schemes  is  discussed,  and  a 
detailed  summary  of  group-theoretic  methods  is  in¬ 
cluded.  (Contractor's  abstract) 


1301 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

DIFFEOMORPHISUS  OF  MANIFOLDS,  by  W. 
Huebsch  and  M.  Morse.  [1962]  [28]p.  (AFOSR-5081) 
(AF  AFOSR-62-227)  AD  416505  Unclassified 

Also  published  in  Rend.  Circ.  Maiem.  Palermo, 
v.  11:  1-28,  1962. 


Problems  in  the  theory  of  analytic  dlffeomorphlsms  of 
manifolds,  and  c.'  nalytic  homotopies  and  is  atopies  an 
manifolds,  can  he  approached  in  a  new  way  by  extending 
to  manifolds  tl  t  .-.Its  obtained  in  a  recent  paper. 

It  is  the  object  if  this  paper  to  make  such  an  extension. 
With  the  aid  of  v.  e  theorems  here  established,  it  is,  In 
particular,  possible  to  extend  to  open  non-compact 
analytic  manifolds  the  theorems  on  analytic  homotopies 
obtained  by  Royden  in  the  compact  case. 


1302 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

THEORY  OF  THE  J  =  | ,  I  ■=  |  *  N  RESONANCE, 
by  V.  Singh  and  B.  M.  Udgaonkar.  [1962]  [3J>.  incl. 
diagr.  refs.  (AF08R-64-  0800)  (AF  AF06R-63  42) 

AD  436476  Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  1177-1179, 

May  1,  1963. 

Calculations  are  made  on  the  position  WR  and  width 
y  33  of  the  J  =  ^  ,  I  =  ^  P-wave  v  N  resonance,  using 

partial-wave  dispersion  relations.  In  the  present 
calculation,  the  nucieon  and  d- meson  masses  and 
coupling  constants,  which  determine  the  long-range 
part  of  the  forces,  are  treated  as  given.  The  parameters 
which  characterize  tne  distant  part  of  the  left-hand  cut, 
are  fixed  by  using  the  expressions  for  the 

(?  >  2)  P-wave  vN  state  given  by  fixed  energy  dispersion 
2  2 

relations,  in  a  region  where  they  are  valid  without 
subetr actions,  in  a  way  used  by  Balstes  for  the  *  * 
problem.  The  seif- consistency  demands  that  the 

position  _ad  width  of  the  ( | ,  |)  resonance  used  as 

input  values  in  the  crossed  channel  In  the  fixed-energy 
dispersion  relation  be  the  same  as  the  calcul  ,.ed  values 
of  the  position  and  width.  The  preliminary  results  of 
the  calculation  are  WR  ~  m  -  2.35  and  y  q.  14 

The  experimental  values  are  WR  =  m  +  2. 17  and 

Vgg  ~  0. 12,  (where  m  Is  the  nucleon  mass  and  we  use 

units  in  which  h  -  c  *  m  r  *  1).  These  results 

constitute  the  first  part  of  the  intended  self-consistent 
calculation  of  the  nucleon  mass  and 

(2  ,  |)  resonance  position,  exploiting  the  "reciprocal 

bootstrap"  mechanism  discussed  by  Chew.  (Contractor's 
abstract) 
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Institute  lor  Select llic  Information,  Philadelphia,  Pa, 

WHAT  SHOULD  A  RETRIEVAL  SYSTEM  FOR 
SCIENTIFIC  INFORMATION  DO,  by  J.  J.  O'Connor. 
[1903]  [3fc.  (AF08R-J782)  [AF  AF06R-62-257] 

AD  413700  Unclassified 

Also  published  in  I.  R.  E.  Trans,  on  Eng.  Writing 
and  SpeecKV'v.- EWS-5;  75-77.  Dec.  1962, 

Some  difficulties  In  getting  answers  as  to  what  should 
a  retrieval  system  lor  scientific  information  do  are 
sketched.  For  example,  there  exists  a  lack  of 
knowledge  about  the  true  relationship  at  scientific 
literature  and  scientific  discovery,  and  the  differences 
in  form  and  language  used  in  various  specialized  fields. 
Some  areas  of  needed  research  on  retrieval  systems 
for  scientific  information  are  suggested. 


InstitiSe  for  ilic  Study  of  Rate  Processes,  Salt  Lake  City, 
Utah. 

see  Utah  U.  Inst,  for  the  Study  of  Rate  Processes, 
S5B  Lake  City. 


Institute  of  Air  Flight  Structures,  New  York. 

see  Columbia  U.  Inst,  of  Air  Flight  Structures, 
New  York. 


1304 

Institute  de  Maiemstica  Pura  c  Apllcada,  Rio  de  Janeiro 
(Brazil). 

[THE  SOLUTION  OF  A  FUNDAMENTAL  PROBLEM  IN 
THE  THEORY  OF  DIFFERENTIAL  EQUATIONS]  Sobre 
o  problems  fundamental  de  teorla  das  equacoes 
difereactaia,  by  M.  M.  Peixoto.  [1962]  [5fc>.  (AFOSR 
66-0031)  [AF  AF06R-62-334]  AD  631133 

Unclassified 

Also  published  to  Suiama  Brazil.  Math. ,  v.  5:  ISO- 
194,  1962. 

The  importance  of  the  concept  of  structural  stability 
in  the  general  theory  of  differential  equations  on  a 
manifold  is  illustrated.  An  explicit  proof  U  given  for 
the  fact  that  in  a  compact  manifold  there  are  only 
denumerable  many  topologically  distinct  types  jf 
structurally  stable  systems. 


1305 

Institute  de  Neurolog  la,  Montevideo  (Uruguay). 

INFLUENCE  OF  THE  OCULAR  MUSCLES  UPON 
PHOTIC  HABITUATION  IN  MAN,  by  E.  Garcfa-A  Jtt, 
A.  Vanxulli  end  others,  [1962]  [6)p.  lncl.  illus.  refs. 
(AF06R-J934)  (AF  AF08R-61-65)  AD416595 

Unclassified 
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Also  published  in  Electroencephalog.  and  Clin.  Neuro- 
physiol.  ,  v.  15:  281-286,  Apr.  1963. 

Changes  of  visual  evoked  response  (VER)  were  studied 
In  24  experiments  carried  out  in  21  n-rmal  men.  In  2 
patients  with  congenital  aniridia,  and  ih  one  with  com¬ 
plete  ocular  paralysis.  The  pupillary  diameter  was 
controlled,  in  all  the  experiments  performed  in 
normals,  photographically,  pharmacologically  or  with 
a  2-mm  artificial  pupil.  Thz  unchanged  position  of 
the  head,  eyeballs  and  eyelids  was  photographically 
checked  throughout  the  experiments.  One  eye  was 
stimulated  with  flashes  of  light  at  0. 5-1/ sec  and  at  a 
constant  Intensity.  The  response  was  recorded  from 
the  scalp  and  averaged  with  a  photoelectric  method. 
Waning  of  VER  accompanying  habituation  was  observed 
with  maximal  fixed  miosis  or  mydriasis  provoked  by 
drugs  and  also  with  an  artificial  pupil.  Patients  with 
congenital  aniridia  and  with  complete  ocular  paralysis 
showed  a  significant  reduction  of  VER  amplitude  during 
habituation.  The  same  changes  elicited  by  habituation 
were  observed  either  with  eyes  open  or  closed.  Under 
the  experimental  conditions  established,  the  pupillary 
diameter  did  not  undergo  spontaneous  changes  during 
habituation.  It  is  concluded  that  in  man  the  pre- 
receptor  elements  do  not  participate  decisively  In  the 
mechanism  of  VER  reduction  observed  during  photic 
habituation. 


1306 

Institute  Gecfisico  de  Huancayo,  Lima  (Peru). 

ON  THE  CENTER- LIMB  EFFECT  OF  SOLAR  FLARE 
AREA,  by  O.  Tskahaahi.  1962,  37p.  incl.  ddagrs. 
tables,  refs.  (AF  49(638)637)  AD  433787;  AD  437507 

Unclassified 

The  visual  flare  area  has  been  corrected  to  obtain  a 
real  flare  urea,  as  the  result  of  this  correction, 
however,  great  discrepancy  was  brought  Into  the 
distribution  of  flare  area  with  respect  to  central 
distance  on  disk,  and  this  discrepancy  has  been  explained 
as  chie  to  the  flare  heigtV.  This  paper  gives  an  actual 
proof  of  the  existence  of  2  different  parts  in  the  fore¬ 
shortening  effect  c’  ilare  visual  area  and  then  gives 
the  normalized  correction  of  flare  area,  from  the 
distribution  of  the  flare  counted  number  with  respect 
to  the  central  distance  on  disk.  These  2  different  parts 
are  the  well-known  geometrical  distorsion  and  the 
vanishing  effect  near  the  limb.  (Contractor’*  abstract) 


1307 

Institute  Gecfisico  de  Huancayo,  Lima  (Peru). 

STATISTICS  OF  SOLAR  FLARES.  PART  I,  by 
O.  Takahaahi.  1962,  ISp.  Incl.  diagrs.  tables. 

(AF  49(638)637)  AD  433789;  AD  437509 

Unclassified 

The  purpose  at  this  note  Is  to  provide  more  detailed 
information  on  various  characteristics  of  solar  flares, 


* 
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by  means  of  statistical  methods,  to  help  in  a  better 
theoretical  understanding  of  them.  The  solar  flare's 
lifetime,  area,  H-a  width,  development  curve, 
associated  filament  activation  and  associated  sunspot 
group  characteristics  ara  analysed  for  each  of  685 
flares  observed.  Correlation  of  these  parameters 
with  one  another  and  with  flare  importance  and  solar 
activity  is  shown,  as  well  as  the  frequency  distribu¬ 
tion.  (Contractor’s  abstract) 


1308 

Instituto  Nacional  de  Tecmca  Aeronautics  Esteban 
Terradas,  Madrid  (Spain), 

ON  THE  INFLUENCE  OF  CHEMICAL  KINETICS  ON 
THE  COMBUSTION  OF  FUEL  DROPLETS,  by  C.  S. 
Tarifa.  Mar.  10,  1962  [39fc>.  tncl.  Ulus,  diagrs. 
refs.  (Technical  note  no.  5)  (AF06R-2836) 

(AF  61(052)221)  AD  277299  Unclassified 

Presented  at  Internal U  Cong,  of  Combustion 
Engines,  Copenhagen  (Denmark),  June  1962. 

The  influence  of  chemical  kinetics  on  the  combustion 
of  fuel  droplets  Is  studied  by  means  at  a  theoretical 
model  of-the  process  which  considers  spherical 
symmetry  and  quaal-statlonary  conditions.  Chemical 
kinetics  is  approximated  by  means  of  a  second-order 
over-all  reaction  rate.  Results  are  expressed  as  a 
function  of  the  product  prg,  where  p  is  the  pressure 
and  rg  the  droplet  radius.  It  Is  shown  that  there 
exists  a  minimum  value  of  such  product  under  which 
an  individual  droplet  cannot  sustain  a  flame.  An 
experimental  investigation  was  also  carried  out.  by 
burning  in  air  at  variable  pressure  fuel  droplets 
suspended  of  thin  quartz  fibres.  The  laws  of  variation 
of  both  flame  and  droplet  diameter  as  functions  of 
time  were  obtained  as  well  as  the  minimum  values  of 
the  droplet  diameters  for  combustion  as  a  function  of 
pressure.  It  is  shown  that  all  experimental  results 
are  in  excellent  qualitative  agreement  with  those 
predicted  by  theory.  (Contractor’s  abstract) 


1309 

instituto  Nacional  Tecnlca  Aeronautlca  Esteban  Terradas, 
Madrid  (Spain). 

COMBUSTION  OF  SOLID  AND  LIQUID  PROPELLANTS 
AND  FLAME  THEORY,  by  C.  S.  Tariff  Final 
rept.  Feb.  1,  ;95»-Mar.  31,  1962.  May  1,  1962, 

15p.  IncL  refs.  (AF06R-3197)  (AF  61(052)221) 

AD  282440  Unclassified 

An  analytical  study  on  the  influence  of  chemical 
kinetics  on  the  combustion  of  liquid  bipropellant  In 
droplets,  was  undertaken.  The  influence  of  chemical 
kinetics  on  premixed  and  diffusion  spherlco- 
symmetrical  flames  has  also  been  theoretically  and 
experimentally  studied.  A  research  facility  was 
constructed  and  experiments  were  carried  out  in  order 


to  study  the  influence  of  pressure  and  temperature  of 
the  surrounding  atmosphere  on  solid  propellant  com¬ 
bustion.  A  theoretical  study  on  the  influence  of  heat 
losses  and  radical  diffusion  on  the  structure  of  pre¬ 
mixed  flames  was  carried  out.  A  criterion  for  the 
validity  of  the  steady  state  assumption  for  radical 
concentration  has  been  obtained.  And,  in  order  to 
study  the  Influence  of  chemical  kinetics  on  laminar 
diffusion  flames,  their  external  and  Internal  structures 
have  been  analyzed.  As  a  result  a  criterion  for  flame 
extinction  was  obtained.  (Contractor's  abstract) 


1310 

Instituto  Nacional  de  Tecnlca  Aeronautlca  Esteban 
Terradas,  Madrid  (Spain). 

CHEMICAL  NON- EQUILIBRIUM  EFFECTS  IN  HYPER¬ 
SONIC  AERODYNAMICS,  by  A,  Linan  and  I.  Da  Riva. 
[1962]  31p.  incl.  diagrs.  refs,  (AF06R-4365) 

(AF  61(052)221)  AD  294638  Unclassified 

Presented  at  Third  Internal'!.  Cong.  In  the 
Aeronautical  Sciences,  Stockholm  (Sweden),  Aug.  27- 
31,  1962. 

The  Influence  of  chemical  nun- equilibrium  on  hyper¬ 
sonic  flows  is  considered  in  the  following  cases: 
recombination  and  dissociation  in  the  boundary  laye<% 

It  is  pointed  out  that  since  In  the  region  of  maximum 
convective  heating,  the  outer  inviscid  flow  is  in 
equilibrium,  departures  from  equilibrium  occur  only 
close  to  the  wall,  and  this  makes  possible  the  obtention 
of  a  simple  analytical  solution  in  which  the  effects  of 
arbitrary  reaction  rates,  body  shapes  and  flight  regimes 
are  clearly  shown.  Chemical  reactions  between  the 
air  constituents  and  any  injected  or  vaporized  material 
from  the  wall.  In  this  case,  the  assumption  is  made 
that  the  chemical  reaction  is  so  fast  that!  it  takes  place 
in  a  very  thin  region.  This  simplifies  the  obtention  cf 
an  analytical  solution  for  finite  reaction  rate.  A 
crlterium  for  flame  extinction  is  given.  (Contractor's 
abstract) 


1311 

Instituto  Nacional  de  Tecnlca  Aerooautica  [Esteban 
Terradas]  Madrid  (Spain). 

ON  THE  STRUCTURE  OF  PREMIXED  AND  DIFFUSION 
LAMINAR  SPHERICO- SYMMETRICAL  FLAMES,  by 
Pefez  del  Notario  and  C.  S.  TarHa.  [1962]  [7j>.  incl. 
diagrs.  table,  refs.  (AFOSR-3196)  (AF  EOAR-62-90) 
AD  282387  Unclassified 

Also  published  in  Ninth  Symposium  (International) 
on  Combustion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27- 
Sept.  I,  1962),  New  York,  Academic  Press,  1963, 
p.  65-71. 

Premixed  and  diffusion  laminar  spherico-symmetrical 
flames  are  studied  by  means  cf  a  non -adiabatic  model 
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which  considers  variable  temperature  at  infinity.  The 
(lame  U  supposed  to  be  maintained  by  a  porous  sphere 
through  which  the  gaseous  mixture  or  one  at  the  reac¬ 
tant  gases  is  injected.  Stationary  conditions  are 
assumed  and  chemical  kinetics  of  the  process  is 
approximated  by  means  at  an  overall  reaction  rate. 
Solution  at  the  problem  is  achieved  by  means  c f  an 
approximate  analytical  method.  Flame  temperature, 
mass  (tow  per  unit  area  at  the  (lame  surface,  thick¬ 
ness  and  radius  at  the  flame  and  temperature  at  the 
sphere  surface  are  given  as  functions  at  the  mass 
(low.  The  Influence  at  the  main  parameters  at  the 
process:  temperature  at  infinity,  dimensionless  ratio 
d  the  activation  energy  to  the  heat  ct  reaction  and 
sphere  radius  is  also  considered.  Some  experimental 
results  for  diffusion  flames  are  also  given. 
(Contractor's  abstract) 


1312 

Institute  Technologic®  de  Aerooautlca,  Sab  Paulo 
(BratU). 

SUPERSONIC  FLOW  ABOUT  AXIALLY  SYMMETRICAL 
DIFFUSERS,  by  J.  Stelawa.  Nov.  20,  1862,  6£p. 
in  cl.  diagrs.  (AFOSR-472S)  (AF  48(638)581) 

AD  406433  Unclassfied 

This  report  describes  applications  at  the  method  at 
characteristics  to  supersonic  flow  about  axially 
symmetrical,  open-nosed  bodies,  such  as  diffusers. 

A  general  procedure  la  given  for  the  computation  at 
velocity  distributions  an  the  external  surface  at 
axially  symmetrical  diffusers  of  arbitrary  shape. 

The  case  of  straight-line  diffusers  is  developed  in 
more  detail,  including  the  case  with  incidence.  A 
special  function  is  introduced  which  allow*  a  quick 
analytical  solution  ct  the  problem  eg  straight-line 
diffusers.  (Contractor's  abstract) 


1313 

International  Business  Machines  Corp. ,  Yorktown 
Heights,  N.  7. 

HIGH-SPEED  DOCUMENT  PERUSAL,  by  M.  Kochec, 
C.  T.  Abraham  and  others.  Final  technical  rept. 
Apr.  1,  1961-Apr.  1,  1962.  May  1,  1962  [9S|p.  lncl. 
dtagra.  table,  refs.  (AF06R-2817)  (AF  49(638)1062) 
AD  265255  Unclassified 

Five  results  concerning  the  possibility  ct  high-speed 
document  perusal  are  given.  These  are:  (1)  deriva¬ 
tion  d  a  fornxna  for  the  average  time  to  search  an 
index;  (2)  algorithms  for  translating  English-like 
sentences  into  logic- like  sentences;  (3)  development  of 
efficient  techniques  for  grouping  similar  texts;  (4) 
implementation  of  a  high-speed  automatic  dictionary 
lookxp  procedure;  and  (5)  construction  of  computer 
programs  for  constructing  representative  abstracts 
and  index  terms.  These  constitute  some  first  steps 
toward  experimentally  demonstrating  the  feasibility 
at  a  cooperative  man- machine  system  tor  high- 
quality,  high-speed  perusal  of  luge  document 


collections;  also,  toward  solving  some  at  the  basic 
logic  o- linguistic  problems  in  the  way  at  more  completely 
automatic,  high-quality  perusal.  (Contractor’s 
abstract,  modified) 


1314 

International  Business  Machines  Corp. ,  Yorktown  Heights, 
N.  Y. 

AN  ENGLISH- LIKE  EXTENSION  OF  AN  APPLIED 
PREDICATE  CALCULUS,  by  H.  Bohnert.  Feb.  1962 
[I4]p.  (Bound  with  its  AFOBR-2817;  AD  285255) 

(AF  49(638)1062)  Unclassified 

While  full  translation  of  natural  language  into  symbolic 
logic  may  be  unattainable,  translation  at  an  artificial 
language  resembliiq;  English  should  be  possible.  As 
a  first  step  toward  develop!^  such  an  artificial, 
English-like  language,  the  present  paper  develops  an 
extension  ct  an  applied  logic,  LQ,  in  which  phrases 
like  "every  ship",  "any  port",  "a  business-man”, 

"some  weapon”,  "no  missle"  (which  Quine  has  called 
indefinite  singular  terms)  act  syntactically  like  names 
but  are  not  candidates  for  logical  substitution.  An 
algorithm  is  given  for  translating  sentences  ct  LQ  into 
LI,  thereby  making  explicit  the  variables  and  the  logical 
quantifications  implicit  In  the  original  English  (-like) 
locutions. 


1315 

International  Business  Machines  Corn.  Thomas  J. 

Watson  Research  Center,  Yorktown  Heights,  N.  Y. 

BISTABLE  SYSTEMS  OF  DIFFERENTIAL  EQUATIONS 
WITH  APPLICATIONS  TO  TUNNEL  MODE  CIRCUITS, 
by  J.  K.  Moser.  [1961]  [15]p.  incL  diagrs. 
(AF06R-3705)  [AF  49(638)1139]  Unclassified 

Also  published  in  IBM  Jour.  Research  and  Develop. , 
v.  5:  226-148,  July  1961. 


International  Business  Machines  Corp.  Thomas  J. 
Watson  Research  Center,  Yorktown  Heights,  N.  Y. 


AN  ANALYSTS  OF  THE  EFFECT  OF  COMPONENT 


A  mathematical  analysis  is  developed  for  nonlinear 
circuits  which  have  at  least  2  stable  steady  states,  and 
therefore  are  of  interest  as  computing  or  memory 
elements.  Circuits  containing  1  or  2  tunnel  diodes 
are  analyzed  in  detail  as  applications  of  the  theory. 

The  method  Is  based  cm  the  study  at  a  certain  potential 
function  whose  extrema  are  the  steady  dates  ct  the 
circuit  and  whose  minima  correspond  to  the  stable 
switching  states.  This  study  leads  to  a  qualitative 
description  of  all  solutions  in  the  large  and  results  in 
quantitative  restrictions  on  the  parameters  (R,  L,  C 
and  nonlinear  characteristics)  which  seem  of  practical 
importance.  (Contractor's  abstract) 
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TOLERANCES  ON  THE  AMPLIFICATION  OF  THE 
balanced-pair  tunnel- mode  circuit,  part 
I,  by  R.  Brayton  and  R.  Willoughby.  Apr.  9,  1982, 
28p.  incl.  dlagrs.  (Rept.  no.  RC-673)  (AFOSR-S708) 
(aF  49(638)1139)  Unclassified 

A  study  was  made  to  determine,  lor  the  balanced-pair 
tunnel-diode  circuit,  the  minimum  amount  ct  control 
required  when  specified  parameter  Imbalances  are 
present  In  the  system.  The  geometrical  aspects  ct 
the  problem  and  some  numerical  experiments  In  which 
the  minimum  control  Is  determined  are  discussed. 
(Contractor's  abstract,  modified) 
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International  Business  Machines  Corp.  Thomas  J. 

Watson  Research  Center,  Yorktown  Heights,  N.  Y. 

AN  ANALYSES  OF  THE  EFFECT  OF  COMPONENT 
TOLERANCES  ON  THE  AMPLIFICATION  OF  THE 
BALANCED-PAIR  TUNNEL- DIODE  CIRCUIT,  PART 
Q,  by  R.  Brayton.  July  2,  1962,  28p.  Incl.  dlagrs. 
(Rept.  no.  RC-721)  (AF08R-3707)  (AF  49(638)1139 

Unclassified 

The  mathematical  details  at  the  analytical  approach 
to  the  effect  ct  component  tolerances  are  presented, 
and  bow  perturbation  theory  can  be  applied  to  almost 
symmetrical  systems  is  illustrated.  The  results 
obtained  may  be  stated  in  terms  o t  allowable  tolerances 
on  the  circuit  components  for  a  given  requirement  on 
the  maximum  amplification.  (Contractor's  abstract, 
modified) 


[1962]  (2fc>.  inch  tables.  (AF06R-J1154)  (Supported 
Jointly  by  Air  Force  Office  of  Scisatific  Research  under 
AF  49(638)678  and  petroleum  Research  Fund) 

AD  423129  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84: 
2652-2653,  July  5,  1962. 

A  study  was  made  d  the  condensation  and  addition 
reactions  involving  dimethyl  sulfoxide  (DMSO).  The 
results  Indicated  that  the  reaction  cf  an  active 
methylene  compound  with  an  aldehyde  In  t-BuOK-DMSO 
solution  proceeded  via  the  aldehyde- dimethyl  sulfoxide 
adduct  if  the  acidic  methylene  compound  was  a  very 
weak  acid,  but  when  a  more  acidic  methylene  compound 
was  used,  direct  condensation  between  the  aldehyde  and 
the  active  methylene  compound  occurred.  Attempts  to 
bring  about  similar  condensations  using  diaryl  ketones 
in  place  of  benzaldehydes  gave  only  the  ketone  or  the 
dimethyl  sulfoxide  adduct  of  the  ketone,  regardless  of 
the  nature  of  the  methylene  group. 


1320 

Iowa  State  U.  of  Science  and  Tech.  Dept,  at  Physics, 
Ames. 

ELECTRIC  FIELD  EFFECT  ON  SOUND  DISPERSION, 
by  J.  R.  Olson,  R.  R.  Boade  and  S.  Legvold.  [1962] 
[l]p.  (AF06R-1975)  [AF  AFOSR-61-87] 

Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  36:  2233, 
Apr.  15,  1962. 
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International  Business  Machines  Corp.  [Thomas  J. 
Watson]  Research  Center,  Yorktown  Heights,  N.  Y. 

ESTIMATES  ON  SWITCHING  TIME  IN  A  CIRCUIT 
CONTAINING  ONE  ESAKI  MODE,  by  R.  Brayton. 
Sept.  16,  1960,  40p.  Incl.  dlagrs.  (Rept.  no. 

RC-338)  (AFOSR-3709)  (AF  49(638)1139) 

Unclass  tiled 

A  procedure  to  estimate  switching  times  in  a  memory 
circuit  which  uses  an  Esaki  diode  is  outlined. 
Formulas  are  derived  which  display  the  Influence  of 
the  parameters  of  the  circuit  on  the  switching  time. 
The  results  of  programming  this  procedure  on  the 
IBM  704  are  exhibited  and  discussed.  (Contractor's 
abstract) 


A  study  was  made  of  the  effect  of  an  electric  field  on 
the  vibrational  relaxation  times  at  some  heavy  gases 
at  300*  K.  An  electric  field  of  up  to  9  kv/cm  was 
applied  in  the  hope  at  producing  partial  alignment  of 
the  polar  molecules.  In  all  of  the  gases  examined,  no 
detectable  change  In  node  position  occurred.  It  eras 
concluded  that  an  electric  field  at  this  strength  had  no 
appreciable  effect,  but  did  not  preclude  the  possibility 
that  a  stronger  field  might  affect  the  relaxation  time. 
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Iowa  State  U.  of  Science  and  Tech.  Dept,  of  Phyelcs, 
Ames. 

HEAT  CAPACITY  LAG  IN  HEAVY  GASES,  by  S. 
Legvold  and  J.  R.  Olson.  Final  rept.  June  1962, 

2p.  (AFOSR- 2766)  (AF  AFOSR-61-87)  AD289435 

Unclassified 
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Iowa  State  U.  [of  Science  and  Tech.  J.  Dept,  d  Chemistry, 
Ames. 

AUT OXIDATION  AND  CONDENSATION  REACTIONS 
OF  C  ARB  ANIONS  IN  DIMETHYL  SULFOXIDE  SOLU¬ 
TION,  by  G.  A.  Russell,  E.  G.  Janzea  and  others. 


The  atm  at  this  investigation  was  to  determine  ich 
of  the  following  equations  relating  the  relaxation  times 
should  be  used  to  describe  mixtures  of  doo- dispersive 
gases  with  dispersive  gases.  The  equations  are: 


a  1  s’’  (1)  *“* 

9  8aa  9ab 


Argon,  neon,  and  helium  weie  the  non- dispersive  gases 
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used  in  this  study  while  ethylene,  carbon  tetrafluoride, 
fluoraform,  and  dtchlorodifluoro-methane  were  the 
dispersive  gases.  Various  per  cent  mixtures  were 
examined  at  room  temperature.  From  results  tabulated, 
it  appears  as  if  equation  (1)  is  the  better  equation 
although  some  c f  the  mixtures  fit  either  equation  equally 
as  well. 
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Iowa  State  U.  [at  Science  and  Tech.  ]  Dept,  of  Physics, 
Ames. 

SOUND  DISPERSION  IN  ETHANE* ETHYLENE  MIX¬ 
TURES  AND  IN  HALO- ETHANE  GASES,  by  L.  M. 
Valley  and  S.  Legvold.  [1962]  [5lp.  incl.  dlagrs. 
tables,  refs.  [AF  AF06R-61-87J  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  36-.  481-485, 

Jan.  15,  1962. 

Sound  dispersion  is  examined  in  ethane- ethylene 
mixtures,  in  3  halo- ethane  gases,  and  in  a  CjHg- 
CH  jCKFj  mixture  at  room  temperature.  Double 
dispersion  is  observed  whenever  ethane  is  present 
and  single  dispersion  for  all  other  gases.  The 
relaxation  times  and  collision  lifetimes  are  reported 
along  with  some  discussion  on  the  effectiveness  of 
ethane- ethane  versus  ethane- ethylene  collisions.  For 
the  halo-ethane  gases,  the  exchange  mode  used  should 
be  the  lowest  mode  of  regular  vibration,  not  the  mode 
of  hindered  rotation.  The  free  flow  of  energy  that 
occurs  between  modes  of  vibration  in  the  same  mole¬ 
cule  does  not  occur  between  the  modes  of  vibration  of 
2  different  molecules  (CjHg-  CHjCHFj)  while  in 

collision.  (Contractor's  abstract) 
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Israel  Inst,  of  Applied  Social  Research,  Jerusalem. 

FACET  DESIGN  AND  ANALYSIS  OF  DATA  ON 
PERSONALITY  AND  ATTITUDES  RELATED  TO 
HUMAN  ORGANIZATION,  by  U.  G.  Foa  and  L. 
Guttman.  Final  rept.  Mar.  1962,  16p.  lnd.  table, 
refs.  (AF06R-3763)  (AK  6i(052)i21)  AD  288054 

Unclassified 

The  structure  of  Interpersonal  behavior  and  the 
dynamics  of  social  interaction  were  studied.  Results 
achieved  were:  (1)  The  application  of  facet  design  and 
analysis  led  to  theoretical  developments  which  were 
strongly  confirmed  by  empirical  results;  (2)  The 
concept  of  semantic  principal  component  developed 
has  strengthened  the  potential  value  of  facet  theory; 

(3)  The  new  structure  of  interpersonal  behavior,  which 
was  found,  has  classified,  systematized  and  integrated 
a  good  deal  of  previous  w>  rk  in  this  area;  (4)  Some 
concepts  for  a  better  understanding  of  the  way  people 
deal  with  each  other  were  provided;  and  (5)  The  model 
of  social  interaction  developed  and  tested  has  narrowed 
the  gap  between  laboratory  models  and  real  life 
situations. 
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Israel  Inst,  of  Applied  Social  Research,  Jerusalem. 

THE  STRUCTURE  OF  INTERPERSONAL  BEHAVIOR 
IN  THE  DYAD,  by  U.  G.  Foa.  [1962]  14p.  lncl.  tables. 
(AF06R-J256)  (AF  61(052)121)  AD  407860 

Unclassified 

Also  published  In  Mathematical  Methods  In  Small  Group 
Processes;  A  Symposium,  Stanford  U. ,  Calif.  (June 
20-23,  1961),  ed.  by  J.  H.  Criswell,  H.  Solomon  and 
P.  Suppes.  Stanford  U.  Press,  1962,  p.  166-179. 

Recent  findings  In  support  d  the  structural  theory  are 
presented.  The  contiguity  principle  Is  modified  by 
introducing  the  new  concept  of  semantic  principal 
component  and  applied  to  behavior  in  the  dyadic  rela¬ 
tion.  In  substance,  the  problem  Is  to  devise  concepts 
for  classifying  behavior  in  such  a  way  that  the  definition 
of  the  categories  and  the  use  of  a  metatheoretical 
principle  will  predict  their  statistical  Interrelation. 

The  main  findings  concluded  by  this  study  are:  (1)  A 
new  concept  for  ordering  variables,  the  semantic 
principal  component,  has  been  introduced  and  its  useful¬ 
ness  proved;  (2)  A  close  fitting  cf  the  theoretical  and 
empirical  structure  of  interpersonal  behavior  has  been 
achieved;  and  (3)  The  circle  of  interpersonal  behavior 
provides  a  starting  point  for  extending  the  map  of  the 
interpersonal  relations  to  include  other  variables  such 
as  general  and  sexual  satisfactions. 
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Israel  Inst,  d  Applied  Social  Research,  Jerusalem. 

DYADIC  INTERACTION:  THEORY  AND  EXPERIMENT, 
by  U.  G.  Foa  [1961]  2p.  [AF  61  (062)121]  AD  632013 

Unclassified 

Presented  at  Sixteenth  Internal'!.  Cong,  of  Psychology, 
Bonn  (Germany)  July  31-  Aug.  6,  1960. 

Also  published  In  Acta  PsychoL ,  v.  19:  *77-468,  1961. 

The  report  outlines  a  program  of  theoretical  and 
empirical  research  dealing  with  social  learning  in 
the  dyad,  which  attempts  to  describe  and  predict  how 
the  behavior  of  a  person  changes  as  the  result  of  his 
interaction  with  another  person.  Some  d  the  problems 
investigated  are:  (1)  The  development  of  systematic 
categories  or  a  conceptual  structure  for  the  classifica¬ 
tion  d  interpersonal  behavior;  (2)  The  provision  of  a 
metalheory — the  contiguity  principle — for  predicting 
empirical  results  from  the  conceptual  structure;  (3) 

The  analysis  d  the  interpersonal  structure;  and  (4)  The 
relation  of  behavioral  to  Interpersonal  structures. 


Israel  Inst,  of  Tech. ,  Haifa. 

see  Technics  -  Israel  Inst,  of  Tech. ,  Haifa. 
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Istltuto  Elettrotecnico  Nazlonale  "Galileo  Ferrari#", 

Turin  (Italy). 

ON  THE  RELATION  BETWEEN  FROZEN  POLARIZA¬ 
TION  AND  ELECTROLUMINESCENCE  OF  ZnS  CELLS, 
by  G.  Bonfiglioli,  P.  Brovetto,  and  R.  Malvano. 
Summary  rept.  Part  B,  Jan.  1962  { 20 incl.  diagrs. 
(AF06R-2321,  pt.  B)  (AF  61(052)328)  AD  274008 

Unclassified 

The  kinetics  of  the  decay  of  the  frozen  polarization 
shown  by  an  electroluminescent  ceii  (ELC)  after 
excitation  with  a  suitable  waveform  of  electrical 
potential  has  been  studied  as  a  function  of  tempera¬ 
ture  between  7°  and  42. 5°C.  The  order  d  the  kinetics 
was  evaluated  as  well  as  the  thermal  activation  energy, 
which  turned  out  to  be  around  2. 5  ev.  This  figure 
corresponds  closely  to  the  ionization  energy  of  Cu* 
impurities  in  ZnS(Cu)  phosphor.  The  kinetics  of 
the  decay  of  the  amount  of  light  which  an  ELC  gives 
out  under  excitation  by  a  single  linear  voltage 
transient  retarded  on  variable  amounts  with  respect 
to  a  previous  excitation  were  investigated.  The  latter 
consisted  of  a  train  of  linear  transients  long  enough  to 
saturate  the  celL  The  phenomenon  has  been  followed 
from  -44. 5'  to  -47. 5°C,  and  again  an  activation 
energy  has  been  found  of  roughly  1.  5  ev.  The  connec¬ 
tion  between  these  2  experiments  and  its  possible 
implications  are  briefly  discussed  to  cast  same  light 
ci  the  mechanism  of  barrier  injection  of  carriers  in 
EL  phosphors.  (Contractor's  abstract) 
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Istltuto  Elettrotecnico  Nazlonale  "Galileo  Ferrarls", 
Turin  (Italy). 


P.  Brovetto,  and  C.  Cortese.  [1962]  [7Jp.  incl.  diagrs. 
(AFOSR-3767)  (aF  61(052)328)  AD  611506 

Unclassified 

Also  published  in  Luminescence  of  Organic  and 
Inorganic  Materials;  Internat'L  Corf. ,  New  York  U. , 

N.  Y.  [1961]  ed.  by  H.  P.  Kallmann  and  G.  M.  Spruch. 
New  York,  Wiley  t  Sons,  1962,  p.  605-611. 

Commercial  cells  of  Znd:  Cu,  Cl,  mostly  cubic  phase, 
were  excited  with  single  transients  of  voltage,  both 
rising  and  failing,  where  dv/dt  was  constant.  The  max 
voltages  were  120-220,  and  the  constant  dv/dt  values 
were  10  to  10^  v/msec.  The  cell  was  slewed  by  a  14- 
dynode  photomultiplier  through  a  150- A  -wide  inter¬ 
ference  filter,  honeycomb  collimator,  and  either  a 
green- 5200  or  blue  4700- A  filter.  The  light  pulses 
lasted  ~1  msec.  The  green  light  emitted  was  constartly 
-5  times  the  blue  in  intensity,  and  the  light  max  for 
rlsLig  voltage  were  about  double  those  lor  falling  voltage. 
When  the  time  between  voltage  pulses  is  lers  than  1  sec, 
the  light  output  Is  bigger  by  4  factor  of  several  hundred 
over  that  obtained  at  each  pulse  at  intervals  of  10  -  15 
min.  Sufficient  recovery  was  shown  ?*  7-min  intervals 
between  single-pulse  experiments.  The  potential 
barrier  at  the  sulfide  grain  surface  seems  modified 
during  the  passage  of  the  current. 
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Istltuto  Elettrotecnico  Nazlonale  "Galileo  Ferrarls", 
Turin  (Italy) 

NUMERICAL  ANALYSIS  OF  BARRIER- INJECTION 
ELECTROLUMINESCENCE.  Part  I,  by  G.  Bonfiglioli, 
P.  Brovetto,  and  A.  Suardo.  Final  rept. 

Nov.  1962  [18fc.  IncL  diagrs.  (AFC6R-4581) 

(AF  61(052)328)  AD  401372  Unclassified 


CALCULATIONS  ABOUT  BARRIER-INJECTION 
I  ELECTROLUMINESCENCE,  by  G.  BonfigUoU,  P. 

[  Brovetto,  and  A.  Suardo.  July  1962,  22p.  incl. 

diagrs.  (Technicl  note  no.  7)  (AFOSR-3442) 

[  AF  61(052)328)  AD  284386  Unclassified 

I  A  calculation  is  given  of  the  cirrent  flowing  across 

a  condenser-  type  electroluminescent  cell  excited 
with  a  constant-  slope  voltage  transient.  This  is  the 
waveform  used  in  preliminary  experiments.  The 
>  theory  followed  In  this  calculation  is  that  advanced  by 

Zaira,  whereby  tunnel  effect  at  a  surface  barrier  of 
finite  cross  extension  is  invoked.  On  these  grounds, 
equations  are  developed  which  give  the  shape  of  the 
light  pulse  produced  by  the  EL  cell  undergoing  a  linear 
transient  of  electrical  potential.  (Contractor's 
abstract) 
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Istltuto  Elettrotecnico  Nazlonale  "Galileo  Ferrari#", 
Turin  (Italy) 

ELECTROLUMINESCENCE  OF  ZnS  EXCITED  WITH 
LINEAR  VOLTAGE  TRANSIENTS,  by  G.  Borfiglioli, 


Numerical  analysis  concerning  barrier- injection 
electroluminescence  is  discussed.  The  current  density 
through  an  (admittedly  cubic  shaped)  grain  of  tne 
phosphor  powder,  when  a  linear  transient  of  electrical 
potential  Is  applied  to  the  whole  cell  is  evaluated.  Also 
the  shape  of  the  ensuing  light  pulse  is  found. 
(Contractor's  abstract) 
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Istltuto  Nazlonale  di  Ottica,  Florence  (italy). 

EYE  DOMINANCE  IN  AN  r-raPTY  FIELD,  by  G.  F. 
Mori.  [1962]  [7)p.  incl.  tables.  (AFOSR-2886) 

(AF  61(052)30)  Unclassified 

Also  published  in  Attl  Fondazione  G.  Ronchl,  v.  17: 
55-61,  Jan. -Feb.  1962. 

Eye  dominance  is  tested  by  the  aid  of  a  series  d  tests 
such  as  the  blooocular  test,  the  Jasper's  test,  the 
persistency  of  after  images,  etc.  In  addition,  the 
proposal  is  advanced  of  testing  the  differences 
between  the  2  eyes  on  the  basis  of  the  differences 
between  the  fluctuations  in  perception  occurring  under 
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prolonged  fixation  ot  *  test  field,  with  the  right  eye 
•ad  with  the  left  eye,  respectively.  la  addition,  when 
faced  with  su  empty  field,  the  subject*  perceive  the 
above  eaid  fluctuation  for  a  limited  number  of  minutes 
only,  after  the  beginning  of  exposure;  then,  a  final 
situation  occur*  which,  in  general,  la  found  to  be 
different  for  one  eye  with  reaped  to  the  other.  The 
discrepancies  between  the  response*  obtained  by  the 
aid  of  tbs  various  test*  are  discussed.  (Contractor's 
abstract) 
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istituto  Nationals  dl  Ottica,  Florence  (Italy). 

PERIPHERAL  DIFFERENTIAL  THRESHOLD  UNDER 
PROLONGED  FIXATION,  by  A.  M.  Ercoles.  [1961] 
[3J>.  iacl.  diagr.  (AFOER-2900)  (AF  81(052)80! 

AD  631895  Unclassified 

Also  published  in  Attl  Foodazione  G.  Ronchi,  v.  18: 
477-478,  Sept. -Oct.  1981. 

For  abstract  see  Item  no.  1314,  Vol.  V. 
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Istituto  Nasionale  dl  Ottica,  Florence  (Italy). 

TRAINING  AND  ELECTRORET1NOGRAPHIC 
RESPONSES,  by  L.  Ranch!  and  A.  M.  Ercoles. 
[1981}  [I5fc.  incL  diagr  i.  (AFO6R-2901) 

(AF  81(051180.  AD  831 899  Undaesllled 

presented  at  Symposium  of  the  Internal ’1.  Soc.  for 
Clinical  Electroretlnograpfcy,  Stocknolm  (Sweden), 
Jure  1-3,  1981. 

Also  published  in  Attl  Fondaaione  G.  Ronchi,  v.  16; 
518-531,  Sept. -Oct.  1961. 

for  abstract  see  item  no.  1196,  >oL  V. 


1333 

Istituto  Nazlooale  41  Ottica,  Florence  (Italy). 

BDfOC  JLAR  INTERACTION  EFFECT  □;  INVESTIGA¬ 
TION  CN  THE  TIME  BEHAVIOR  OF  MONOCULAR 

SENsmvmr  during  contralateral  stimula¬ 
tion,  by  A.  Florentiai  and  M.  Btttini.  [1982]  [16]p. 
tad.  diagrs.  tablet,  refs.  (AF08R-4172) 

(AF  81(052)80)  AD  632026  Unclaaaifled 

Also  published  is  Attl  Foodazione  G.  Ronchi,  v.  17; 
286-301,  May-dune  1982. 

plum  f nation  of  1  eye  haa  2  effects  on  sensitivity  In  a 
disparate  are"  of  the  visual  field  of  the  other  eye, 
namely  depresses  ^parent  brightness  and  Impairs 
sensitivity  to  time  increments  of  luminance.  The 
time  courses  of  both  monocular  brightness  sensitivity 


and  Increment  sensitivity  were  investigated  In  an 
Interval  ot  time  including  the  onset  of  Illumination  of 
the  disparate  area  of  the  other  eye.  A  comparison  is 
made  with  the  time  course  of  monocular  sensitivity 
during  an  interval  of  time  Inc  hiding  stimulation  of  a 
different  area  of  the  same  eye.  in  the  case  of 
contralateral  stimulation,  the  apparent  brightness  of 
a  steadily  Illuminated  monocular  field  Is  found  to 
decrease  by  a  smaller  amount  and  with  a  longer  delay 
than  in  the  case  of  collateral  stimulation.  The  compari¬ 
son  between  the  time  course  of  increment  monocular 
sensitivity  during  contralateral  stimulation  and  the 
time  course  of  monocular  sensitivity  durii£  unilateral 
stimulation  shows  that,  even  in  the  latter  case,  the 
changes  in  differential  sensitivity  induced  by  presenta¬ 
tion  of  a  conditioning  field  are  partly  attributable  to 
noeperipheral  Inhibitory  mechanisms. 
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Istituto  Kazionale  dl  Ottica,  Florence  (Italy). 

TRAINING  AND  RETINAL  LOCATION  AFFECTING  THE 
PERIODIC  FLUCTUATION  OF  APPARENT  BRIGHTNESS 
DURING  PROLONGED  FIXATION,  by  M.  Conticellt. 
[1982]  [9i>.  Inch  diagrs.  table.  (AF06R-4195) 

(AF  EOAR- 61-34)  Unclassified 

Also  published  in  Attl  Foodazione  G.  Ronchi,  v.  17: 
396-404,  July- Aug.  1962. 

A  10°  in  diameter  uniform  field,  surrounded  by  dark, 
is  steadily  gazed  in  monocular  vision,  and  a  cyclical 
variation  of  apparent  brightness  Is  reported.  As 
indexes  of  such  an  effect,  both  the  frequency  of  the 
fluctuation  and  the  LDR  ratio  (that  is,  the  ratio  of  the 
time  through  which  the  field  is  seen  as  bright  to  the 
time  through  which  it  is  sees  as  dark),  are  assumed. 
IMring  the  training  period  of  an  unexperienced  subject, 
the  frequency  of  the  fluctuation  is  found  to  increase 
(starting  from  zero  value  on),  while  the  LDR  tends  to 
decrease.  No  significant  differences  are  tested  be¬ 
tween  the  LDR  for  the  right  eye  and  that  for  the  left  eye, 
if  the  fixation  point  lies  at  the  center  of  the  10°  field. 

But,  if  the  fixation  is  brought  at  one  extreme  of  the 
horizontal  cLameter,  different  LDR  are  recorded, 
within  one  of  the  eyes,  according  to  the  half  retina 
(either  right  or  left)  stimulated.  When  the  10°  field  Is 
fixated,  in  binocular  vlskiz,  the  apparent  brightness  is 
seen  to  fluctuate,  but  the  total  black-out  Is  never  re¬ 
ported.  A  small  contrast  difference  Is  perceived  only 
for  a  fraction  of  the  time  of  presentation.  The  amount 
of  the  decrease  In  brightness,  during  the  coarse  at 
fluctuation,  might  be  evaluated  once  assumed  that  a 
decrease  In  apparent  brightness  Involves  a  decrease  In 
11m  Inal  contrast  (by  analogy  with  Fechner's  law  con¬ 
cerning  the  variation  of  contrast  threshold  as  a  function 
of  adapting  luminances). 
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Istituto  Nazlooale  dl  Ottica,  Florence  (Italy). 

ADAPT ATIONAL  EFFECTS  AT  PHOTOP1C  AND 
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MESOPIC  LUMINANCES  AS  A  FUNCTION  OF  CON¬ 
TRAST,  by  L.  Ronchl  and  A.  M.  Ereoles.  [1962] 

[12J>.  lncl.  diagra.  ref*.  (AFOSR-4196) 

(AF  EOAR-61-34)  Unclassified 

Also  published  In  Attl  Foodazione  G.  Ron  chi,  v.  17: 
185-196,  Mar.  Apr.  1962. 

The  eye  is  first  presented  with  a  bipartite  field, 
consisting  cf  2  adjacent  fields  of  different  luminances, 
the  relative  contrast  being  c;  after  a  given  adaptation 
time  T,  the  eye  is  presented  with  a  field  cf  uniform 
luminance  upon  which,  if  steady  fixation  is  maintained, 
a  difference  of  brightness  is  seen  to  persist  for  a  given 
time  t.  For  given  values  cf  both  T  and  c,  the  behavior 
of  t  as  a  function  of  log  luminance  has  been  recorded;  t 
is  found  to  vary  from  a  few  seconds  to,  say,  150  sec. 

For  low  values  of  c,  the  difference  of  brightness  appears 
appears  after  a  latency  time  of  a  few  seconds.  Last, 
the  transition  between  the  2  zones  cf  different  bright¬ 
ness  appears  as  delimitated  by  a  dark  band.  In 
addition  to  such  a  slow  effect,  a  rapid  bright  baud  is 
seen  to  appear  for  a  brief  time  after  the  oaset  of  the 
gradient  of  brightness.  The  likelihood  of  perceiving 
such  a  band,  as  determined  by  collecting  the  responses 
recorded  in  a  number  of  successive  presentations,  is 
found  to  be  good  at  photoptc  levels,  if  contrast  exceeds, 
say,  0. 50;  for  lower  contrast  the  perception  of  the 
band  is  counteracted  by  the  above  reported  slow  effect. 
From  a  theoretical  stand  point,  the  attempt  is  made 
to  correlate  both  the  bright  and  the  dark  bands  due  to 
a  difference  of  brightness  with  the  bright  and  the  dark 
Mach  bands  due  to  a  difference  of  luminance;  in  other 
words,  a  tentative  explanation  cf  Mach  phenomenon  in 
terms  of  adaptatlonal  effects  is  suggested. 
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Istituto  Nazionale  dl  Ottica,  Florence  (Italy). 

ON  THE  SHARPNESS  OF  DEFOCUSSED  CONTOURS, 
by  L.  Ronchl  and  L  AdachL  [1962]  (7fc>.  incL  dlagrs. 
table.  (AFOKR-4197)  (AF  EOAR-61-34)  Unclassified 

Also  published  in  Attl  Fondazlone  G.  Ronchl,  v.  17: 
405-411,  July- Aug.  1962. 

A  step  of  luminance  is  brought  out  of  focus  and  the 
threshold  of  disappearance  of  the  Mach  bands, 
delimitating  the  graded  zone  '  etween  the  2  plateaus,  is 
determined.  This  depth  of  focus  (pupil  diam  2. 5  mm) 
is  found  to  be  of  the  order  of  3. 5  dt,  and,  in  addition, 
it  is  found  to  increase  when  contrast  is  increased.  By 
adopting  a  quite  different  criterion,  but  with  about  the 
same  pupil  (3  mm)  Campbell  finds  that  his  depth  of 
focus  (cf  about  0. 4  dt)  decreases  when  contrast  is 
increased.  This  contradiction,  however,  is  only 
partial,  in  that,  in  both  the  experiments,  the  slope  cf 
the  spatial  gradient  cf  luminance,  at  the  retina,  needed 
for  reporting  a  sharp  vision,  is  the  lower  the  lesser 
the  contrast  difference  Is.  The  results  are  discussed 
in  terms  of  local  adaptation  mechanisms. 
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Istituto  Nazionale  dt  Ottica,  Florence  (Italy). 

ADAPTATION  AND  TRAINING  EFFECTS  IN  ERG:  I 
LONGTERM  ADAPTATION,  by  8.  J.  Freedman  and 
L.  Ronchl.  [1962]  [6fc>.  incL  dlagrs.  (AF06R-4198) 
(In  cooperation  with  Massachusetts  Mental  Health 
Center,  Boston)  [AF  EOAR-81-34]  Unclassified 

Also  published  in  Attl  Fondazlone  G.  Ronchl,  v.  17: 
381-386,  July- Aug.  1962. 

For  abstract  see  Item  no.  1904,  Vol.  VI. 
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Istituto  Nazionale  dl  Ottica,  Florence  (Italy). 

SUBJECTIVE  SHARPNESS  AND  CONTRAST  THRES¬ 
HOLD,  by  M.  BittinL  [1962]  [9fc>.  IncL  dlagrs.  Mb. 
(AF06R-4199)  (AF  EOAR-61-34)  Unclassified 

Also  published  in  Attl  Fondazlone  G.  Ronchl,  v.  17; 
387-395,  July- Aug.  1962. 

The  threshold  of  visibility  and  of  subjective  sharpness 
of  objectively  sharp  contoured  targets  have  been 
determined  at  various  luminance  levels.  Subjective 
sharpness  threshold  relative  to  corresponding  contrast 
threshold  is  constant  at  photppic  levels,  while.  In  the 
range  of  scotopic  luminances,  it  increases  with  de¬ 
creasing  luminance. 
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Istituto  Nazionale  dl  ottica,  Florence  (Italy). 

ON  THE  VARIABILITY  OF  THE  RATES  OF  RISE  AND 
DECAY  OF  THE  SCOTOPIC  B-WAVE,  by  A.  M.  Ercoles 
and  E.  Masci.  [1962]  [4j>.  lncl.  Ulus,  diagrs. 
(AFO6R-4204)  (AF  EOAR-61-34)  Unclassified 

Also  published  in  Atti  Fondazlone  G.  Ronchl,  v.  17; 
362-365,  July- Aug.  1962. 

Typical  electroretinographic  responses  were  examined 
under  the  following  experimeztal  conditions:  Maxwellian 
view,  focal  area  3°,  exposition  time  «  40  msec.  It 
is  shown  that  the  standard  deviation  of  the  scotopic 
b- wave  is  of  the  same  order  of  magnitude  for  both  the 
mean  rate  of  rise  and  of  decay,  respectively.  It  Is 
concluded  that  when  a  long  time  constant  (0. 8  sec)  is 
used,  the  ERG  response  as  a  whole  may  give  indications 
about  the  component  of  adaptation  to  light  of  the 
scop  topic  retina. 
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Istituto  Nazionale  di  Ottica,  Florence  (Italy). 
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MEMORY  FOR  BRIGHTNESS:  STIMULI  OF  SMALL 
SIZE,  SURROUNDED  BY  DARK,  by  M.  ConUceUi. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


[11X52]  (10)?.  [Series  no.  4;  rept.  no.  386] 
(AFOSR-J203)  [AF  EOAR-61-34]  AD  400064 

Unclassified 

Also  published  In  Alt!  Fondazione  G.  Ron  chi,  v.  17: 
497-506,  Sept.  -Oct.  1962. 

Two  stimuli,  of  different  luminances  (both  mesopic), 

In  a  dark  room  were  delivered  to  the  central  retina 
either  contemporaneously  or  In  succession.  Subjects 
are  Instructed  to  express  their  judgement  about  the 
relative  difference  cf  brightnesses.  In  the  first  part 
of  the  experiment,  the  luminance  of  the  former 
stimulus  differed  with  respect  to  that  cf  the  latter  by 
0. 1  log  units;  In  the  second  part,  0.  2  log  units.  In 
the  latter  case,  the  number  oil  wrong  responses  was 
found  to  Increase  rapidly  when  passing  from  the 
simultaneous  match  to  the  memory  match,  correspond¬ 
ing  to  a  time  interval  of  8  sec.  If  such  an  interval 
is  Increased  from  8  sec  to  60  sec,  a  slow  increase 
in  the  number  of  wrong  responses  is  found.  Once 
accepted  that  an  adaptations!  process  affecting  the 
trace  left  by  the  former  stimulus  is  at  work,  the 
time  constant  of  such  a  process  can  be  evaluated. 
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Istituto  Nazionale  di  Ottica,  Florence  (Italy) 

VISUAL  EFFECTS  PRODUCED  BY  A  STIMULUS 
CONSISTING  OF  A  NUMBER  OF  BLACK  LINE 
SEGMENTS  VIEWED  ON  A  BRIGHT  BACKGROUND, 
by  L.  RoochlandG.  BottaL  [1962]  [ a6|p.  [Series 
no.  2;  rept.  no.  997]  (AFO6R-J204)  [AF  EOAR-61-34] 
AD  400446  Unclassified 

Also  published  In  Atti  Fondazione  G.  Ronchl,  v.  17: 
507-522,  Sept. -Oct.  1962. 

The  brightness  enchancements  and  depressions 
occurring  when  filling  in  a  blank  bright  sheet  with  a 
variable  number  d  black  straight  line  segments,  all 
parallel  and  lying  In  a  fronto-parallel  plane,  are 
reported;  the  measurement  of  the  observed  effects  is 
performed  by  a  method  based  on  the  determination  d 
the  threshold  of  flicker  relative  to  a  small  exploring 
spot,  In  addition,  by  bending  a  thin  straight  line 
segment  to  a  greater  or  lesser  extent,  various  config¬ 
urations  are  created  and  a  method  for  classifying  the 
various  letters  of  the  alphabet  is  suggested.  The 
results  are  discussed  in  terms  of  the  current  theories 
of  retinal  Interaction  .s. 
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Istituto  Nazionale  di  Ottica,  Florence  (Italy). 

A  COMPARISON  BETWEEN  FOVEAL  AND 
PERIPHERAL  FUCKER  SENSITIVITY  FOR  COLORED 
UGHTS,  AT  PHOTOPIC  LEVELS,  by  M.  Bittini. 
[1962]  [5)>.  In  cl.  dlagrs.  (AF06R-J233)  (AF  EOAR- 
61-34)  AD  400850  Unclassified 


Also  published  in  Aiti  Fondazione  G.  Ronchl,  v.  17: 
623-627,  Nov. -Dec.  1962. 

Classical  findings  are  confirmed  as  far  as  red,  green 
and  white  lights  are  concerned,  in  that  sensitivity  to 
flicker  is  once  more  tested  to  be  greater  for  the  fovea 
than  for  the  periphery  at  high  luminance  levels.  A 
peculiar  effect  is  tested  in  the  case  of  blue  light,  in 
that  the  maximum  sensitivity  is  tested  at  15°  to  20°  of 
eccentricity  at  both  lower  frequencies  (up  to  15  to  18 
cps)  and  higher  frequencies  (greater  than  30  cps).  In 
the  intermediate  range,  foveal  sensitivity  to  flicker  is 
found  to  be  greater  than  peripheral  sensitivity.  Results 
are  discussed.  As  a  practical  implication,  the  narrow¬ 
ing  af  the  visual  field  at  high  speeds  of  driving  is  taken 
into  account.  (Contractor's  abstract) 
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Istituto  Nazionale  di  Ottica,  Florence  (Italy). 

QUANTITATIVE  ASPECTS  OF  THE  BLUR-TO-SHARP 
TRANSITION,  by  L.  Ronchi.  [1962]  [25 ]p.  incl.  dlagrs. 
table,  refs.  (AF06R-J234)  (AF  EOAR-61-34) 

AD  400868  Unclassified 

Also  published  in  Atti  Fondazione  G.  Ronchi,  v.  17: 
646-670,  Nov. -Dec.  1962. 

The  effects  produced  by  a  graded  distribution  cf 
luminance  delimitated  by  2  uniform  fields  of  different 
luminances  are  discussed,  on  the  basis  cf  experimental 
data  produced  by  a  number  of  authors.  The  main  find¬ 
ing  lo  that  the  slope  of  the  graded  zone,  at  the  thres¬ 
hold  of  visibility  of  the  bright  Mach  band,  increases 
when  the  difference  between  the  luminances  of  the 
2  uniform  fields  is  increased.  Thus,  one  cannot  speak 
of  limiting  slope  in  an  absolute  sense.  It  is  considered 
that  the  early  distinction  between  border  and  surface 
contrast  is  abolished  and  it  is  assumed  that  sensation 
of  sharpness,  Mach  phenomenon  and  simultaneous 
contrast  effect  might  by  subserved  by  the  same 
mechanism.  An  attempt  is  made  to  explaining  the 
reported  results  in  terms  cf  rapid  local  adaptation. 

Such  an  effect  seems  to  play  the  major  role  when  the 
w i dm  of  the  penumbra  is  lesser  than,  say,  24'. 

For  larger  penumbrae  (up  to  about  5°),  the  Mach 
phenomenon  ceases  to  appear  sharp  or  vivid.  The 
perception  of  sharpness  in  the  case  of  a  thin  stripe  is 
discussed,  and  some  problems  connected  with  the 
visual  resolving  power,  as  determined  by  the  aid  of 
a  gratin.7,  are  emphasized.  (Contractor's  abstract) 


Istituto  Nazionale  di  Ottica,  Florence  (Italy), 

RED  AND  BLUE  ELECTRORETINOGRAMS  AT 
VARIOUS  LUMINANCES,  by  A.  M.  Ercoles.  [1962] 
[lOfc.  incl.  diagrs.  table.  (AF06R-J235)  (AF  EOAR- 
61-34)  AD  400867  Ur  classified 

Also  published  in  Atti  Fondazione  G.  Ronchl,  v.  17; 
628-637,  Nov. -Dec.  1962. 
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Electroretinographic  Intensity  functions  are  recorded 
from  a  dark-adapted  eye  stimulated  by  2  beams:  one 
red,  the  other  blue  with  variable  relative  angular  ex¬ 
tents.  The  comparison  of  these  curves  with  those 
obtained  by  a  red  stimulus  or  by  a  blue  stimulus, 
shows  that  the  simultaneous  presentation  of  2  stimuli 
far  apart  in  the  spectrum  produces  a  complex  electro¬ 
retlnographic  response  and  evokes  a  series  of  inhibi¬ 
tion  and  facilitation  effects. 
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Istituto  Nazlonale  di  Ottica,  Florence  (Italy). 

VISIBILITY  OF  A  STEADILY  FIXATED  OR 
STABILIZED  TEST  OBJECT  AS  A  FUNCTION  OF 
EXCENTRICITY,  by  A.  M.  Ercoles  and  A.  Fiorentini. 
[1962]  [8^.  incl.  diagrs.  table.  (AF06R-J236) 

(AF  EOAR-61-S4)  AD  400870  Unclassified 

Also  published  in  Atti  Fondazione  G.  Ronchi,  v.  17: 
638-635,  Nov7-Dec.  1962. 

A  narrow  black  line  on  a  bright  background  inter¬ 
mittently  disappears  when  the  subject  tries  to  keep 
his  eye  steady  by  voluntary  fixation  or  when  the  ejects 
of  both  voluntary  and  involuntary  eye  movements  are 
prevented  (stabilized  retinal  images).  The  time  of 
visibility  of  the  linr  as  a  fraction  of  the  total  observa¬ 
tion  time  was  mea  jred  for  various  retinal  eccen¬ 
tricities  of  the  line,  from  6  to  150  rain  arc.  The  total 
time  of  visibility  is  found  to  decrease  with  increasing 
eccentricity  both  with  voluntary  fixation  and  with 
stabilized  image.  This  result  can  be  probably  ascribed 
to  2  facts.  First,  in  the  total  constraint  of  movement. 


the  visibility  of  a  detail  decays  more  rapidly  in  the 
parafovea  than  in  the  fovea.  Second,  the  change  in 
retinal  stimulation  produced  by  a  movement  of  a  given 
amplitude  is  more  effective  in  maintaining  the  visibility 
d  the  detail  when  this  is  imaged  in  the  fovea  than  in 
the  parafovea. 
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Istituto  Nazlonale  di  Ottica,  Florence  (Italy). 

CERENKOV  RADIATION  IN  A  LAYERED  MEDIUM, 
(Abstract),  by  L.  Ronchi  and  G.  T.  dl  Franc  la. 

[1962]  [l]p.  [AF  EOAR-61-34]  Unclassified 

Presented  at  annual  meeting  cf  the  Gpt.  Soc.  Amer. , 
Rochester,  N.  Y.  [1962]. 

Published  In  Jour.  Opt.  Soc.  Amer.,  v.  52:  1315, 

Nov.  1962. 

The  medium  considered  consists  of  a  set  of  equispaced 
metal  films,  Imbedded  in  a  dielectric  whose  refractive 
index  is  such  that  the  velocity  of  the  charged  particle 
is  above  threshold  for  Cerenkov  radiation.  The  first 
and  last  films  are  in  contact  with  vacuum.  The  radiated 
field  results  from  a  complicated  combination  of  transi¬ 
tion  radiation  and  Cerenkov  radiation.  Due  to  the 
finite  size  of  the  system  in  the  direction  of  the  particle 
velocity,  diffraction  also  must  be  taken  irdo  account. 
However,  it  is  possible  to  give  the  solution  in  a  finite 
form  for  any  number  of  films.  Some  compute ’.Ions 
have  been  performed  in  order  to  plot  the  gain  over  pure 
Cerenkov  radiation  for  a  number  d  values  d  the 
several  parameters. 
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John  Carroll  U.  [Dspt.  of  Rtysiea]  Cleveland,  Ohio. 


Nickel  hydrogenating  catalysts;  and  (4)  late  studies  on 
the  chemisorption  aS  hydrogen  and  nitrogen  on  iron 
synthetic  ammonia  catalysis. 


KNGLI-CRYBTAL  ELASTIC  CONSTANTS  OF  POTAS¬ 
SIUM  (Abstract),  by  W.  Marquardt,  J.  Trlvisonno,  and 
T.  Klucher.  [1963  ]  [lj>.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AF06R- 
63-334}  and  Office  of  Naval  Research)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Cleveland,  Ohio,  Nov.  33-34,  1963. 

Published  in  Bull.  Amur.  Phys.  Soc. ,  Series  Q,  v.  7; 
$46,  Nov.  23,  1963. 

The  single-crystal  elastic  constants  at  potassium  have 
been  measured  as  a  function  of  temperature  by  the  ul¬ 
trasonic  pulse-echo  technique.  The  crystals  were 
grown  la  air  by  a  modified  Bridgman  technique.  A 
discussion  of  the  growth  process  and  the  preparation 
of  the  acoustic  specimens  is  vresented.  The  values 
of  the  measured  stiffness  cor  slants  at  195°K  are  (Cj  j  ♦ 

Cjs  +  2C44)/2  -  0. 537,  -  3. 307,  and  (Cn-C12)/2  - 

0. 033  in  units  of  1C11  dyn/cm*.  The  bulk  modulus 
computed  from  the  measured  stiffness  has  the  value  of 
0. 31  a  10  dyn/cma. 


Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

THE  BOTROPIC- EXCHANGE  REACTIONS  OF  BjHg 

WITH  DT,  HT,  AND  HD,  by  J.  S.  Rigden  and  W.  S. 
Koakl.  [1961]  [10}p.  Incl.  diagrs.  table.  (Technical 
note  no.  16)  (AF06R-163S)  (Sponsored  jointly  by  Air 
Farce  Office  of  Scientific  Research  under  AF  18(600)- 
1536  sad  Atomic  Energy  Commission)  Unclassified 

Also  imbllehed  ln^Jour.  Amer.  Chem.  Soc. ,  v.  83: 
For  abstract  see  Item  no.  1219,  Vol.  V. 
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Johns  Hopkins  U.  Dept.  ?f  Chemistry,  Baltimore,  Md. 

NEW  MICROCATALYTIC  CHROMATOGRAPHIC  TECH- 
NXJUE  FOR  STUDYING  CATALYTIC  REACTIONS 
AND  CATALYTIC  ACTIVITY  OF  METALS,  by  P.  H. 
Emmett.  Final  rept.  Aug.  15,  1957  -  Oct.  15,  1983 
[158b.  incl.  Ulus,  diagrs.  tables,  refs.  (AF06R- 
4949)  (AF  18(603)129)  AD  414033  Unclassified 

The  aim  of  this  project  la  to  obtain  new  baaic  knowl¬ 
edge  and  ideas  relative  to  the  mechanism  of  catalytic 
reactions  and  the  factors  important  in  the  activity  of 
catalysts.  Topics  discussed  are:  (1)  the  use  at  the 
new  microcatalytic  chromatographic  technique  for 
studying  catalytic  reactions;  (2)  the  catalytic  hydroge- 
aattng  activity  at  nickel,  copper  and  nickel-copper 
alloys;  (3)  the  nature  of  the  hydrogen  content  at  Raney 
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Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

FAR  INFRARED  SPECTRA  OF  FREE  RADICAL3  AND 
REACTIVE  MOLECULES  AT  4°K,  by  D.  W.  Rcblneon. 
Final  rept.  Sept.  15,  1962  [9)p.  incl.  table,  refs. 
(AFOSR-3613)  (AF  49(638)448)  Unclassified 

The  absorption  spectra  of  several  symmetric-top 
molecules,  (CHjCN,  HjCC^CH,  (CHj^N,  and  FjCK 

have  been  inveetigated.  From  this  study,  it  was  possi¬ 
ble  to  estimate  a  previously  undetermined  centrifugal 
distortion  constant,  Dj  *  1. 45  a  0. 3  a  10'”  cm  for 

methyl  cyanide.  Crystals  of  benzene,  chloroform, 
carbon  dioxide,  nitrogen  dioxide,  and  Iodoform  were 
analyzed.  Chloroform,  iodoform,  and  nitrogen  dioxide 

absorbed  between  70  and  30  cm'1,  but  no  features 
sharp  enough  to  measure  were  seen.  Benzene  and  car¬ 
bon  dioxide  crystals  were  transparent.  Hydrogen 
chloride  and  hydrogen  deuterlde  have  also  been  stud¬ 
ied,  a  bond  has  been  found  at  87  cm'1  which  does  not 
shift  appreciably  when  the  hydrogen  is  replaced  by 
deuterium.  At  lc«<  wavelength,  acetaldehyde  was  found 
to  give  a  spectrum  like  that  expected  of  a  symmetric 
top.  Other  molecules  tested  included  F-CSF,,  di al¬ 
loxan*,  and  HjC-C-C-SIHj. 
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Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

INFRARED  SPECTRUM  OF  METHYLSILYLACETY- 
LENE,  by  D.  W.  Robinson  and  R.  B.  Reeves.  [1962] 
[6J>.  incl.  diagrs.  tables,  refs.  (AF06R-J1)  (AF  49- 
(638)488)  AD  400395  Unclassified 


b  11  shed  In  Jour.  Chem.  Phys. ,  v.  37:  2625- 


The  compound  methyisllylac etylene  has  been  prepared 
for  the  first  time  and  its  vibrational  spectrum  has  oeen 
obtained  and  assigned.  All  but  2  of  the  fundamentals 
have  bees  identified.  The  rotational  Q  branches  at  the 
perpendicular  bands  have  been  resolved  for  the  3  group 
modes  of  SIHj,  and  a  comparison  of  the  Coriolis  coupling 
constants  with  those  of  other  silyl-containing  molecules 
indicates  a  low  or  vanishing  barrier  to  internal  rota¬ 
tion.  The  relative  intensities  of  the  Q  branches  further 
support*  this  observation.  (Contractor's  abstract) 
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Johns  Hopkins  U,  (Dept,  of  Mathematics]  Baltimore,  Md. 

THE  EXISTENCE  OF  LARGE  OR  SMALL  SOLUTIONS 
OF  LINEAR  DIFFERENTIAL  EQUATIONS,  by  P. 
Hartman.  [1950]  («i>.  (AFOSR-3835)  (AF  49(838)970) 

Unclassified 

Also  published  in  Duke  Math.  Jour. ,  v.  28:  421-429, 

SpTm 

For  abstract  see  item  no.  10.7 J.  Vol.  IV. 
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Johns  Hopkins  U.  (Dept,  of  Mathematics]  BaLlmorc,  Md. 

ON  DICHOTOMIES  FOR  SOLUTIONS  OF  N-TH  ORDER 
LINEAR  DIFFERENTIAL  EQUATIONS,  by  P.  Hartman. 

■  1962]  (4]p.  incl.  refs.  (AF06R-3836)  (AF  49(638)- 
970)  Unclassified 

Also  published  in  Math.  Ann. ,  v.  147:  378-421,  1962. 

Much  of  the  genets;  theory  (Part  I)  is  a  transcription  of 
some  of  the  results  Cl  Massera  and  Schaffer  from  a 
first  order  differential  operator  to  a  more  general  oper¬ 
ator.  The  results  of  Parts  n  (higher  order  differential 
equations)  and  m  (second  order  differential  equations) 
are  deduced  from  Part  L  An  appendix  deals  with  a  real 
scalr.r,  second  order  linear  equation.  It  is  shown  that 
the  methods  used  in  Part  m  give  oscillation  and  non- 
oscillation  theorems  an?  a  new  criterion  for  Weyl's 
limit-point  case. 
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Johns  Hopkins  U.  (Dept,  of  Mathematics]  Baltimore,  Md. 

ON  UNBOUNDED  TOEPLITZ  MATRICES,  by  F. 

Hartman.  (1962)  [20fc>.  loci.  refs.  (AFOSR-J1525) 

(AF  AF06R-82-45)  AD  427525  Unclassified 

Also  published  in  Amer.  Jour.  Math. ,  v.  85:  59-78, 
JamISW. - 

Let  g(«)  be  a  real-valued  function  in  L2  (0,  2* )  with 

Fourier  series  t  „  g_  e1*0,  and  let  T(g)  «  (g  ), 

-  a-m 

n,  m  =  0, 1, . . . ,  be  the  associated,  formally  Hermit ian 
Toeplitz  matrix.  T(g)  is  regarded  as  a  transformation 
2+  2 
in  L  ,  the  space  of  functions  in  L  whose  negative 

Fourier  coefficients  vanish.  Finding  necessary  and 
sufficleif  conditions  on  g  that  T(g)  be  self-adjoint  la 
equivalent  to  the  solution  of  a  closure  problem.  If  f  is 

in  L2  let  M(f)  be  the  closed  span  of  f  e*0*5,  n  *  0, 1, , 
and  let  N(t)  be  the  closure  of  the  projection  of  M(f)  onto 

L2+.  Then  T(g)  Is  seif-adjoint  If  and  only  If  N(g  ±  l)  ■= 

L2+.  Sufficient  conditions  on  f  for  N(f)  1  L2+  lead  to 
conditions  on  g  that  T(g)  be  self-adjoint.  For  example, 
T(g)  is  self -adjoint  if  there  is  a  determination  6(e)  = 
arc  tan  l/g(<p)  having  a  conjugate  function  f(c)  such  that 
exp  (|»(v)l  •  ( S  *  !g(o)!)  is  in  l}.  (Math.  Rev.  abstract) 


Johns  Hopkins  U.  (Dept,  of  Mathematics]  Baltimore,  Md. 

ON  THE  LOCAL  LINEARIZATION  OF  DIFFERENTIAL 
EQUATIONS,  by  P.  Hartman.  (1962]  [8>.  (AFOSR- 
J1527)  (AF  AF06R-62-45)  AD  426515  Unclassified 

Also  published  in  Proc.  Amer.  8oc. .  v.  14:  568-573, 
Aug.  TSET 

Consider  the  autonomous  system  of  real  differential 
equations  (1)  a*  »  Ex  ♦  F(x),  where  x  is  an  n-vector,  E 
a  constant  matrix  and  the  perturbation  F(<)  «  0(1*1)  aa 
x  -  0.  The  following  result  is  proved  In  the  paper,  it 
F(x)  in  (1)  is  of  class  C1  tea-  small  |x|  (or  uniformly 
Lipsehitx  continuous  with  a  Lipcchitx  constant  for  |x( 

4  <  which  tends  to  zero  as  *  -  0)  and  each  eigenvalue  of 
E  has  real  part  different  from  zero,  then  there  exists  a 
topological  map  R;u  -  u(x)  of  a  neighborhood  of  x  •  0 
onto  a  neighborhood  of  u  *  0  such  that  solutions  of  (1)  are 
mapped  onto  solutions  cf  the  linear  system  u'  *  Eu.  The 
analogue  of  (his  result  was  proved  previously  by  the 
author  under  the  assumption  that  F  Is  of  class  C2. 

(Math.  Rev.  abstract) 
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CHI  UNIQUENESS  AND  DIFFERENTIABILITY  OF  SOLU¬ 
TIONS  OF  ORDINARY  DIFFERENTIAL  EQUATIONS,  by 
P.  Hartman.  (1962]  [14>>.  Incl.  refs.  (AF06R-J1528) 
(AF  AFOSR-62-45)  AD  427614  Unclasaifled 

Also  published  In  Nonlinear  Problems;  Proc.  of  a  Sym¬ 
posium,  Wisconsin  U. ,  Madison  (Apr.  30-May  2,  1962), 
ed.  by  R.  E.  Laager,  Madison,  Wisconsin  U.  Press, 
1963,  p.  219-232. 

The  object  of  this  note  is  to  obtain  generalizations  of  the 
uniqueness  theorems  given  is  a  previous  paper  (see  item 
no.  JHU.  09:006,  Vol.  E)  and  to  give  a  new,  simple 
proof  of  the  main  results  presented  in  the  earlier  report. 
The  proofs  will  depend  on  approximating  f  suitably  and 
using  a  priori  estimates.  The  proof  is  based  in  part  on 
Inequalities  related  to  those  of  D.  C.  Lewis,  particular 
cases  cf  which  have  recently  been  used  to  obtain  results 
on  stability  in  the  large. 
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ASYMPTOTIC  BEHAVIOR  OF  SOLUTIONS  OF  ORDI¬ 
NARY  DIFFERENTIAL  EQUATIONS,  by  C.  V.  Coffman. 
[1962]  [30 ]p.  incl.  refs.  (AF06R-84-1588)  (AF  AFOSR- 
62-45)  AD  446449  Unclasaifled 

Also  published  in  Trans.  Amer.  Math.  Soc. ,  v.  110: 


This  paper  is  concerned  with  the  asymptotic  behavior  of 
solutions  of  ordinary  difference  equations  with  almost 
constant  coefficients,  1.  e. equations  having  the  form 
y(n  ♦  1)  »  Jv(n)  +  f(n,  y(n)),  where  y  is  a  d-vsetor,  3  is 
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*  constant  dtd  matrix  and  f(n,  jr)  la  a  vector-mued 
{unction  wfaicli  ia  continuous  in  jr  for  fixed  n  and  become* 
■mall  in  aome  sente  aa  <n,  jr)  -  (-,0). 
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OK  THE  ASYMPTOTIC  INTEGRATION  OF  ORDINARY 
DIFFERENTIAL  EQUATIONS,  by  P.  Hartman  and  N. 
Onachlc.  [1961]  [15j>.  (AF04R-64  1608)  (AF  AF06R- 
€5-45)  AD  446894  Unclassified 

Alao  published  ia  Pacific  Jour.  Math. ,  v.  13:  1193- 

nw.Mw: — 

Varloua  methoua  have  been  employed  for  the  asymptotic 
intsgratioa  of  ordinary  deferential  equations,  e.  g. , 
aacceeetve  approximation*,  topological  arguments  in- 
votrlng  Waiewski's  or  atmilar  principle*,  and  fixed 
points  theorems.  Hie  abject  at  this  note  is  to  Illustrate 
the  application  for  thin  purpose  of  a  simple  and  general 
theorem  which  ia  based,  on  the  one  hand,  on  Maaaera 
and  Scttffer's  use  of  the  open  mapping  theorem,  and, 
on  the  other  hand,  on  Tychonoff'a  fixed  point  theorem. 
Tide  genera*  theorem  is  essentially  a  corrected  version 
of  Corduneanu. 
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A  SWIRLING  ROUND  TURBULENT  JET.  I.  MEAN- 
FLOW  MEASUREMENTS,  by  W.  G.  Rose.  [1982]  (ll]p. 
lncl.  illus.  dlagrs.  refs.  (AF06R-1516)  (AF  49(636)- 
248)  AD  408817  Unclassified 

Presented  at  Winter  annul  meeting  of  the  Amer.  Soc. 
Mech.  Engineers,  New  York,  Nov.  25-30,  1982. 

Aleo published  in  Jdar.  Appl.  Mech.,  x.  29:  815-625, 

Kcnwi: - 

A  swirling  jet  of  air  is  ger  crated  for  this  work  by  flow 
lsauisj  from  a  rotating  pipe  into  a  reservoir  of  motion¬ 
less  air.  At  the  pipe  discharge,  the  flow  is  roughly  a 
fully  developed,  turbulent  pipe  flow  In  solid-body  rota¬ 
tion.  Owing  to  the  very  rapid  decay  of  the  swirl,  meas¬ 
urements  are  confined  to  a  region  extending  from  the 
pipe  discharge  out  to  a  distance  of  15  pipe  diameters. 
Mean-velocity  magnitude*  and  mean  directions  are  the 
primary  results;  in  addition,  one  turbulence  intensity 
component  is  included.  All  velocities  and  intensities 
were  measured  wi*b  a  constant-temperature  hot-wire 
anemometer  having  a  linearized  response,  and  aU 
ts.un  values  were  determined  by  electronic  integration 
Contrasted  with  the  non  swirling  jet,  the  jet  with  swirl 
spreads  at  a  larger  angle,  entrains  reservoir  fluid  mare 
rapidly,  and  consequently  displays  a  more  rapid  reduc¬ 
tion  of  mean-velocity  and  growth  of  turbulence  intensity. 
In  its  gross  features,  at  large  distances  from  the  ori¬ 
fice,  the  mmsured  swirling  jet  agree*  with  the  predic¬ 
tions  d  "wash-swirl"  analyses.  (Contractor's  abstract) 
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MEASUREMENTS  IN  A  TWO-DIMENSIONAL  TURBU¬ 
LENT  JET,  by  G.  Heskestad.  Apr.  1982  [19}>.  lncl. 
dlagrs.  (AFOSR-2456)  (AF  46(638)248)  AD  281083 

Unclassified 

Preliminary  results  of  measurements  on  a  2-dlmen- 
sioaal  turbulent  jet  arc*  reported.  The  measurements 
were  made  with  a  constant  temperature  hot-wire  set  In 
a  region  far  enough  downstream  to  be  approximately 
self-preserving.  The  results  include  the  lateral  distri¬ 
bution  of  mean  stream  wise  velocity,  together  with  rmi 
components  fluctuating  velocities  -**1  Reynolds  shear 
perpendicular,  to  them.  The  ream  .re  preliminary  to 
the  extent  of  needing  corrections  lot  non-linear  effects 
of  the  hot-wire.  (Contractor's  abstract) 
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GENERATION  OF  A  "STRONGLY"  SWIRLING  JET  AND 
PRELIMINARY  EXPERIMENTS  ON  THE  EFFECT  ON 
ITS  DEVELOPMENT  OF  INITIAL  SWIRL  DISTRIBU¬ 
TION,  by  W.  G.  Rose.  June  1962  [27  )p.  incl.  Ulus, 
dlagrs.  table.  (AF06R-2552)  (AF  49(638)248)  .AD  292300 

Unclassified 

A  description  is  given  of  a  device  designed  to  generate  a 
strongly  swirling  turbulent  Jet  with  aa  initial  swirl  dis¬ 
tribution  which  is  roughly  a  vortex  with  a  core  in  solid 
body  rotation.  Experimental  results  are  reported  of 
measurements  taken  at  the  discharge  of  the  unit  (the  jet 
origin)  and  along  the  axis  of  the  jet  issuing  from  it. 

All  measurements  were  taken  an  the  jet  axis  and  include 
mean-velocities,  axial  turbulence  intensity  components, 
and  mean  static-pressure  distributions.  Bas'd  on  the 
results,  the  device,  or  swirl  generator,  pe  -ms  suc¬ 
cessfully.  Although  no  radial  distributions  were  meas¬ 
ured,  the  classification  strong  swirl  Is  justified  in  n»rt 
by  the  magnitude  of  static-pressure  differences  gener¬ 
ated  between  ambient  conditions  and  those  on  the  jet 
axle  at  its  origin,  and  in  part  by  the  low  values  of  Rossby 
number  that  are  established.  The  experiments  or,  the 
effect  of  Initial  swirl  distribution  demonstrate  the  need 
for  a  more  extensive  and  systematic  investigation  to 
separate  swirl  effects  from  Reynolds  number  effects.  It 
should  be  possible  to  ertabllsh  the  range  of  Reynolds 
numbers  and  swirl  strengths  required  with  the  swirl 
generator  as  It  is  presently  constructed.  (Contractor’s 
abstract) 
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CORRECTIONS  TO  AVERAGE  MEASUREMENTS  IN  UN¬ 
STEADY  FLOW,  by  W.  G.  Rose.  [1962]  [5>.  lncl. 
dlagrs.  [AF  43-^38)2481  Unclassified 

Published  in  Symposium  on  Measurement  in  Unsteady 
Flow,  Worch ester,  Mass.  (May  21-23,  1962)  New  York, 
Amer.  Soc.  at  Mech.  Ergineers,  1962,  p.  85-89. 
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Results  o {  2  derivations  are  presented:  (1)  the  linearised 
response  ol  a  constant-temperature  hot-wire  anemome¬ 
ter,  and  (2)  the  relationship  between  mean-flow  direc¬ 
tion  and  mean  direction  of  (low.  The  response  equation 
includes  the  effects  of  variations  in  fluid  temperature 
and  flow  direction.  Corrected  equations  for  outputs  la 
terms  of  mean  velocity,  turbulence  intensity,  and  shear 
stress  are  also  presented.  The  relationship  obtained 
for  the  2  directions  gives  their  difference  proportional 
to  a  velocity  correlation,  and  is  correct  to  within  the 
second  order  in  the  velocity  fluctuations.  (Contractor's 
abstract) 
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EXPERIMENTAL  STUDY  OF  DYNAMIC  PLASTICITY 
AT  ELEVATED  TEMPERATURES,  by  J  F  Bell. 

(1961]  (7J>.  incl.  lllus.  diagrs.  refs.  [AF  49(638)423] 

Unclassified 

Presented  at  Spring  meeting  of  the  Soc.  for  Experimen¬ 
tal  Stress  Analysis,  Philadelphia,  Pa.,  May  10-12, 
1961. 

Published  in  Exper.  Mech. ,  v.  2:  181-186,  June  1962. 

It  is  shown  that  the  diffraction-gratiig  technique  and 
the  optical-displacement  used  for  the  study  of  plastic 
wave  propagation  at  room  temperature,  may  both  be 
extended  to  within  100°  F  of  the  melting  point  at  alumi¬ 
num.  In  addition  to  the  measurement  of  stress  History 
at  the  impact  face  obtained  by  the  extension  of  the  load- 
bar  technique  to  elevated  temperatures,  strain-time, 
surface  angle-time,  time  of  contact,  coefficient  of 
restitution,  and  displacement-time  behavior  at  the  free 
end  of  the  struck  specimen  may  aU  fcs  determined  at 
elevated  temperatures.  Typical  strain-time  behavior 
is  shown  at  800°,  1000°.  and  1100"  F,  far  2  types  of 
impact  situations.  (Contractor's  abstract) 
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APPLICABILITY  OF  THE  TAYLOR  THEORY  OF  THE 
POLYCRYSTALLINE  AGGREGATE  TO  FINITE  AM¬ 
PLITUDE  WAVE  PROPAGATION  IN  ANNEALED  COP¬ 
PER,  by  J.  F.  Bell  and  W.  M.  Werner.  [1962]  [lOjp. 
mcl.  diagrs.  table,  refs.  [AF  49(638)423] 

Unclassified 

Published  in  Jour.  Appl.  Phys. ,  v.  33:  2416-2425, 

a Sgrnaar 

This  paper  provides  additional  experimental  evidence 
for  the  Taylor  theory  of  dislocations  and  the  Taylor 
theory  of  the  polycrystalline  aggregate-  Tot  annealed 
copper  the  governing  stress-strain  curve  'or  plastic 
wave  propagation  is  a  parabola,  as  predicted  by  the 
Taylor  theory  of  dislocations.  Using  the  Taylor  theory 
of  the  poIycrystaUiue  aggregate,  the  parabolic  stress- 
strain  law  for  annealed  copper  Is  determinable  from 
compression  stress-strain  curves  for  single  crystals. 
These  experimental  data  in  annealed  copper  are  obtained 


from  the  free- flight  constant-velocity  Impact  of  identical 
specimens  using  the  diffraction-grating  technique  for  the 
measurement  of  strain  and  surface  angle.  From  the  re¬ 
sults  given  in  this  paper,  together  with  those  obtained 
earlier  by  BeU  for  annealed  aluminum  and  the  recent 
results  of  Sperrazza  for  pure  lend,  it  may  be  concluded 
that  strain  rate  doee  not  play  a  significant  role  in  the  dy¬ 
namic  plasticity  of  these  annealed  Lee-  centered-cxfcic 
metals.  As  in  annealed  aluminum  and  pure  lead,  plastie 
strain  propagation  velocli'ea,  maximum  strain  ampli¬ 
tude,  surface  angle  behavior,  time  of  contact,  and  the 
coefficient  of  restitution  toe  annealed  polycrystalline 
copper  are  found  to  be  given  by  the  strain-rate  indepen¬ 
dent  theory  of  plastic  wave  propagation.  (Contractor's 
abstract) 
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CONCEPT  OF  FIF.LD  MODES  AND  THE  BEHAVIOR  OF 
THE  MAGNETOHYDRODYNAMIC  FIELD,  by  F.  H. 
Ciauser.  [1962]  (23 ]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-J754)  (AF  42(638)496)  AD  414028;  AD  409962 

Unclassified 

Also  published  in  Phye.  Fluids,  v.  6:  231-2S3,  Feb.  1M3. 

A  method  for  studying  the  behavior  of  fields  by  splitting 
their  behavior  Into  independent  field  modes  is  presented. 
The  method  is  used  to  explore  the  characteristics  of 
steady,  2-dlm ensiooal,  linearized  magnetahydrodynamic 
fields  wiBTYin'te  viscosity  and  resistivity  and  arbitrary 
orientation  of  the  magnetic  vector  relative  to  the  velocity 
vector.  It  is  shown  that  in  genera!  boundary  layers  and 
wakes  cease  to  exist  in  msgnetcfaydrodynamics.  Their 
place  Is  taken  by  diffusing  waves  which,  in  reality,  are 
the  fields  of  a  set  of  viscous- res' stive  sources,  vertices, 
poles  and  currents  whose  field  lines  are  strongly  ori¬ 
ented  along  Hie  characteristic  wave  directions.  When  the 
viscosity  and  resistivity  are  equal,  these  waves  diffuse 
in  a  simple  and  Independent  way,  but  when  these  quanti¬ 
ties  are  not  equal,  the  diffusing  waves  generate  a  new 
kind  of  wake  which  Is  located,  veU-like,  is  the  fan- 
shaped  region  between  the  1  wave  directions.  These 
wakes  are  led  from  the  differential  diffusion  of  the  pri¬ 
mary  waves.  In  the  special  case  for  which  the  resistivi¬ 
ty  is  much  greater  Uon  the  viscosity,  a  new  type  of 
pseudo  boundary  layer  is  shown  to  exist  in  the  velocity 
field.  When  the  viscosity  is  much  greater  than  die  re¬ 
sistivity,  this  pseudo  boundary  layer  occurs  in  the 
magnetic  field.  (Contractor's  abstract) 
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LIQUID  FLOW  IN  TUBES.  VHL  INFLUENCE  OF 
ROUGHNESS  UPON  THE  TRANSITION  PROCESS,  by 
E.  R.  Lindgren.  [1962]  [15p.  incl.  diagrs.  refs. 
(AF06R-J766)  (AF  49(638)496)  AD  413373 

Unclassified 

Also  published  In  ArUv  Fysik.  v.  24:  269-283,  1963. 
Recently,  report  was  ns  ide  on  experiment*  indicating 
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that  aatform,  close  packed  wall  roughness  element*  of 
the  wad  type  do  not  iwm  to  influence  the  mechanism  of 
breahdown  ("spike"  formation)  la  etwdy  pipe  flow.  The 
preeeat  study  cm  the  other  head  indicates  a  stream  Influ¬ 
ence  by  the  wme  wall  roughnesa  upon  (he  transition 
process  that  follows,  ooce  breakdown  has  taken  place. 
The  r  ala  tire  propagation  velocity  cf  the  rear  of  the  tur¬ 
bo!  oat  sluts  or  streaks,  appears  to  decrease  mooo- 
toalcally  with  increasing  rosy  haws,  even  when  the 
roughness  gratae  are  aa  order  of  magnitude  smaller 
than  the  estimated  thickness  of  the  rise  cm*  sublayer  la 
the  turbulent  slugs  or  screaks.  The  relative  front  ve¬ 
locity,  c f  the  same  slugs  or  streaks  also  appears  to  be 
sensitive  to  variations  cf  wall  roughness  withia  the  same 
flow  region*,  though  in  a  aon-moQotonic  manner .  This 
is  in  agreement  with  a  previous  report  an  change  due  to 
variations  of  microscopic  sail  roughness  in  cylindrical 
pipes.  (Contractor's  abstract) 
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UQUID  FLOW  IN  TUBES.  VH.  MOMENTUM  PER¬ 
TURBATION  AND  BREAKDOWN  OF  STEADY  FLOW 
IN  RELATION  TO  WALL  ROUGHNESS,  by  E.  R. 
Uadgrea.  (190]  [7J>.  incl.  diagr.  (AFOSR-64-0859) 
(AF  49(638)496}  AD  438397  Unclassified 

Also  ptst  11  shed  in  ArUv  Fysik,  v.  33:  403-409,  1963. 

Experiments  show  that  breakdown  of  laminar  pipe  flow 
is  not  uniquely  correlated  to  the  amount  of  disturbance 
momentum  imposed  on  the  flow  within  the  refinement 
of  the  present  experimental  technique,  no.-  does  the 
breakdown  in  any  way  seem  to  be  dependent  on  the  aur- 
f»ce  properties  of  the  tube  walls  in  the  case  of  closely 
packed,  evenly  distrfcuied  roughness  elements  evee 
when  they  are  raCter  large.  The  breakdown  of  the  flow 
is  related  apparently  to  some  kind  of  disturbance  mag¬ 
nitude,  though  Its  appropriate  measure  Is  not  dear. 

The  breakdown  is  found  to  occur  as  a  violent  spike  for¬ 
mation  far  away  from  the  wall e.  In  agreement  with 
findings  on  boundary  layer  breakdown.  The  spikes  may 
or  may  not  cause  the  development  of  turbulent  slugs, 
which  la  turn  may  or  may  not  be  self- maintaining  in 
the  lower  transitlm  Reynolds  number  region.  (Con¬ 
tractor's  abstract) 
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DESUP  IN  ALUMINUM  SINGLE  CRYSTAL  SPECIMENS, 
by  R.  B.  Pond  and  E.  Harrison.  Final  rept.  Jan.  1962 
(40fe.  incl.  dixgrs.  tables.  (AP06R-2304)  (AF  49- 
(638)509)  AD  37410?  Unclassified 

By  the  technique  of  interferometric  clmemlcrography, 
rteellp  in  Ai  single  crystals  was  observed  sa  a  result 
of  reversing  the  stress.  As  explanation  of  the  phe¬ 
nomenon  is  presented.  The  technique  is  also  used  to 
evaluate  the  effects  of  temperature  over  the  range 
-*S0*  to  -225"  F,  on  the  velocity  of  slip.  Unslip  of  s 
head  during  continuing  deformation  was  observed.  The 
deellp  phenomenon  is  not  dependent  on  time,  extent  of 


strain,  or  orientation,  but  may  be  dependent  on  lattice 
bending.  The  velocity  of  slip  oetween  -150°  and  225°  la 
relatively  unaffected  by  the  mechanical  property  changes, 
but  is  primarily  dependent  on  the  frequency  of  co-active 
slip  bands.  Unallp  is  explained  by  lattice  bending  of  the 
elastic  type. 
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THE  DYNAMIC  OVERSTRESS  AND  THE  HYDRODY¬ 
NAMIC  TRANSITION  VELOCITY  IN  THE  SYMMETRICAL 
FREE  FLIGHT  PLASTIC  IMPACT  OF  ANNEALED 
ALUMINUM,  by  J.  F.  Bell  and  J.  H.  Suckling.  [1962] 
Pfc  lacl.  diagr s.  refs.  (AFCSR-52S9)  (AF  49(638)- 
106?)  Unclassified 

Also  published  in  Proc.  Fourth  U.  S.  Nat’I.  Cong.  Appl. 
Mech' ,  California  U. ,  Berkeley  (June  18-21,  1962), 

New  York,  Amer.  Soc.  Mech.  Engineers,  v.  2:  877- 
883,  1962. 

The  dynamic  overstress  and  the  initial  peak  stress  are 
determined  in  dead  annealed  alumlnu  for  a  symmetri¬ 
ca),  free  flight  impact  without  the  int-jduction  cf  hard 
elastic  load  bars,  uiezo  crystals,  eic.  By  determining 
the  time  cf  contact  for  specimens  cd  varying  length,  the 
stress-time  history  at  the  impact  face  is  found  to  be  con¬ 
sistent  with  the  theoretical  and  experimental  correla¬ 
tions  of  J.  F.  Bell.  The  transition  velocity  between  plastic 
and  hydrodynamic  regimes,  suggested  49  years  ago  by 
B.  Hopklnec:  and  more  recently  by  H.  G.  Hopkins  end 
H.  Koisky,  is  experimentally  identified.  The  initial 
peak  stress  and  the  dynamic  overstress  decrease  in 
time  to  the  maximum  of  the  parabolic  stress-strain  law 
in  a  manner  consistent  with  the  stir  In  rate  independent 
interpretation. 
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SINGLE,  TEMPERATURE-DEPENDENT  STRESS- 
STRAIN  LAW  FOR  THE  DYNAMIC  PLASTIC  DEFORMA¬ 
TION  OF  ANNEALED  FACE-CENTERED  CUBIC  MET¬ 
ALS,  by  J.  F.  Bell.  [1962]  [8)p.  incl.  diagrs.  refs. 
(AFO6R-64-1031)  (AF  49(638)1067)  AD  440985 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  34:  134-141, 

Jam  1983: - 

Large  amplitude  wa  e  propagation  in  annealed  aluminum 
is  studied  experimentally  to  within  70°C  of  the  melting 
point  of  the  metal.  The  strain-rate-independent,  finite 
amplitude  wave  theory  is  found  to  apply  at  all  tempera¬ 
tures.  The  governing  stress-strain  law  in  each  instance 
is  parabolic.  The  coefficient  of  the  parabolic  stress- 
strain  law  vr  ‘ex  linearly  with  the  absolute  temperature. 
The  aortal  m,  face-centered  cubic  metals  of  aluminum, 
copper,  lead,  gold,  and  silver  are  all  found  to  have  the 
same  parabolic  stress-strain  L»w  ai  absolute  zero.  Thus, 
from  experiments  using  the  author's  diflraction  grating 
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technique,  a  single  stress-strain  la*  is  found  which  is 
applicable  at  any  temperature  to  any  of  these  annealed 
metals  whose  melting  point  is  specified.  (Contractor’s 
abstract) 
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COUPLED  THERMOPLASTICITY,  by  O.  W.  Dillon,  Jr. 
[1962]  [13  Jp.  incl.  diagrs.  (AFO6R-4480)  (AF  AFOSR- 
62-204)  Unclassified 

Also  published  in  Jour.  Mech.  *r>a  Phys.  Solids,  v.  11: 
n-S3,jan~#eb.  1983. 

Experimental  stress,  strain  and  temperature  histories 
are  reported  for  annealed  aluminum  tubes  undergoing 
torsional  oscillations.  These  data  show  that  heat  is 
generated  when  aluminum  responds  as  a  non-linear  ma¬ 
terial.  It  is  necessary,  therefore  to  consider  the  coupl¬ 
ing  between  the  thermal  and  mechanical  fields.  A  deriva¬ 
tion  of  the  coaplad  heat-conduction  equation,  with  the 
rate  of  doing  plastic  work  as  a  source  term,  is  also  pre¬ 
sented.  This  equation  is  a  generalization  of  the  experi¬ 
mental  results.  It  has  an  advantage  over  Isothermal 
plasticity,  in  that  conservation  of  energy  is  considered. 
(Contractor's  abstract) 
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TEMPERATURE  GENERATED  IN  ALUMINUM  RODS 
UNDERGOING  TORSIONAL  OSCILLATIONS,  by  O  W, 
Dillon,  Jr.  [1982]  [8j>.  incl.  Ulus,  diagrs.  (AF08R- 
J54)  [AF  AF06R-62-204]  AD  400391  Unclassified 

Also  published  in  Jour.  Appi.  Phys. ,  v.  33:  3100-3105, 

ocTissir - 

Experimental  data  an  the  heat  generated  during  tor¬ 
sional  oscUlations  of  annealed  aluminum  rods  are  pre¬ 
sented.  These  results  demonstrate  the  necessity  of  in¬ 
cluding  coupling  between  the  temperature  field  and  the 
deviatoric  components  eg  strain  when  the  material  is  de¬ 
formed  beyond  the  linear  elastic  region.  The  experi¬ 
ments  are  of  sufficient  duration  that  an  approximate  bal¬ 
ance  of  the  heat  generation  and  the  losses  by  conduction 
is  flnaUy  reached.  Temperatures  in  excess  of  500”  F 
are  observed.  S  is  also  found  that  heat  is  generated 
during  the  leading  parts  of  the  cycle  but  that  none  is 
created  when  the  oaterial  is  unloading.  (Contractor's 
abstract) 
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COUPLED  THERMOPLASTICITY,  by  O.  W.  Dillon,  Jr. 
{1962]  [13]p.  Incl.  diagrs.  (AF06R-J1220)  (AF  AF06R- 
62-204)  Unclassified 


Also  published  In  Jour.  Mech.  and  Phys.  Solids,  v.  11: 
1983. 

For  abstract  see  item  no.  1371,  Vol.  VI. 
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THE  GOITROGENIC  ACTIVITY  OF  PEROXIDASE,  by 
J.  P.  Isaacs,  J.  C.  Lamb  and  others.  [1982]  [I  ]p. 
(AF06R-3443)  (AF  49(638)580)  AD  612455 

Unclassified 

Also  published  in  Bull.  Johns  Hopkins  Hosp. ,  v.  110: 

132,-1515: - 

Peroxidase  was  administered  to  rabbits  In  oral  dosages 
of  1-2  mg/kg  body  weight  per  day.  The  peroxidase  has 
been  fed  in  form  of  cabbage,  horseradish  root,  water 
extract  of  horse-radish  root,  and  lyophillzod  horse¬ 
radish  peroxidase.  Bach  of  these  has  caused  (a)  follicu¬ 
lar  epithelial  hyperplasia  In  the  thyroid  and  (b)  graded 
Increases  in  thyroid  weight  with  graded  increases  in 
dosage  of  peroxidase.  If  has  been  possible  to  measure 
spectrophotometrlcaUy  a  several  fold  Increase  in  perox¬ 
idase  activity  in  the  thyroid  glands  of  animate  fad  the 
above  materials.  Peraxltkse  levels  in  the  blood  of 
these  animals  is  also  increased.  By  way  of  control  ob¬ 
servations,  1-5  viaylthlaaaxoUdone,  n-propyltldouracU, 
etc.  inhibit  peroxidase  activity  in  vivo  and  in  vitro.  The 
lyophilized  peraxlihse  when  bested  to  cause  denaturatioa 
does  not  exert  a  goitrogenic  effect.  1-5  vtnjUhiaxa- 
zolidone  Is  poorly  soluble  in  water,  yet  the  water  ex¬ 
tract  at  horse- radish  containing  peroxidase  in  dosages  cf 
2  mg/kg  day  U  very  goitrogenic,  producing  a  50%  in¬ 
crease  in  thyroid  weight  in  14  days.  Intravenous  peroxi¬ 
dase  in  1/lOOth  the  oral  dosages  (0. 02  mg/kg/day)  causes 
goiters  and  increases  thyroid  peroxidase  activity.  Far 
the  present,  the  observation  is  advanced  that  oral  ex¬ 
ogenous  peroxidase  Is  goitrogenic.  Additional  studies 
are  being  pursued  with  the  object  at  Unking  more  defi¬ 
nitely  the  IntrmthyroUhl  mechanism  of  gottrogeneeie  with 
the  thyroid  peroxidase. 
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STRIATE  CORTEX  CONNECTIONS  IN  THE  MONKEY 
(Abstract),  by  R.  E.  Myera.  [1962]  [l]p.  (AFOSR-66- 
1116)  (AF  AF06R-61-38)  AD  640671  Unclassified 

Presented  at  Forty- sixth  annual  meeting  of  the  Federa¬ 
tion  of  American  Societies  for  Experimental  Biology, 
Atlantic  City,  N.  J.,  Apr.  14-18,  1962. 

Also  published  in  Federation  Proc. ,  v.  21:  352,  Mar.  - 
Apr.  T5«2. - 

Patterns  of  degeneration  were  studied  in  monkeys  after 
removal  of  small  extents  at  the  striate  cortex.  The 
Nauta-Gygax  technique  demonstrated  degenerating  fibers 
streaming  from  the  lesion  areas  through  the  white  mat¬ 
ter  to  distribute  densely  in  cortsx  of  neighboring  sectors 
of  ares  19.  Either  no  fibers  or  extremely  few  ftvers 
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were  found  to  pass  into  Intervening  area  18.  Within  aree 
17  itself  degenerating  fiber*  were  found  only  in  immedi¬ 
ate  rotation  to  the  lesion*  usually  coursing  horizontally 
within  the  granule r  layer*  without  passing  through  the 
white  matter.  No  degenerating  fibers  entered  the  cor¬ 
pus  callosum  nor  did  any  distribute  is  the  opposite  hemi¬ 
sphere.  Other  contingents  of  fibers  passed  tovard  the 
brainstem  to  end  in  circumscribed  areas  of  the  lateral 
geniculate  nucleus,  the  supragenlculate  nucleus  and 
the  inferior  and  lateral  subdivisions  of  the  pulvlnar. 
Other  fibers  coursed  through  the  thalamus  to  end  in 
restricted  areas  of  the  superior  colliculus.  A  very  few 
fibers  passed  into  the  zona  incarta. 
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COMMB8URAL  CONNECTIONS  IN  THE  NEOCORTEX 
OF  MONKEY  (Abstract),  by  F.  F.  Ebner  and  R.  £. 
Myers.  [1*62]  [lfc.  (AFOSR-66-U17)  (AF  AF06R- 
81-38)  AD  641147  Unclassified 

Also  published  in  Proc.  Interest'!.  Union  of  Physiol  ogi- 
<33  Sciences:  Twenty- second  Inter nat'l.  Cong.,  Leyden 
(Netherlands)  (Sept.  10-17,  1962),  Amsterdam,  Excerpts 
Medics  Foundation,  v.  2:  Abstract  no.  1096,  1962. 

Patterns  of  fiber  degeneration  were  studied  after  tran¬ 
section  of  corpus  calloeum,  anterior  comm  Insure  and 
psalter  turn  in  the  monkey.  Using  the  Naato-Gygax  tech¬ 
nique  each  lobe  of  the  cerebrum  was  found  to  receive 
commissural  fibers.  The  frontal  lobe  was  distinguished 
by  diffuse,  relatively  dense  degeneration  throughout  the 
cortical  areas.  Small  degeneration- free  foci  were  found 
only  on  the  medial  and  orbital  surfaces,  and  buried  in 
the  central  fissure.  The  parietal  lobe  exhibited  richer 
contrasts  with  especially  dense  degeneration  throughout 
inferior  parietal  gyrus  (arcs  7)  while  degeneration-free 
coon  characterised  the  hand  and  foot  subdivisions  of 
postcentral  gyrus  and  dorsal  and  medial  surfaces  of 
suparlor  parietal  gyrus.  The  temporal  lobe  was  re¬ 
markable  for  the  general  paucity  of  degeneration.  Only 
in  cortex  bordering  the  depths  of  superior  temporal 
sulcus  and  In  the  cor  ter  at  more  superior  readies  of 
superior  and  inferior  temporal  gyri  were  more  dense 
foci  found.  The  occipital  lobe  was  largely  free  of  de¬ 
generation  except  for  those  regions  approximately  coex¬ 
tensive  with  cortical  area  18.  The  insular  cortex  ex¬ 
hibited  degenerating  fibers  In  profusion  in  its  posterior 
superior  quadrant,  In  moderate  numbers  in  its  anterior 
superior  quadrant,  and  in  small  numbers  in  Its  inferior 
quadrants.  The  cingulate  gyrus  received  degenerating 
fibers  mainly  in  its  dorsal  half.  Anterior  commissure 
fiber*  could  be  clearly  traced  into  the  region  of  Inferior 
temporal  convolution. 
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CONNECTIONS  OF  OCCIPITAL  LOBE  IN  THE  MONKEY 
(Abstract),  by  P.  Black  and  R.  E.  Myers.  [1962]  [lfc>. 
(AF08R-66-1118)  (AF  AF06R-61-38)  AD  639511 

Unclassified 


Also  published  in  Anat.  Rsc. ,  v.  142:  216-217,  1962. 

The  cortical  and  subcortical  patterns  of  connection  were 
studied  after  total  extirpation  of  the  left  occipital  lobe  in 
a  Macaca  mulatto.  The  removal  was  limited  to  areas 
17,  18,  and  19.  in  the  lpeilateral  hemisphere,  the 
Nauto-Gygax  technique  revealed  degeneration  In  cortex 
of  (a)  the  inferior  temporal  gyrus  extending  Into  the 
deptas  of  superior  temporal  sulcus,  (b)  the  angular 
gyrus  extending  into  the  depths  of  the  posterior  portion  in 
the  infra  parietal  sulcus,  (c)  the  arcuate  gyrus,  (d) 
lightly  over  medial  surface  of  superior  parietal  gyrus 
bordering  the  lesion,  and  (e)  in  the  subculura  of  temporal 
lobe.  In  the  contralateral  hemisphere,  while  degenera¬ 
tion  was  less  pronounced,  the  pattern  resembled  that 
described  for  the  lpeilateral  hemisphere.  A  notable  ex¬ 
ception  occurred  in  the  Inferior  temporal  gyrus  where 
only  scattered  loci  of  degeneration  were  noted.  The  oc¬ 
cipital  lobe  contralateral  to  the  lesion  was  entirely  free 
of  degeneration  apart  from  that  zone  corresponding  tc 
area  18.  Study  of  subcortical  structures  revealed  de¬ 
generation  in  (a)  the  entire  toil  and  in  dorsolateral  por¬ 
tions  of  the  body  of  caudate,  (b)  the  entire  claustrum, 

(c)  small  posterior  superior  portion*  of  putomen,  (d) 
posterior  portions  of  reticular  nucleus  at  thalamus  and 
in  zona  inerta,  (e)  in  the  inferior  and  lateral  pulvlnar 
nuclei,  lateral  geniculate  nucleus,  lateral  posterior  nu¬ 
cleus,  and  dorsomedial  nucleus  of  thalamus,  (f)  In  su¬ 
perior  colliculus  and  pretectal  region,  and  (g)  In  rostro- 
lateral  portions  of  pontine  nucleus. 
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[NEW  PARTICLES  AND  THEIR  INTERACTION  WITH  NU¬ 
CLEONS]  Final  rept.  July  1,  1956  -  Dec.  31,  1962 
[13)p.  loci.  refs.  (AF06R-2661)  (AF  18(603)143) 

AD  277922  Unclassified 

This  report  is  a  summary  of  the  work  accomplished  in 
high  energy  physics  under  this  contract.  The  primary 
purpose  of  th«  proposed  program  was  the  study  of  the 
properties  at  the  new  particles  that  had  been  discovered 
in  cosmic  rays  and  at  high  energy  accelerators.  One  by¬ 
product  of  the  study  was  the  actual  discovery  of  one  of 
the  new  particles.  The  Initial  technique  used  was  that  of 
photographic  nuclear  emulsion,  but  as  the  nature  of  the 
field  changed,  the  newer  technique  of  the  bubble  chamber 
was  more  frequently  used. 
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AN  ANALYSIS  OF  THE  PRODUCTION  OF  n  AND  a 
MESONS  BY  THE  INTERACTIONS  OF  PIONS  WITH 
DEUTERIUM,  by  T.  Toohig,  R.  Kraemer  and  others. 
[1962]  [4k>.  lncl.  diagrs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)143], 
National  Science  Foundation,  and  Office  of  Naval  Re¬ 
search)  Unclassified 
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Published  In  Proc.  1962  lnternat'1.  Conf,  on  High -En¬ 
ergy  Physics  at  CERN,  Geneva  (Switzerland)  (July  4-11, 
1962),  Geneva,  CERN,  Scientific  Information  Service, 
1962,  p.  99-102. 

The  72-in.  bubble  chamber  filled  with  liquid  deuterium 
was  used  to  study  multi-pion  resonances  occurring  in 
v-D  interactions  at  a  beam  momentum  of  1230  mev/e. 
The  effective  mass  distribution  for  the  3-pion  system 
from  events  fitting  the  reaction  v*  +  d-  p  +  p+*'t  +  v"  + 

*  is  shown.  The  peak  of  the  n  meson  is  at  546  mev;  the 
peak  of  the  u:  meson,  769  mev.  The  impulse  model  of 
nuclear  reactions  was  used  to  analyze  the  events  as  v-N 
interactions.  The  number  of  tj's  and  u>'s  produced  as  a 
function  of  the  total  energy  in  the  t-N  center  of  mass  and 
the  production  angular  distribution  of  tj's  and  w's  are 
shewn.  The  absolute  cross  sections  for  the  production 
of  n's  and  u's  at  this  beam  momentum,  that  subsequently 
decay  by  charged  modes  were  determined  to  be  er  = 

0. 22  ±  0. 06  mb  and  o  =1.3*0. 4  mb.  * 

w 
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THE  DECAYS  OF  THE  t)  AND  THE  u-  MESONS,  by  M. 
Meer,  R.  Strand  and  others.  [1962]  [5fc.  incl.  diagrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  18(603)143]  National  Science  Founda¬ 
tion.  and  Office  of  Naval  Research)  Unclassified 

Published  in  Proc.  1962  mternat'l.  Conf.  onHigh-Ener- 
gy  Physics  at  CERN,  Geneva  (Switzerland)  (July  4-11, 
1962),  Geneva,  CERN,  Scientific  Information  Service, 
1962.  p.  103-107. 

The  decays  of  the  n  and  the  u  mesons  were  studied  in  the 
reactions  *+*d-p  +  p-*r>  +  *-+t®  and  »*  +  d-  p  +  p  + 
neutrals.  The  total  cross  section  for  production  of 
mesons  that  subsequently  decay  by  a  neutral  mode  was 
found  to  be  0.  C8  *  0.  2  mb.  The  neutral-to-charged 
decay  ratio  for  v  Is  3. 1  *  1. 2.  The  upper  limit  an  the 
corresponding  ratio  for  a-  is  7  *  6%,  and  for  o  6  *  40%. 
Possible  spin  and  parity  assignments  for  u>  and  v  are 
suggested. 
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INVESTIGATION  OF  THE  REACTION  K~  +  He4  -  Y,*‘  ♦ 

3  1 

He  (Abstract),  by  M.  Meer,  A.  Pevsner  and  others. 
[1962]  [l  J).  (In  cooperation  with  Northwestern  U. , 
Evanston,  Dl. ).  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  18(603)143],  National 
Science  Foundation,  and  Office  of  Naval  Research) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
49,  Jan.  25,  1962. 


The  at-rest  reaction  K~  +  He4  -  A0  ♦  ♦  He3(l)  Is  batng 

investigated  in  a  helium  bubble  chamber  eaposed  to  a 
•low  K~  beam  at  the  Bevatron.  Strong  evidence  baa  al¬ 
ready  been  found  In  reaction  (1)  for  the  production  of 
Yj*'  via  K*  +  He4  -  Yj*"  +  He3,  Yj*'  -  »-  ♦  A°,  and 

our  new  data  confirm  this  affect.  If  the  la  on  la  paeudo- 
scalar  and  the  absorption  occurs  in  an  a  state,  thap  the 
angular  distribution  of  the  decay  products  of  the  Y*  (in  Its 
rest  frame)  ie  Isotropic  far  a  Y  of  spin  1/2,  whereas  it 

la  1  -  3  cos3  9  for  spin  3/2.  The  above  argument  neglects 
final  state  Interactions.  The  original  data  suggested 
isotropy.  New  experimental  results  of  higher  statistical 
confidence  will  be  presented. 
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SYSTEMATIC®  OF  I  PRODUCTION  FROM  THE  INTER¬ 
ACTIONS  OF  PIONS  WITH  DEUTERIUM,  by  R.  Kraemsr, 
M.  Nusshaam  and  other  a.  [1962]  [4J>.  lncl.  diagrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  18(803)143]  and  National  Science  Foun¬ 
dation)  Unclassified 

Published  la  Proc.  1962  Iuternat'L  Conf.  on  Hlgfa-Eaer- 
gy  Physics  at  CERN,  Geneva  (Switzerland)  (July  4-11, 
1962),  Geneva,  CERN,  Sclertiflc  Information  Service, 
1962,  p.  273-276. 

The  Berkeley  bevatron  and  the  Alvarez  72  in.  bubble 
chamber  filled  with  deuterium  were  used  in  investigating 
charged  Z  hyperon  production  in  ^-deuterium  Interac¬ 
tions.  Invariant  mass  histograms  for  the  reactions  »*  * 
d  -  E+  ♦  K*  ♦  n  and  **+d-£*+K*  +  n  are  shown. 
Comparison  of  experimental  distributions  with  phase 
space  predictions  indicates  that  strong  final  state  interac¬ 
tions  are  small  if  present  at  all  in  these  processes. 

Total  crosa  sections  were  determined  as  follows:  tor 

t*  *  p  +  (ng)  -  E*  +  K*  +  (ng),  (0. 171  *  0. 031)  mb;  for 

*+  *  n  ♦  (pg)  -  Z*  *  K°  +  (pg).  (0. 177*  0. 033)  mb;  for 

**  +  p  -  (n8)  -  Z~  *  K*  (nB),  0. 200  *  0. 028  mb;  and  for 

»"  ♦  n  +  (p  )  Z“  +  K°  *  (p  ),  (0. 185  ±  0. 035)  mb,  where 

a  s 

ng  and  pg  represent  the  non- lntei:  cting  nucleon. 
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Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

TWO-PION  RESONANCES  BELOW  MASS  900  MEV,  by 
C.  Richardson,  R.  Kraemer  and  others.  [1962]  [3)?. 
incl.  diagrs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  18(603)143]  National  Sci¬ 
ence  Foundation,  and  Office  of  Naval  Research) 

Unclassified 

Published  In  Proc.  1962  latermt'l.  Conf.  on  High-Energy 
Physics  at  CERN,  Geneva  (Switzerland)  (July  4-11,  1962), 
Geneva,  CERN,  Scientific  Information  Service,  1962, 
p.  96-98. 


AIK  FORCE  SCIENTIFIC  RESEARCH 


The  rwttou  v*  ♦  d  ■*  p  ♦  p  ♦  v+  v*  (1)  ud  «"  ♦  d  -  p  + 
p  ♦  r  •>  (2)  wsrs  observed  lo  the  Uirnct  Rtdtotioa 

Ilk.  I*  to.  bubble  cheaper  exposed  to  1. 23  gev/e 
pto—  tract  toe  betatron.  Histograms  of  ths  invariant 
KM  of  toe  v+  *'  eyetem  in  reaction  (I)  trt  to  ova. 

Hi*  0  m —on  to  mm  to  the  vicinity  of  700  mev  aid 
higher.  Thwe  ars  departure*  from  phase- (pact  in  the 
(20' #80  but  and  880-600  mev  region*  of  the  order  of  2 
standard  deviations,  bat  the  statistics  are  Insufficient  to 
draw  firm  eoBri— tons.  A  3-eta  ndard -deviation  depar- 
tare  front  toe  smoothed  background  to  seen  at  about  420 
mev.  A  htotagxam  of  the  invariant  me—  of  the  r  f 
system  to  reaction  (2)  shows  a  3- Stanford -deviation 
hemp  near  600  mev. 
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Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Ud. 

THE  SPECTRA  OF  RARE  EARTH  IONS,  by  G.  H.  Dleke. 
Final  rspt.  Jan.  31,  1M2  fl6]p.  lncl.  dtogrs.  refs. 
(AFO6R-2305)  (AF  46(638)835)  AD  611157 

Unclassified 

The  primary  purpose  of  the  work  was  to  obtain  the 
energy  levels  and  ether  data  of  the  free  tri valent  rare 
earth  ion*  in  order  to  have  a  sound  basis  for  comparison 
with  the  levels  of  the  same  ions  to  solid  state  matter. 
The  procedure  of  attacking  the  problem  was  to  establish 
first  toe  proper  experimental  conditions  for  obtaining 
and  nspsmtlng  the  various  stages  of  Ionization.  A  new 
method  urns  developed  by  studying  the  time  decay  of 
the  individual  linns  in  the  afterglow  of  a  spark  with  time 

resolution  of  the  order  of  10'7  sec.  The  third  and  fourth 
spectra  of  the  fallowing  rare  earths  were  photographed 
extensively;  Pr,  Nd,  Gd,  Ho,  Er,  Yb.  Exploratory  re- 
salts  were  achieved  an  the  remaining  ones  (except  Pm). 
Wave  length  measurements,  often  20, 000  to  30, 000  linen 
per  element,  wore  made  on  most  of  the  6  elements. 

The  spectra  of  divalent  ions  of  Pr  and  Yb  were  also 
analysed. 
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Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  MdL 

INTENSITIES  OF  CRYSTAL  SPECTRA  OF  RARE-EARTH 
10H8,  by  G.  8.  Qfelt-  [1962]  [lOfe.  tod.  table,  refs. 
(AFO8R  -J102)  (AF  49(638)535)  AD  400174 

Unclassified 

Also  published  to  Jour.  Cbem.  Pfays. ,  v.  37:  51J-520, 
Aug.  VlW- 

Magnetic  and  electric  dipole  transitions  between  levels 
of  the  4f*  configuration  perturbed  by  a  static  crystalline 
field  are  tree  tad.  The  expression  obtained  for  the  pure- 
electrcoic  electric-dipole  transition  probability  involves 
matrix  elements  of  an  even-order  unit  tensor  between 

two  4f*  states  Involved  in  the  transition.  The  contribu- 
tions  to  the  transition  probnbility  from  interactions,  via 

the  cryntalltoe  field,  with  toe  nd#4f*_1,  tf*'^,  4f,_in* 
configurations  are  shown  to  add  linearly,  to  such  a  way 
as  to  multiply  each  odd  k  crystal-field  parameter 


Ak4  by  a  constant.  If  J  mixing  in  the  4f*  configuration 
ia  neglected  then  AJ  between  the  upper  and  lower  4f* 
levels  to  restrictsd  to  6  units  or  less.  If  L  mixing  is 
neglected  then  &l>  to  also  restricted  to  6  unite  or  less. 
Application  to  made  to  the  fluorescence  spectra  of  PrClj 

and  EuClj.  Many  of  the  missing  and  weak  transitions 
are  explained.  (Contractor's  abstract) 
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Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

INTERPRETATION  OF  RARE-EARTH  AND  ACTINIDE 
SPECTRA  (Abstract),  by  B.  G.  Wybourne.  [1962]  [1  J). 
[AF  49(638)535]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Balti¬ 
more,  Md. ,  Mar.  26-29,  1962. 

Publitoed  in  Bull.  Amer.  Phys.  So?. ,  Series  H,  v.  7: 
lS87TE?'."Se,  1962. 

Using  the  complete  electrostatic  and  spln-ort.lt  interac¬ 
tion  matrices  of  the  3  highest  multiplicities  of  the 
fn  electron  configurations,  an  Interpretation  of  the  spec¬ 
tra  of  several  rare-earth  and  actinide  spectra  hts  been 
made.  Several  new  assignments  are  reported.  The  ex¬ 
cited  states  of  the  rare-earth  and  actinide  ions  are  shown 
to  exhibit  large  deviations  from  Russel -Saunders  coupling. 
The  ground  states  of  several  actinide  ions  are  shown  to 
coma  In  appreciable  admixtures  of  states  of  the  third 
highest  multiplicity,  which  have  hitherto  been  overlooked, 
to  view  of  the  large  departures  from  Russell -Saunders 
coupling,  revised  parameters  are  given  for  the  actinide 
ions.  The  significance  of  configuration  interaction  is 
considered. 
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NUCLEAR  MOMENTS  AND  INTERMEDIATE  COUPLING, 
by  B.  G.  Wybourne.  [1982]  (5J>.  lncl.  refs.  [AF  49- 
(638)535]  Unclassified 

Published  to  Jour.  Chem.  ’»-s. ,  v.  37:  1807-1811, 

0ct'."15,  I  M2. 

The  effect  of  intermediate  coupling  on  the  calculation  of 
the  nuclear  moments  of  the  rare  earths  from  analyses 
of  hyperflne  structure  to  examined.  R  is  shown  that  the 
observed  hyperflne  splittings  may  be  satisfactorily  In¬ 
terpreted  as  due  to  the  interaction  of  the  spin  and  orbital 
moments  of  41  electrons  with  the  nuclear  magnetic  and 
electric  quadrvpole  moments.  The  Interaction  of  the 
electron- spin  moments  with  toe  nuclear  magnetic  moment 
to  shown  to  be  very  sensitive  to  the  form  of  the  coupling. 
The  consistency  of  the  measurements  of  nuclear  moments 
by  atomic-beam  and  paramagnetic  resonances  is  dis¬ 
cussed.  instead  of  using  the  more  usual  spin-Hamlltonian 
formalism,  the  matrix  elements  of  the  intermettona  are 
calculated  explicitly  in  terms  of  the  actual  quantum  num¬ 
bers  of  the  states  involved.  Calculations  are  presented 
fer  Prul  and  Ho195. 


314  < 
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K*  PRODUCTION  IN  K-p  INTERACTIONS  AT  2.  26 
BEV/C,  by  R.  Kraemer,  L.  Madansky  and  others. 

[1962]  [11  g>.  mcl.  diagrs.  (Sponsored  jointly  by  Air 
Force  Office  of  Set  entitle  Research  under  [AF  AF06R- 
62- 134]  and  National  Science  Foundation)  Unclassified 

The  following  K*-p  interaction  has  been  studied:  K*  +  p~ 
K*  +  v"  +  p  ♦  v*.  Results  are  presented  in  graph  form. 
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THE  SPECTRA  OF  DOUBLE  AND  TRIPLY  IONIZED 
RARE  EARTHS,  by  G.  H.  Dieke.  Final  rept.  Dec.  31, 
1962  [2]p.  (AFO6R-4820)  (AF  AF06R-62-238)  AD  412 
AD  412671  Unclassified 

The  aojent  of  this  research  was  the  production,  analysis, 
and  interpretetior  of  the  spectra  of  the  doubly  and  triply 
ton} red  rare  atibc.  Tr»  main  purpose  was  the  estab¬ 
lishment  cf  the  enersy  level  syg.?ms  of  the  4fn  configura¬ 
tion  d  (be»e  ions  so  ihrt  3icy  can  bo  compared  with  the 
analogous  lsvelJ  of  the  ic«s  la  crystal  lattices. 
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Johns  Hcpilns  U.  [Dept.  J  Physics j  ftaltirrajre,  Md. 

SPECTRUM  OF  DOUBLY  IONIZED  GAI'OUNIUM,  br 
W.  R.  Callahan.  [1062]  [«)p.  lncl.  illus  diagrs.  tables, 
refs.  (AFOSS-I882)  (AF  AFOSR-62-238)  AC-  415778 

Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amc. ,  v.  33:  695- 
166,  June  1963. 

The  spectrum  of  doubly  Ionized  gadolinium  Was  photo¬ 
graphed  and  measured  over  the  region  1900-12, 000  A. 
The  following  transitions  Involving  18  levels  and  42 
lines  were  classified:  4f7(8S7^)6s-6p  and  4f7(*S7  ,,-j)5d- 
6p.  The  Coulombic  and  spin-orbit  matrix  elements  of 
the  f7(8(S7^)l  states  were  evaluated  and  the  energy 
levels  calculated.  Close  agreement  was  obtained 
between  the  calculated  and  experimental  values.  These 
calculations  indicate  that  the  4f7(^S^j)6p  states  are 
close  to  Jjj  coupling  while  those  of  4f7(8S7^J)5d  are 
close  to  LS  coupling.  (Contractor's  abstract) 
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Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

STRUCTURE  OF  THE  f*  CON  FIGURATION  WITH  AP- 
PUCATION  TO  RARE-EARTH  IONS,  by  G.  S.  Ofelt. 
[1962]  [10fc.  incl.  diagrs.  tables,  refs.  (AFOSR-JM3) 
(AF  AF08R-62-233)  AD  415852  Unclassified 


Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  3171-3180, 
VCTy'TflWS: - 

Free-ion  energy-level  schemes  for  the  4f*  and  4f*  configu¬ 
rations  of  Eu3*,  8m3*,  and  Tb3*  are  given,  which  have 
been  calculated  from  energy  matrices  Inc  lading  interac¬ 
tions  among  the  3  highest  multiplicities.  The  values  ob¬ 
tained  for  the  parameters  are  Fj  »  401  cm'1,  (  «  1320 
cm'1  for  Eu3*;  F,  »  330  cm’1,  C  *  1050  cm*1  for  8ra3*; 
and  F2  =  434  cm-1,  C  =  1705  cm*1  for  lb3*.  The  wave- 
functions  and  g  values  for  levels  to  40, 000  cm*1  are  tab¬ 
ulated  for  Eu3*  and  lb3*.  Application  of  the  free-ion 
wavefunctioos  to  the  Stark  splitting  of  EuClj  and  TbClj  la 
discussed.  (Contractor's  abstract) 
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ANALYSIS  OF  THE  THIRD  SPECTRUM  OF  PRASEO¬ 
DYMIUM,  by  J.  Sugar.  [t»62]  [9 J>.  incl.  Ulus,  diagrs. 
tables,  refs.  (AF06R-J972)  [AF  AFOSR-62-238] 

AD  417144  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer. .  v.  53:  831- 
838',  July  1M3. 

The  spectrum  at  doubly  Ionized  praseodymium  was  re¬ 
corded  and  analyzed,  with  the  result  that  118  energy 
levels  at  odd  parity  and  130  levels  of  even  parity  were  de¬ 
rived.  These  include  nearly  all  the  levels  of  the  4f3, 
4f25d,  4f*6s,  and  4f: *6p  configurations  as  well  as  some 
low  levels  of  the  4f5d2  and  41*68  configurations.  Elec¬ 
trostatic  and  spin-orbit  parameters  were  determined 

for  the  *f36s  configuration.  From  the  hfs  of  the  4f38s 
levels,  a  magnetic  dipole  interaction  constant  of  0.48 
cm'1  «u  obtained.  An  ionisation  potential  of  23. 2  v  was 
calculated  from  levels  at  the  4fa5d  and  4f*6d  series. 
(Contractor's  abstract) 
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John*  Hopkins  U  Dept  of  Physiology,  Baltimore,  Md. 

FUNCTIONAL  PROPERTIES  OF  NEURONS  OF  THE  AN¬ 
TERIOR  jgCTOBYLVTAN  GYRUS  OF  THE  CAT,  by  M. 
Carreras  and  S.  A  Anderson.  [1962]  [27fc>.  incl.  Ulus, 
diagrs.  tables,  refs.  (AFOSR-84-1087)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)499,  and  Public  Health  Service)  AD  441483 

Unclassified 

Also  published  in  Ji nr.  Nourophysiol. ,  v.  26;  100-126. 

3an.  T5J37' 

A  single-unit  analysis  study  of  the  anterior  ectoeJyvlan 
gyrus  ha*  been  performed  on  cats  lighUy  anesthetized 
with  barbiturates.  The  second  somatic  area  corteias  a 
large  population  a  cells  called  modality- place- specific. 
They  are  activated  in  large  majority  from  the  skin  at  the 
contralateral  side  at  the  body,  and  they  subtend  small, 
constant  contralateral  receptive  fields.  Taken  together 


315  < 


these  receptive  fields  compose  a  richly  detailed  repre¬ 
sentation  of  the  entire  body  surface.  Although  *  few 
cells  were  encountered  which  were  activated  from  deep 
tissues  only,  no  single  cell  was  observed  which  was  ac¬ 
tivated  by  the  gentle  rotation  of  joints,  a  finding  in 
striking  contrast  to  those  previously  made  In  the  first 
somatic  area  (81).  The  second  somatic  ares  contains 
another  population  of  cells  which  are  labeled  place- 
modality-nonspecific.  These  number  about  20%  of  the 
total  number  of  cells  studied.  They  are  found  more 
commonly  nt  the  recording  site  in  translated  posteriorly 
sad  atgierlorly  along  the  axis  of  the  anterior  ectoaylvlan 
gyrus.  Their  dletributlon  cone  overlaps  the  hind- leg 
tone  of  Sn  and  they  are  found  very  commonly  in  that 
narrow  cone  of  eytoarehiieetural  transition  between  SO 
and  AIL 
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Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

FAR  INFRARED  INTERFEROMETRIC  SPECTROS¬ 
COPY,  by  J.  Strong.  Final  rept.  Feb.  1,  1942  [9fc. 
iacl.  refs.  (AP08R-2422)  (AF  18(600)1307)  AD  278108 

Unclassified 

Research  concerning  the  first  practical  application 
of  Fourier  transformation  used  to  obtain  high  resolution 
spectroscopic  information  from  2-beam  interferometric 
observations  is  summarized.  This  procedure  is  applied 


in  the  far  infrared  by  a  lamellar  grating  interferometer. 
The  procedures  have  been  used  io  determine  the  spectra 
of  gases  and  solids.  A  quantitative  explanation  of  inter¬ 
ference  effects  that  prodiuce  the  iridescence  of  crystals 
of  KClOj  was  developed.  (Contractor's  abstract) 
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TOTAL  DATA  PROCESSING.  (19621  [4fc.  lncl.  Uluo. 
dlagrs.  (AFOSR-3276)  (AF  49(833)961)  AD  432580 

Unclassified 

Also  published  In  Data  Processing  Mag. ,  v.  4:  43-46, 

Apr  I  M2. - 

In  total  data  process!!*,  equipment  best  suited  for  con¬ 
ventional  data  processing  ic  combined  with  Jonker  equip¬ 
ment  to  take  full  advantage  of  the  possibilities  of  In¬ 
verted  data  processing.  The  result  is  an  optimum  system 
which  utilizes  the  best  of  the  2  basic  modes  of  data  proc¬ 
essing.  This  unique  total  information  system  comprises 
a  computer  (or  punched  card  system)  for  collecting  and 
organizing  the  search  data.  The  data  is  then  automatical¬ 
ly  entered  Into  Mlnimatrex  cards  which  are  disseminated 
to  the  various  user  locations,  each  of  which  has  x 
Mlnimatrex  reader.  After  performing  his  own  search, 
the  user  requests  the  document  by  serial  number.  Vari¬ 
ous  ways,  all  based  on  m'.croform  techniques,  are  avail¬ 
able  for  providing  copies  of  the  requested  documents  to 
the  users. 
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Kansas  State  U.  (Dept.,  of  Chemical  Engineering] 

Manhattan. 

A  FINITE  DIFFERENCE  ANALYSIS  OF  LAMINAR  MAG¬ 
NETOHYDRODYNAMIC  FLOW  IN  THE  ENTRANCE  RE¬ 
GION  OF  A  FLAT  RECTANGULAR  DUCT,  by  C.  L. 

Hwang  and  L.  T.  Fan.  (1862)  |15j>.  lncl.  diagrs.  tables, 
refs.  (AF06R-65-1430)  (AF  ArOSR-64-463]  AD  623061 

Unclassified 

Also  published  in  Appl.  Sclent.  Research,  v.  1CB:  329- 

strrm. - 

The  development  o f  the  velocity  profile,  from  a  uniform 
one  at  the  entrance,  for  an  electrically  conducting  fluid 
entering  a  semi- Infinite  flat  duct  with  a  transversely 
applied  magnetic  field  is  Investigated.  It  is  assumed 
that  the  fluid  has  constant  physical  properties,  the  duct 
walls  are  electrically  non-conducting,  a  uniform  mag¬ 
netic  field  is  imposed  perpendicular  to  the  diet  walls, 
and  there  can  be  a  net  electrical  current  flow  parallel 
to  the  walls  and  perpendicular  to  the  flow  direction  with 
a  variable  external  resistance  connecting  the  2  side 
plates,  which  are  displaced  at  infinity.  The  basic  govern¬ 
ing  continuity  and  momentum  equations  are  expressed 
in  finite  difference  form  and  solved  numerically  on  a 
high-speed  digital  computer  with  a  mesh  network  super¬ 
imposed  on  the  flow  field.  A  practical  mesh  size  ratio 
suitable  for  computation  was  determined.  Results  were 
obtained  for  the  variations  of  velocity  and  pressure  dis¬ 
tribution  between  the  inlet  and  the  region  for  the  fully 
developed  velocity  profile  for  Hartmann  numbers  of 
0, 4  and  10.  (Contractor's  abstract) 


1397 

Kansas  U.  Dept,  of  Chemistry,  Lawrence 

SPECTROPHOTOMETR1C  DETERMINATION  OF  KE¬ 
TONES  BY  BOROHYDRIDE  REDUCTION,  by  I. 
Lichtenstein  and  C.  A.  Reynolds.  [1961]  [8)p.  incl. 
table.  (AFO6R-64-0129)  [AF  49(638)472]  AD  430682 

Unclassified 

Also  (Mblished  in  Trans.  Kansas  Acad.  Set. ,  v.  64: 

315-~550,  15517“ 

For  abstract  see  item  no.  1283,  Vol.  V. 
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LOW  TEMPERATURE  VOLTAMMETRY,  by  R.  N. 
Adams.  Final  rept.  Sept.  19,  1962,  lv.  incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-3483)  (AF  49(639)822) 

Unclassified 

The  reseal  ch  accomplished  covers  2  main  areas:  (1) 
exploratory  studies  of  fundamental  electrochemistry  at 
low  temperatures,  and  (2)  investigation  of  the  proper¬ 
ties  of  electroiytically  generated  free  radical  ions  at 
room  and  low  temperatures.  Activation  energies  were 
determined  and  well  defined  chronopotentiograms  were 


obtained  for  the  following  compounds  from  room  tempera¬ 
ture  down  to  approx  -75*C:  nitroethxne,  2-nltr  opr  open*, 
l-mtroprop.'e,  Cd44,  nitromethane,  nitrobenzene,  HC1, 
HClOj,  2 -nltrodiptunylamine,  2-nltr  ofluorene,  2-nitro- 

mesitylene,  nltrocyclohexane,  and  5-nttrooaphthalene. 

The  results  are  contained  in  7  reprints  and  preprints  ap¬ 
pended  to  this  report. 
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ANALYSIS  OF  THE  EPU  SPECTRUM  OF  N,N'-TETRA- 
METHYLBENZIDINE  POSITIVE  ION,  by  Z.  Galea  and 
R.  N.  A  cams.  [1962]  [lfc.  (AFOSR-3758)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)822  and  Atomic  Energy  Commission) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  36:  2814, 

May'  fsriwjr 

The  ion  was  prepared  by  anodic  oxidation  of  N,N'-tetra- 
methylbenzidine  at  a  Pt  electrode  In  50%  acetone-aqueous 
buffer  at  pH  3. 8.  The  spectrum  consisted  of  11  major 
groups,  each  split  into  6  lines.  Crystal  violet  was 
deuterated  and  the  corresponding  rlng-deuterated  N,N'- 
tetramethylbenzidlne  was  prepared  by  chemical  oxidation. 
This  spectrum  confirmed  that  die  major  coupling  in  the 
ion  Is  due  to  Me  protons. 
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Kansas  U.  Dept,  of  Chemistry,  Lawrence. 

ELECTRON  PARAMAGNETIC  RESONANCE  AND  ELEC¬ 
TROCHEMISTRY.  STUDIES  OF  ELECTROCHEMICALLY 
GENERATED  RADICAL  IGNS  IN  AOUEOUS  SOLUTION, 
by  L.  H.  Piette,  P.  Ludwig,  and  R.  N.  Adams.  [1962] 
[6)P-  incl.  Illus.  diagrs.  refs.  (AFOSR-3759)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  49(638)822]  and  Atomic  Energy  Commission) 

Unclassified 

Also  published  in  Anal.  Chem. ,  v.  34:  916-921,  July 

1535.  - 

The  electrochemical  generation  of  radical  ions  directly 
In  the  microwave  cavity  of  an  EPR  spectrometer  has 
been  applied  to  a  variety  of  processes  in  aqueous  media 
with  considerable  success.  Cyclic  voltammetry  coupled 
with  the  EPR  technique  is  particularly  useful  In  studying 
complex  organic  electrode  reactions.  Rather  unusual 
stabilities  for  radical  anions  of  aromatic  and  aliphatic 
nitro  compounds  in  aqueous  solutions  have  been  found. 

The  utility  of  EPR  in  elucidating  organic  electrode  reac¬ 
tions  of  elec Lr (analytical  significance  is  indicated. 
(Contractor's  abstract) 
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ELECTRON  PARAMAGNETIC  RESONANCE  OF 
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AROMATIC  AND  ALIPHATIC  NITRO  ANIONS  IN 
AQUEOUS  SOLUTION,  by  L.  H.  Platte,  P.  Ludwig,  nod 
R.  N.  Adame.  [1962]  [4 Jp.  loci,  dtagre.  table*.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  49(638)822]  and  Atomic  Energy  Commlsalon) 

Unclaaaifled 

PubllMed  la  Jour.  Amer.  Chem.  Soc. ,  v.  S4:  4212- 
4#l5,  Hoe.  10,  1962. 

A  vide  variety  of  aromatic  and  aliphatic  nltro  anion 
radicals  ran  be  generated  la  aqueous  media.  The  life¬ 
times  are  reasonably  long.  The  epr  spectra  can  be  In¬ 
terpreted  with  ease  in  most  cases.  Cue  at  the  most 
significant  finding*  Is  that  a  relatively  large  solvent  ef¬ 
fect  on  the  N1*  coupling  constant  exists  for  the  aromatic 
compounds,  whereas  it  is  absent  in  the  spectra  of  the 
aliphatic  compounds.  (Contractor's  abstract) 
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THE  POLAROGRAPHIC  DIFFUSION  COEFFICIENT, 
by  R.  J.  Bearman.  [1962]  (2]p.  (AFOGR-J755) 

(AF  AFOSR-61- J]  AD  414042  Unclassified 


of  all  velocities  at  the  apparatus  walls.  Inclusion  at  the 
temperature  and  composition  dependences  of  the  thermo¬ 
dynamic  properties  of  the  fluid  leads  to  the  appearance 
in  the  final  equations  of  a  term  which  quantitatively  takes 
account  at  the  forgotten  effect  as  well  as  vr  ordinarily 
negligible  correction  terms.  The  final  voting  equation 
la  valid  for  the  arithmetic  mean  experimental  tempera¬ 
ture  and  the  initial  uniform  composition  at  the  mixture, 
n  Is  shown  that  an  cosily  measured  composition  differ¬ 
ence  can  he  substituted  for  the  steady-state  vertical 
composition  gradient.  In  Section  □,  an  experimental  In¬ 
vestigation  of  thermogravitatlooal  thermal  diffusion  in 
carbon  tetrachloride-cyclohexane  at  25CC  la  described 
and  thermal  diffusion  factors  for  this  system  are  calcu¬ 
lated.  The  procedure  for  determining  the  required  com¬ 
positions  involves  a  special  weighing  technique  and 
Rayleigh  interference  retractometry.  A  new  method  for 
using  the  latter  Is  presented.  The  design,  construction, 
and  use  at  a  cylindrical  thermogravitatiooal  apparatus 
are  discussed.  Small  numerical  corrections  are  made 
for  the  production  and  thermal  diffusion  at  Impirities. 
Calculated  thermal  diffusion  factors  agree  well  for  most 
compositions  with  results  of  pure  thermal  diffusion 
measurements.  (Contractor's  abstract) 
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For  the  purpose  at  comparing  the  poJarographic  diffu¬ 
sion  coefficients  with  other  diffusion  coefficients,  the 
derivation  of  Pick's  law  as  it  applies  to  common  po- 
larography  experiments  Is  Investigated.  It  1st  found 
that  the  polarogmphlc  diffusion  coefficient  Is  closely 
related  to  the  tracer  diffusion  coefficient  cf  the  electro¬ 
active  Ion.  Strictly  speaking,  the  2  coefficients  are  not 
equal.  Nevertheless,  it  may  be  found  la  practice  that 
they  are  Identical  within  the  limits  of  validity  of  the 
limiting  current  equations  themselves. 
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Kansas  U.  Dept,  of  Chemistry,  Lawrence, 

THERMOGRAVITATIONAL  THERMAL  DIFFUSION  IN 
UQUID6.  I.  THE  FORMAL  THEORY.  THERMOGRAV¬ 
ITATIONAL  THERMAL  DIFFUSION  IN  LIQUIDS  H. 
EXPERIMENTAL  THERMAL  DIFFUSION  FACTORS 
FOR  CARBON  TETRACHLORIDE-CYCLOHEXANE  AT 
25*C,  by  F.  H.  Horne  and  R.  J.  Bearman.  [1M2] 

[31  Jp.  tael,  dtagrs.  tables,  refs.  (AF06R-J756) 

(AF  AFOBR-61-7)  AD  414291  Unclassified 


Kansas  U.  Dept,  of  Chemistry,  Lawrence. 

THEORY  OF  THE  80RET  EFFECT  IN  ELECTROLYTIC 
SOLUTIONS,  by  E.  Helfand,  R.  J.  Bearman,  and  V.  S. 
Valdbyanathan.  Sept.  1942,  Sp.  lncl.  refs.  (AFOSR-J830) 
(In  cooperation  with  Bell  Telephone  lets. ,  Inc. ,  Murray 
Hill,  N.  J. )  (AF  AF06R-61-7)  AD  416514 

Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  4:  140-165, 

Fib.  ms: - 

The  limiting  law  for  the  square- root  concentration  de¬ 
pendence  of  the  heat  of  transport  of  a  simple  electrolyte 
Is  calculated  by  considering  the  Soret  effect.  The  calcula¬ 
tion  1s  accomplished  by  relating  the  lntermolecular  forces 
arising  from  the  temperature  gradient  in  the  nonuniform 
Soret  stationary  state  to  the  equilibrium  gradients  of 
chemical  potential  required  to  maintain  the  same  concen¬ 
tration  gradients.  The  contribution  arising  from  Ion-ion 
interactions  is  identical  with  that  determined  by  Helfand 
and  Kirkwood  from  a  consideration  at  heat  flow  accom¬ 
panying  diffusion.  Hence,  the  present  work  provides  a 
verification  of  the  heat-matter  reciprocal  relation  with¬ 
out  explicitly  invoking  time-reversal  invariance. 
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Also  published  In  Jour.  Chem.  Phys. ,  v.  37:  2842- 

»'«,  TJec~15,~  tS62.  Kansas  U.  Dept,  of  Chemistry,  Lawrence. 


The  formal  theory  of  the  steady  state  thermogravlta- 
tlonai  thermal  diffusion  In  binary  liquid  mixtures  Is  de¬ 
veloped.  Although  the  general  approach  of  Furry, 
Jones,  and  Onsager  is  followed,  full  use  of  all  hydro- 
dynamic  and  thermodynamic  transport  equations  per¬ 
mits  the  explicit  statement  and  the  subsequent  re-ex¬ 
amination  of  the  simplifying  approximations.  The  re¬ 
sulting  differential  and  Integral  equations  are  solved 
subject  to  boundary  conditions  imposed  by  the  vanishing 


EXCHANGE  INTERACTION  WITH  ELECTROLYTICALLY 
GENERATED  BENZONITRILE  NEGATIVE  ION,  by  P. 
Ludwig  and  R.  N.  Adams.  [1942]  [3]p.  tocl.  Ulus,  diagr. 
refs.  (AFO6R-65-0529)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-62-14 
and  Atomic  Energy  Commission)  AD  613855 

Unclassified 
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Also  published  In  Jour.  Chero.  Phys. ,  v.  37:  828-830. 

XG«;%;T585— 

Benzonltrile  negative  ion  prepared  by  the  in  situ  elec¬ 
trolytic  generation  technique  shows  strong  exchange  In¬ 
teraction  with  the  parent  benzonltrile.  In  dim  ethyl  - 
(ornumide  as  solvent  system,  the  EPR  spectrum  varies 
between  the  expected  54-llne  pattern  and  a  single  nar¬ 
row  line  depending  on  the  benzonltrile  concentration. 

A  bimolecular  rate  constant  cl  ~10®  liters  mol'1  sec"1 
can  be  estimated.  (Contractor's  abstract) 
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Karolinska  L  st. ,  Stockholm  (Sweden). 

SYMPATHETIC  VASODILATOR  OUTFLOW,  by  B. 

UvnSs.  Final  technical  rept.  Aug.  28,  1962  [6jp.  lncl. 
illus.  (AFO6R-64-0985)  (AF  EOAR-63-15)  AD  600380 

Unclassified 

Electrodes  were  implanted  into  the  hypothalamus  of 
dogs.  Blood  flow  was  measured  in  the  femoral  artery 
with  an  electromagnetic  flow  recorder.  The  circula¬ 
tion  of  the  paw  was  cut  off  with  a  pneumatic  cuff  to  en¬ 
sure  as  pure  muscle  blood  flow  as  possible.  The  elec¬ 
trodes  were  cemented  into  place  when  the  sympathetic 
vasodilator  area  was  reached  as  evident  from  the 
stimulatory  response.  Electrical  activation  of  the 
sympathetic  vasodilator  area  was  repeated  on  the  un- 
anesthetlzed  dogs.  The  circulatory  responses  and  the 
behavior  reactions  were  simultaneously  recorded.  As 
a  final  step,  toe  animal  was  again  anesthetized  and  the 
sympathetic  vasodilator  system  activated  to  ensure  that 
the  electrodes  were  still  in  place.  The  dogs  were  then 
sacrificed  and  tie  hypothalamus  removed  for  histologi¬ 
cal  examination.  (Contractor's  abstract) 
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Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

DETERMINATION  OF  ®°8R  AND  STABLE  STRONTIUM 
IN  BONES  FROM  SHEEP  EWES  AND  THEIR  FETUSES, 
by  S.  HSggroth  and  G.  HOglnnd.  [1962]  [l>.  lncl.  diagr. 
tables,  refs.  (AFOSR-2131)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  61(062)21, 
and  National  Institutes  of  Health)  AD  630185 

Unclassified 

Also  published  in  Exper.  Cell  Research,  v.  24:  80-  87, 
June  1961. 

on 

The  concentrations  of  Sr  and  stable  strontium  were 
measured  In  the  bone  ash  from  pregnant  sheep  ewes  and 

BO 

their  fetuses.  The  fetuses  weighed  from  125  e  (Sr  ) 
and  110  g  (stable  strontium)  to  2650  g.  In  the  ewes  the 
average  concentration  of  Sr*3  was  40. 4  (s.  d.  6. 4)  pc/g 
calcium  in  the  metatarsal  dtaphyses  and  38.4  (s.  d.  3  9) 
pc/g  calcium  in  the  vertebrae.  The  average  concentra¬ 
tion  of  stable  strontium  was  321  (s.  d.  37)  ppm  In  the 
metatarsal  diaphyses  and  324  (s.  d.  26)  ppm  in  the  ver¬ 
tebrae.  No  significant  difference  between  the  2  bones  in 
the  concentrations  of  either  8r*®  or  stable  strontium  was 

found.  In  the  fetuses  the  average  concentrations  of  8r*® 
and  stable  strontium  in  the  ash  from  the  ossified  parts  of 
the  long  bone  dlaphyses  was  16. 2  (s.  d.  2. 5)  pc/g  calci¬ 
um  and  152  (s.  d.  27)  ppm  respectively.  The  average 
ratio  between  the  strontium  concentrations  in  the  long 
bones  of  each  fetus  and  the  metatarea!  bones  of  Its 

mother  was  0. 41  (s.  d.  0. 06)  for  Sr®3  and  0. 46  (a.  d. 

0. 08)  for  stable  strontium.  The  strontium  concentra¬ 
tions  In  the  fetal  and  maternal  bone  ash,  and  the  ratio 
between  these  concentrations,  were  essentially  inde¬ 
pendent  of  fetal  weight  and  sacrifice  date.  (Contractor’s 
abstract) 
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FURTHER  STUDIES  ON  PIGMENT  MIGRATION  AND 
SENSITIVITY  CHANGES  IN  THE  COMPOUND  EYE  OF 
NOCTURNAL  IN8ECTS,  by  C.  G.  Bernhard  and  D. 
Ottoson.  [1961]  [2)p.  inel.  ASigr.  (AFO6R-I30) 

(AF  61(052)21)  Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,  v  52:  99-100, 

- 

Studies  on  the  Isolated  eye  of  the  noctuid  moth  Cerap- 
teryx  graminis  were  conducted  during  dark  adaptation 
and  during  adaptation  to  light  at  different  intensities 
alter  exposure  of  the  eye  to  bright  light.  From  these 
studies  curves  were  constructed  which  show  (1)  the 
discontinuous  dark  adaptation  curve;  (2)  sensitivity 
changes  during  the  exposure  of  the  eye  to  an  adapting 
light  with  a  relative  brightness  of  -3. 4  (has  no  second 
phase);  and  (3)  the  results  obtained  with  adapting  lights 
with  lower  light  intensities  (shows  a  second  phase  most 
pronounced  at  the  lowest  intensity  of  the  adapting  light). 


Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

X-RAY  DIFFRACTION  STUDIES  ON  PERIPHERAL 
NERVE  MYELIN,  by  G.  HOglnnd  and  H.  Rbgertx. 

[1961]  [6fc>.  lncl.  illus.  diagr s.  table,  refs.  (AFOSR- 
2133)  (AF  61(052)21)  AD  630187  Unclassified 

Also  published  in  Acta  Physiol.  Stand. ,  v.  51:  290-295, 

TWIT 


The  dimension  of  the  radial  repeating  unit  was  measured 
or.  peripheral  nerve  from  15  species  belonging  to  4  ver¬ 
tebrate  classes.  1  ,  the 'a  he*  the  dimension  i  -*  161  ± 

3A  and  In  the  bird."  ’2  ±  5A.  In  the  mammalian  and 
amphibian  specie'-.  dimensions  were  in  agreement 
with  earlier  work  /-  t  1A,  and  17)  v  3A,  respectively). 
Diffiictlon  pattern)  from  brachial  pi  job  nerves  of 
sheep  fetuses  were  obtained  from  a  gestation  age  of 
approximately  90  days.  Weak  lines  indicating  a  lower 
number  of  regularly  arranged  radial  repeating  units 
compared  to  older  fetuses  were  obtained  loom  fetuses 
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between  90  and  105  days  gestation  age.  The  diffraction 
patterns  from  fetuses  older  than  approximately  105 
days  gestation  age  were  similar  to  those  from  peri¬ 
pheral  nerves  of  adult  sheep.  (Contractor's  abstract) 
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Karolinsla  Inst.  (Dept,  of  Medical  Physics]  Stockholm 
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PIGMENT  POSITION  AND  LIGHT  SENSITIVITY  IN  THE 
COMPOUND  EYE  OF  NOCTUID  MOTHS,  by  C.  G 
Bernhard  and  D.  Ottoson.  {1962]  (2  J>.  (AFOSR-2851) 
<AF  61(052)21)  Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,  v.  54:  95-96, 

1582. 

In  electrophysiological  and  histological  investigations 
on  the  noctuld  moth  (Cerapteryx  gramlnis)  the  relation 
between  pigment  position  iixi  light  sensitivity  has  been 
studied  at  varying  adapting  light  intensities  covering 
7  log  units.  Electrophysiological  studies  demonstrated 
that  adaptation  to  light  inter,  ties  above  -4.  6  is  not  fol¬ 
lowed  by  a  second  phase  in  the  adaptation  curve  and 
there  is  no  pigment  migration.  The  adaptation  curves 
obtained  at  different  light  intensities  below  -4,  on  the 
the  other  hand,  are  characterized  by  a  second  phase  and 
the  final  threshold  value  of  this  phase  decreases  with 
decreasing  intensity  of  the  adpating  light  between  -4  and 
-7.  At  intensities  below -7  there  is  no  further  decrease 
at  the  final  threshold  value  which  is  equal  to  that  ob¬ 
tained  after  dark  adaptation.  A  direct  relationship  was 
found  between  the  Intensity  of  the  adapting  light  and  the 
maximum  sensitivity  reached  at  the  end  of  the  second 
phase  of  the  adaptation  curve.  Histological  studies 
showed  that  whereas  the  pigment  in  eyes  adapted  to 
light  above  -4  remained  in  the  extreme  light-adapted 
position,  the  pigment  of  the  eyes  adapted  to  light  inten¬ 
sities  below  -7  showed  the  extreme  dark-adapted 
position. 


1411 
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ANALYSIS  OF  PRENATAL  SPINAL  REFLEX  ACTIVITY 
IN  SHEEP,  by  L.  Anggard,  R.  BergstrOm,  and  C.  G. 
Bernhard.  {1961]  OJ>.  incl.  dlagrs.  table,  refs. 
(AF06R-65-1571)  (AF  61(052)21)  AD  629561 

Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,  v.  53:  128- 
136,  1981. 

An  liectrcpnysiological  analysis  was  made  of  the  pre¬ 
natal  development  of  the  reflex  muscular  response  to 
stretch  in  17  non-anesthetized  sheep  fetuses  (calculated 
gestational  age  53-132  days)  kept  in  placental  contact 
with  the  decerebrate  ewe.  Electrical  muscle  activity 
recorded  with  needle  electrodes  in  the  gastrocnemius 
muscle  in  response  to  stretch  of  the  muscle  appeared 
around  the  60th  day  and  was  shown  to  be  of  reflex  order. 
Antagonistic  inhibition  and  inhibition  evoked  by  skin 
stimulation  were  not  found  until  later  on,  there  being 


a  short  period  in  which  no  signs  of  central  inhibition 
were  obtained.  Decerebrate  rigidity  was  not  obtained 
until  the  end  of  the  gestation  period,  the  total  length  of 
which  Is  about  150  days  In  sheep.  (Contractor's  abstract) 
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OBSERVATIONS  ON  THE  FUNCTIONAL  DEVELOPMENT 
OF  THE  NEUROMUSCULAR  APPARATUS  IN  FETAL 
SHEEP,  by  L.  Anggard  and  D.  Ottoson.  |1962]fll]p. 
incl.  illus.  diagrs.  refs.  (AF  61(052)21) 

Unclassified 

Published  in  Exper.  Neurol. ,  v.  7:  294-304,  Apr.  1963. 

The  present  paper  describes  the  results  at  a  study  on  the 
prenatal  development  of  muscle  activity  in  the  sheep.  Re¬ 
cordings  have  been  made  of  the  mechanical  and  electrical 
responses  of  the  gastrocnemius  muscle  In  fetuses  (weight 
0. 24-1930  gm)  in  placental  contact  with  the  ewe.  In  the 
earliest  part  of  the  active  period  of  the  fetus,  the  duration 
of  the  mechanical  response  of  the  gastrocnemius  muscle 
is  about  0. 8  to  1  St  c  and  the  latency  of  the  response  about 
6  msec.  With  increasing  gestational  age,  contraction  time 
and  relaxation  time  become  shorter  and  the  latency  of  the 
response  decreases.  About  the  one-hundredth  day  of  the 
gestational  peried,  the  twitch  takes  less  than  0. 3  sec  and 
the  latency  of  the  response  has  decreased  to  1. 5  or  2 
msec.  Parallel  with  these  changes,  there  is  an  increase 
in  frequency  of  the  stimulation  required  to  obtain  fusion 
of  contraction.  A e  development  proceeds,  the  conduction 
velocity  of  the  nerves  rises  from  values  less  than  1  m/sec 
during  the  early  stage  of  the  active  period  to  35  to  75  m/ 
sec  after  the  one-hundredth  day.  This  change  coincides 
with  the  myelination  of  the  nerve  fibers. 
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MICRO  X-RAY  DIFFRACTION  CAMERA  FOR  STUDIES 
OF  ORIENTATION  TEXTURES  AND  SINGLE  MICRO¬ 
CRYSTALS,  by  J.-E.  Glas.  (1962]  [3)p.  incl.  Ulus, 
dlagr.  (AFOSR-2888)  (AF  61(052)386)  AD  400069 

Unclassified 

Also  published  in  Jour.  Sclent.  Instr. ,  v.  39:  60-62, 

Feb.  1982. 

A  description  Is  given  of  an  evacuable  micro  x-ray  dif¬ 
fraction  camera  provided  with  3  different  interchange¬ 
able  specimen  holders.  This  equipment  may  be  used 
for  orientation  texture  studies,  for  registration  of  os¬ 
cillation  and  rotation  diagrams  from  single  aicrocrys- 
tals,  as  well  as  for  ordinary  micro  diffraction  work. 
(Contractor's  abstract) 
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Karolinska  Ins'  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

STUDIES  ON  THE  ULTRASTRUCTURE  OF  CALCIFIED 
TISSUES,  bvJ.-E.  Glas.  1962,  24p.  Incl.  rtfs. 
(ArOSR-4572)  [AF  61(052)386}  AD  400346 

Unclassified 

The  mineral  phase  of  bone  dentin  and  enamel  has  been 
studied  by  means  of  various  biophysical  methods  such 
as  x-ray  crystallography,  polarized  light  microscopy 
and  microradiography.  Incidentally  other  mrtmxls  of 
Investigation  have  also  been  applied,  i.  e. ,  infrared 
spectroscopy,  x-ray  fluorescence  spectroscopy  as  well 
as  conventional  chemical  methods.  By  means  of  x-ray 
crystaUography  the  size  and  shape  of  the  apatite  crystal¬ 
lites  in  bone  and  enamel  have  been  determined  using  th.» 
line-broadening  technique.  The  reactivity  pattern  of 
the  apatite  crystallites  In  hard  tissues  against  foreign 
ions  incorporated  in  these  tissues  were  studied  using 
most  of  the  methods  given  in  the  first  paragraph.  Stud¬ 
ies  on  crystallite  orientation  in  normal  human  tooth 
enamel  have  been  performed  by  aid  of  micro  x-ray  dif¬ 
fraction  and  polarized  light  microscopy.  In  order  to 
get  complete  information  about  the  3-dimensional  orien¬ 
tation  of  the  apatite  <  iUltes ,  a  new  micro  x-ray  dif¬ 
fraction  technique  wa»  enveloped,  Tie  degree  of  miner¬ 
alization  of  enamel  from  normal  permanent  human  teeth 
was  studied  on  a  microscopical  level  using  quantitative 
microradiography.  Polarized  light  microscopy  investi¬ 
gations  on  corresponding  enamel  regions  were  also  per¬ 
formed.  On  the  basis  of  results  obtained  on  the  ultra- 
structure  of  dental  enamel,  an  extensive  discussion 
was  given  or.  the  different  factors  influencing  the  polar¬ 
ized  light  microscopy  picture  of  enamel. 
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Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden) 

STUDIES  ON  THE  ULTRASTRUCTURE  OF  DENTAL 
ENAMEL.  VI  CRYSTAL  CHEMISTRY  OF  SHARK’S 
TEETH,  byJ.-E.  Glas.  11962]  [12jp.  in:L  Ulus, 
diagrs.  table,  r«a's.  (AFOSR  -J2U)  (AF  61(052)386] 

AD  400171  Unclassified 

Also  published  in  Odoatol.  Revy,  v.  13:  315-326,  1962. 

Shark's  teeth  were  investigated  by  means  cf  various  bio¬ 
physical  and  chemical  methods.  The  size  and  orienta¬ 
tion  ol  the  apatite  crystallites  in  the  hard  layer  cover¬ 
ing  the  teeth  as  well  as  the  degree  of  mineralization  of 
tliis  layer  was  found  to  be  very  much  the  same  as  in 
true  enamel.  In  contrast  to  the  hydroxyapatite  occur¬ 
ring  in  enamel  of  higher  vertebrates  the  Inorganic 
phase  of  shark’s  ’’enamel"  consists  d  an  almost  pare 
fiuorapatite. 
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Karolinska  Inst.  (Dept,  of  Medical  Physics]  Stockholm 
(Sweden). 

A  CORNEAL  NIPPLE  PATTERN  IN  KSECT  COMPOUND 


EYES,  by  C,  G.  Bernhard  and  W.  H.  Miller.  (196i.j 
(2J).  incl.  Ulus.  (AF06R-J607)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  EOAR- 
62- 13,  Public  Health  Service,  and  Swedish  Medical  Re¬ 
search  council)  AD  434374  Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,  v.  56:  385-336, 

1562 

In  electron  microscope  studies,  it  has  been  found  that 
the  corneal  surface  of  the  facets  of  certain  insect  com¬ 
pound  eyes  contain  congruent  cone-shaped  protuberances. 
These  nippies  are  arranged  in  a  more  or  less  perfect 
hexagonal  array  that  completely  covers  the  cornsal  sur¬ 
face.  They  are  absent  in  extracomeal  chltic.  Both  the 
altitude  cf  the  nippies  and  their  center-to- center  dis¬ 
tance  are  approx  200  mu.  This  nipple  pattern  has  ,»een 
found  on  the  corneas  of  compound  eyes  Iron  insects  be¬ 
longing  to  Lepidoptera,  i.  e. ,  butterflies  and  moths 
(Prodenia,  Cerapteryx,  Vanessa);  Neuroptera,  t .  e. . 
net  flies  (Myrmeleon);  and  Trichoptera,  i.e. ,  caddis 
flies  (Phryganea).  The  pattern  is  absent  in  corneas  of 
compound  eyes  of  specimens  belonging  to  Hymencpteia, 
i.  e. .  bees,  etc.  (Apis,  Bombus);  Coleopiera,  1.  e. , 
beetles  (Coccinella);  and  Odorata,  i.  e. ,  dragon  files 
(Sympetrcn).  Furthermore,  where  the  pattern  if.  absent 
the  front  surfaces  o!  these  corneas  appear  smooth  under 
the  electron  microscope.  Further  investigations  cf  the 
distribution  and  functional  significance  of  the  nipple  pat¬ 
tern  are  in  progress. 


1417 

Karolinska  Inst.  Dept,  of  Physiology,  Stockholm 
(Sweden). 

PROTECTIVE  EFFECT  Or  BRETYLIUM  ON  NOR¬ 
ADRENALINE  STORES  IN  ORGANS,  by  G.  Ryd.  (1962] 
[4fc>.  incl.  tables.  (AF06R-4314)  (AF  61(052)309) 

Unclassified 

Also  published  in  Acta  Physiol.  Scand. ,  v.  56:  90-93, 

15 5Z7^ 

The  noradrenaline  content  cf  the  liver,  heart  and  kidney 
of  the  guinea-pig  was  increased  after  an  lntxaperitcneal 
dose  of  5C  mg  bretylium,  given  1/2  to  4  hr  previously. 
No  Increase  was  found  In  the  brain,  la  liver,  spleen  and 
heart  the  depleting  action  of  reserpine  op  noradrenaline 
was  partially  prevented  by  bretylium,  but  bo  effect  was 
noted  in  the  kidney  and  orau..  m  organs  analyzed  24  hr 
aftei  injection  of  bretylium  the  amounts  of  catechola¬ 
mines  did  not  differ  from  the  controls. 
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Karolinska  hist.  Dept,  of  Physiology,  Stockholm 
(Sweden). 

SOME  ASPECTS  OF  THE  ACTIONS  OF  NATURALLY 
OCCURRING  PRESSOR  AMINES,  by  U.  S.  von  Euler 
(1962]  [4]p.  IncL  refs.  (AfOSR-4345)  (AF  61(052)309) 

Unclassified 

Also  published  in  Carad.  Med.  Assoc.  Jour. ,  v.  56: 
581-984,  May  26,  1962. 
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A  review  is  given  of  some  properties  of  the  naturally 
occurring  pressor  amines,  adrenaline  and  noradrena¬ 
line.  Similarities  and  dllleren-.es  between  the  2  amines 
are  pointed  out,  particularly  as  regards  the  actions  on 
the  cardiovascular  system.  Tt  e  effect  of  pressor 
amines  on  the  blood  Cow  in  different  vascular  areas  at 
different  Initial  pressure  levels  is  discussed.  It  is  em¬ 
phasized  that  the  effects  of  generalized  vasomotoi  ac¬ 
tivity  and  those  of  circulating  noradrenaline  may  differ 
in  different  vascular  -reas.  Indications  for  the  thera¬ 
peutic  use  of  pressui-  amines  .'re  briefly  considered, 
particularly  with  'espse t  to  conditions  of  hypotension 
and  stock.  B  Is  ponied  out  that  pressor  amines  may 
exert  a  w U  actions  in  addition  to.  those  on  the 
cai&nvasctvar  system.  Special  mention  is  made  of  the 
inhibitory  1  ciiou  on  ganglionic  transmission.  Finally 
some  r«s  -nt  results  concerning  the  storage  and  uptake 
of  catecholamines  in  nerves  and  oc^u's  are  briefly 
discussed. 
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Karolinska  Inst  Dept,  of  Physiology,  Stockholm 
(Sweden). 

INFLUENCE  OF  pH  ON  UPTAKE  AND  RELEASE  OF 
NORADRENALINE  IN  ADRENERGIC  NERVE  GRAN¬ 
ULES,  by  U.  S.  von  Euler  and  F.  Lishajko.  [1962] 
[5J>.  IncL  diagrs.  refs.  (AFO6R-J1420)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61(032)309,  Swedish  Medical  Research  Council, 
and  Wallenberg  Foundation)  AD  427580 

Unclassified 

Also  published  in  Jour.  Neurochem. ,  v.  10:  145-149, 
Mar.  1443. 

The  depletion  rate  of  noradrenaline  from  bovine  splenic 
storage  granules  in  isotonic  potassium  phosphate  de¬ 
creases  as  the  pH  is  Increased  from  7. 0  to  8. 5.  Con¬ 
versely,  the  uptake  of  noradrenaline  in  partially  de¬ 
pleted  granules  increases  as  the  pH  is  increased  over 
the  range  6. 5-6. 5,  but  is  relatively  Independent  of  tem¬ 
perature  between  20*  and  37”.  The  release  rate  of  ex¬ 
ogenous  noradrenaline,  taken  up  during  incubation  with 
the  amine  in  a  concentration  of  20  ng/ml,  follows  the 
coarse  characteristic  of  the  release  of  the  endogenous 
amine. 
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Karolinska  hist.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  (Sweden). 

RESEARCH  ON  BRAIN  STEM  MECHANISMS  REGU¬ 
LATING  AUTOMATIC  ACTIVITIES,  by  U.  Soderberg. 
Technical  summary  -ept.  Feb.  6,  1961,  lOp.  (AF06R- 
507)  (AF  61(052)119)  AD  257512  Unclassified 

Summaries  of  the  research  conducted  under  Ibis  con¬ 
tract  and  the  subsequent  publications  are  presented. 

The  results  are  partly  reviewed  is  item  nos.  334  and 
639,  Vol.  m  and  item  nos.  1078-1080,  Vol.  IV.  The 


areas  of  research  include  cardiovascular  studies, 
measurement  and  regulation  of  cerebral  blood  flow, 
brain  stem  reflexes,  and  brain  stem  influence  on  the 
lateral  geniculate  body. 
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Karolinska  Inst.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  (Sweden). 

QUANTITATIVE  MEASUREMENTS  OF  GLUCOSE  UP¬ 
TAKE  AND  BLOOD  FLOW  IN  NEURON  ALLY  ISOLATED 
CAT  CORTEX  (Abstract),  by  U.  SMerberg.  [1962] 

[Ifc.  (AFO6R-2P03)  (AF  61(052)119)  Unclassified 

Al»o  published  In  Proe.  Inter nat'l.  Union  of  Physlologi- 
cal  Sciences;  'Twenty-second  Internat'l.  Ceng. ,  Leyden 
(Netherlands)  (Sept.  10-17,  1962),  Amsterdam, 

Excerpta  Medica  Foundation,  v.  2:  1118.  1962. 

Blood  flow  and  arterial -venus  diffusion  for  glucose  were 
measured  in  mieronally  isolated  cortical  slabs.  An 
operative  procedure  by  Jflbsls  and  Soderberg  was  used 
am!  performed  in  2  stages.  First,  the  slab  Is  Isolated 
ncurooilly,  ail  draining  veins  except  the  superior 
sagittal  sinus  are  interrupted  and  EEG  electrodes  are 
mounted  with  acryh-ie.  In  the  2nd  stage,  after  recov¬ 
ery,  the  sinus  is  cannatnled  and  the  rate  of  venous  out¬ 
flow  measured.  Arterial  and  sigittal  sinus  blood  is  re¬ 
peatedly  analyzed  for  glucose.  The  glucoae  uptake  was 
not  closely  related  to  the  electrical  activity  In  these 
short-term  experiments.  A  sudden  rise  In  arterial 
glucose  concentration  Increased  the  uptake  temporarily, 
probably  until  the  equilibrium  between  blood  and  brain 
was  re-established.  Insulin  Increased  the  cortical  glu¬ 
cose  clearance.  Hypoventilation  and  low  blood  pressure 
reduced  or  even  reversed  the  uptake.  It  seems  as  If  the 
exchange  of  glucose  between  blood  and  brain  In  the  pres¬ 
ent  experiments  closely  resembles  a  diffusion  process. 
Changes  in  size  of  the  cerebral  glucose  space  probably 
occur  in  response  to  various  stimuli.  Simple  uptake 
measurements  do  not  tell  whether  glucose  that  enters 
the  brain  will  be  metabolized  immediately  or  converted 
to  glycogen  or  to  ether  substances. 
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Karolinska  Inst.  Nobel  Inst,  for  Neurophysiology, 

Stockholm  (Sweden). 

THE  EFFECT  OF  BLOOD-BORNE  INFLUENCES  OF 
THE  CEREBRAL  CORTEX  IN  WAKEFULNESS  AND 
SLEEP,  by  U.  Soderberg.  [1962]  (7jp.  lncl.  refs. 
(AFCSR-2804)  (AF  61(052)119)  AD  405415 

Unclassified 

Also  published  in  Proc.  Internat’l.  Union  cf  Physiologi¬ 
cal  Sciences;  Twenty-second  Internat’l.  Cong. ,  Leyden 
(Netherlands)  (Sept.  10-17,  1962),  Amsterdam, 

Excerpta  Medica  Foundation,  v.  1  (Pt.  iy  457-483,  1962. 

As  part  of  the  difficult  problem  to  find  tl  e  differences 
between  wakefulness  and  sleep;  this  investigation 
the  basic  problem  to  determine  whether  changes  in  body 
fluids  can  be  transfered  to  the  central  nervous  system 
and  their  effect,  uses  the  neuronally  isolated  cortex 
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slab  to  measure  electrical  activity  In  relation  to  raised 
CO,,  and  changes  in  body  temperature.  The  former 
was  not  as  clear  cut  i'  bad  been  expected.  Only  sig¬ 
nificant  vasodilatation  could  be  obtained  In  marked 
contrast  to  the  findings  In  the  Intact  brain.  Changes 
in  the  body  temperature  within  physiological  limits 
sometimes  altered  the  electrical  activity  of  the  slab, 
but  not  as  regularly  as  has  been  reported  to  be  the 
case  in  the  cortex  of  an  intact  brain.  Hypoglycemia 
has  only  been  studied  in  a  few  experiments.  The  iso¬ 
lated  and.  the  intact  cortex  seem  to  have  essentially 
the  same  tolerance,  the  depression  and  convulsive 
activity  appeared  nearly  simultaneously  In  both.  The 
work  of  various  other  experiment ors  in  related  areas 
is  reviewed. 
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Karolinska  Inst.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  (Sweden). 

BLOOD  PRESSURE  AND  PU1SE-WAVES  IN  SMALL 
CEREBRAL  ARTERIES  DETERMINED  WITH  MANOM¬ 
ETERS  WITH  STIFF  MEMBRANES  (Abstract),  by  U. 
SOderberg.  [1961]  [2jp.  (AFOSR-2906)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61(052)119  and  Therese  och  Johan  Anderssons 
Minne)  Unclassified 

Also  published  in  lnternat‘1.  Biophys.  Cong. ,  Stock- 
holm  (Sweden)  [July  31-Aug.  4,  1961),  Abstracts  of 
Contributed  Papers,  1961,  p.  129-130. 

Earlier  attempts  to  measure  the  blood  pressure  in 
cerebral  arteries  of  cats  with  strain-gauge  manometers 
have  shown  that  there  is  a  pressure  drop  from  the 
common  carotid  artery  to  the  circle  of  Willis  that  sig¬ 
nificantly  Influences  the  cerebral  blood  flow  (SOderberg 
and  Weckman:  Experientia,  v.  15:  346,  1959).  How¬ 
ever,  in  the  previous  experiments,  even  with  the  best 
available  manometers,  only  the  mean  pressure  could 
be  recorded  from  the  narrow  brain  arteries  which  de¬ 
mand  such  narrow  catheters  that  the  natural  frequency 
of  these  previous  manometer  systems  was  lowered  too 
much.  In  order  to  obtain  better  temporal  resolution  a 
quartz  crystal  pressure  transducer  (KlsUer/Vibro- 
meter)  has,  therefore,  been  used  In  the  present  work. 
This  manometer,  which  never  seems  to  have  been 
utilized  for  biological  measurements  before,  has  a 
natural  frequency  of  80, 000  cps.  This  property  rules 
out  some  of  the  difficulties  encountered  in  having  to 
use  narrow  bore  catheters.  Thus,  good  pulsations 
were  recorded  even  from  branches  of  the  Arteria 
cerebri  media  on  the  surface  of  the  parietal  and  tem¬ 
poral  lobes.  The  results  of  testing  the  manometer  sys¬ 
tem  and  of  uslig  It  for  the  recording  of  pulse- waves 
in  small  brain  arteries  as  an  index  of  cerebral  vaso¬ 
motor  activities  are  briefly  summarized. 


Karolinska  Inst.  Nobel  Inst,  for  Neurophysiology 
Stockholm  (Sweden). 


Quantitative  Hestimraung  des  Blutstroraea  in  iiaem 
nervOs  isoHerten  Rlndenlappen  der  Katze.  by?.  F. 
JObsis  and  U.  SOderberg.  [1961]  [6 V  incl.  iliut 
diagrs.  refs.  (AFOSR-2907)  (Sponsored  Jointly  fc-'  sir 
Force  Office  of  Scientific  Research  under  AF  61tr<a2)~ 
119  and  Public  Health  Service)  AD  632135 

Unclassified 

Also  published  In  Verhandl.  Deutsch.  Gssellsch. 
Kreistaufforsch. ,  No.  27:  301-308,  1961. 

It  was  possible  to  -ecord  the  blood  flow  froir  the  iso¬ 
lated  cortical  lobe  In  a  quantitative  manner.  The  cur¬ 
rent  rate  matches  quickly  and  delicately  the  measure¬ 
ment  of  neuroactivity  in  these  lobes.  Wider  tests  were 
conducted  on  the  control  mechanism  of  the  blood  flow 
and  on  the  speed  of  oxygen  consumption  at  rest  and  dar¬ 
ing  activity. 
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Keele  U. ,  Staffordshire  (Gt.  Brit. ). 

HEATS  OF  FORMATION  AND  BOND  ENERGIES  OF 
ORGANOMETALLIC  COMPOUNDS,  N- BUTYL- LITHI¬ 
UM,  TRBIETHYLALUMINnjM  AND  TRIETHYLALU- 
MINIUM,  by  C.  T.  Mortimer.  Final  rept.  Dec.  31, 
1962,  3 Op.  Incl.  Ulus,  dlagr.  tables,  refs.  (AF06R- 
4583)  (AF  81(052)307)  AD  239990  Unclassified 

The  heats  of  hydrolysis  of  n-butyl-Iithlum  and  trlethyl- 
aluminlum  have  been  measured,  using  a  Dewar-vessel 
calorimeter,  and  the  data  used  to  calculatedhe  values 
AHf°  (n-BuLI,  llq)  =  31. 4  *  0. 7  keal/mol,  and 
AHf°(EtjAl,  llq)  =  36.  5  ±  5. 5  kcal/mol.  Using  a  rotat- 

ing-bomb  calorimeter,  the  heat  of  reaction  of  trimethyl- 
alumlnum  and  acetic  add  has  been  determined.  The 
heat  of  solution  of  aluminum  triacetate  in  hydrochloric 
acid  has  also  been  obtained.  These  measurements  are 
used  to  calculate  the  values  AHf°(Me3Al,  Uq)  =  36. 1  ± 

1.  6  kcal/mol  and  AHF*  [(CHjCOOJjAl,  cryst]  =  -451. 8  ± 
0. 8  kcal/mol.  The  mean  bond  dissociation  energies 
I>(L1-Bu)  =  54  *  9,  5(A1-Et)  =  56.8  ±  4.0,  and  B(Al- 
Me)  =  64. 5  ±  2. 0  kcal/mol  are  derived. 
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[Keelc.  U.  ]  Staffordshire  (Gt.  Brit. ). 

HEATS  OF  FORMATION  AND  BOND  ENERGIES. 

PART  V.  N-BUTYL- LITHIUM,  by  P.  A.  Fowell  and 
C.  T.  Mortimer.  [1961]  [4'Jp.  incl.  table,  refs. 

[AF  61(052)307]  Unclassified 

Published  in  Jour.  Chem.  Soc.  (Loudon),  No.  735: 

The  heats  of  the  following  reactions  d  n-butyl-lithlum 
have  been  measured  calorimetrically:  LiC^Hgfllq)  ♦ 

H2Ofe)  -  UOH(cryst)  -  C4Hj0(g),  AH  =  57.4  ±  0.7 
kcal/mol  and  LiC^HgUlq)  +  CgHj-  CH2Br(liq)  - 
LlBr(cryst)  -  CgHg  CgHjjtfiq),  All  =  80'  8  ±  2-  6 


[QUANTITATIVE  MEASUREMENT  OF  BLOOD  FLOW 
IN  THE  ISOLATED  CORTICAL  LOBE  OF  THE  CAT] 
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kcal/mol.  From  these,  th«  heats  of  formation  are 
calculated  AHj°(L1C^Ho,  ll'l)  *  -1"  t  a  0-  7  kcal/mol, 

and  AH{*(C6H5-  CHjBr,  liq)  •  *  7- 1  *  3-  3  kcal/mol. 

The  value  D(ii-C^H g)  *  54  *  9  kcal/mol  Is  derived. 
(Contractor's  abstract) 
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Keele  U. ,  Staffordshire  (Gt.  Brit. ). 

NEW  METHODS  OF  ANALYSIS  OF  ELECTROPHYSI- 
O  LOGICAL  RESPONSES,  by  D.  M.  Mac  Kay.  D.  A. 
Jeffreys,  and  R.  R.  Glover.  Final  teclmical  rept. 

June  21,  1962  (40j>.  incl.  Ulus,  diagrs.  I:  FOSR- 
3034)  (AF  61(052)364)  AD  278590  Ur.c'assified 

The  development  of  a  simple  system  for  the  averaging 
and  analysis  of  repeated  electrical  signals  i  >  described. 
Samples  are  accumulated  on  a  closed  loop  ei  magnetic 
tape,  using  a  special  form  of  pulse- interval  moo  ala - 
tlon,  designed  also  to  enable  simple  circuitry  to  com¬ 
pute  correlations.  A  low-speed  and  a  high-speed 
multi-channel  model  have  been  developed,  with  capaci¬ 
ties  of  up  to  900  samples  per  channel.  First  results 
with  the  EEG  of  human  subjects  exposed  to  patterned 
visual  stimuli  are  described.  (Contractor's  abstract) 
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Kentucky  U.  [Dept-  of  Chemistry]  Lexington. 

CHEMISTRY  OF  N-SULFEJY  LAV.INES,  bv  W.  T. 
Smith,  Jr.  Final  rept.  Aug.  31,  1952,  1  jp.  (AFOSR- 
3469)  (AF  49(638)49)  AD  284903  Unclassified 

Three  general  methods  of  preparation  of  N-sulfinyl- 
a mines  were  studied.  The  first  involved  the  direct 
reaction  of  the  amine  with  thionyl  chloride  in  an  inert 
solvent.  The  second  method  Involved  the  use  of  a 
tertiary  base  such  as  pyridine  in  the  reaction  mixture 


to  take  up  the  HCi  and  drive  the  reaction  towards  com¬ 
pletion.  The  third  svrihod  makes  u.  e  of  the  trans-sul- 
flcylation  reaction  This  reaction  usually  involves  the 
reaction  of  an  aromatic  N-sulfinyiamine  with  an  ali¬ 
phatic  amine  to  glv^'  the  aliphatic  N-sulfinylamine  and 
aromatic  amine.  Tha  second  method  (use  of  pyridine) 
Is  usually  the  best  mcuiod  and  gives  good  yields  from 
aliphatic  and  aromatic  amines  at  room  temperature. 

The  kinetics  of  the  trans-suifiaylation  reaction  has 
been  studied  extensively.  A  number  of  substituted  N- 
sulfinylanlllnes  were  prepared  by  a  direct  method  in 
yields  over  90%.  The  pyridine  method  gave  a  60% 
yield  in  N-sulftnyl-I-heptylamine.  The  tracs-sulfinyla- 
tion  reaction  with  N-suUlnylaniline  and  1  butyiamirv' 
gave  only  an  18%  yield  ca  N-sulfinyl-l-butylamlne. 
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Kentucky  U.  Dept,  of  Chemistry,  Lexington. 

ADDITION  OF  GRKIN.-viD  REAGENTS  TO  HINDERED 
N-SULFTNYLAMRISS.  o/W.  T.  Smith,  Jr.,  P.  A. 
Thio,  and  M.  Grasley.  US611  jl)p.  (AFO5R-3470) 
(AF  48(638)49)  Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  27:  682,  1962. 

For  abstract  see  Item  no.  1294,  Vo!  V. 
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Kentucky  U.  Dept,  of  Chemistry,  Lexington. 

PREPARATION  OF  2. 1, 3-BENZOTHIADIAZOL2S 
USING  DIM  ETHYLFORM  AM  IDE-SULFUR  DIOXIDE 
REAGENT,  by  W.  T.  Snlth,  Jr. ,  and  W.  -Y.  Chen. 
[1961]  (2]p.  (AFOSR-347I)  (AF  49(638)49) 

Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  27:  676-677, 
T962T. - 

For  abstract  see  item  no.  1293,  Vol.  V. 
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Lava!  U.  Dept.  oi  Physiology,  Quebec  (Canada). 

NON-SPECIFICITY  OF  THE  IN  VITRO  I131  RELEASE 
METHOD  FOR  PLASMA  THYROTROPIN  (TSH)  DETER¬ 
MINATIONS  IN  THE  RAT  (Abstract),  by  C.  Rerup, 

G.  P.  Van  Rees  and  others.  {1962}  [l]p.  (AFOSR- 
2328)  (Sponsored  Jointly  by  Air  Force  Office  oi  Scien¬ 
tific  Research  under  AF  AFOSR-61-15  and  National 
Institutes  of  Hmlth)  Unclassified 

Presented  at  Fifth  annual  meeting  of  the  Canad.  Fed. 
Biol.  Soc. ,  Laval  U. .  Quebec  (Canada),  June  6-S,  1982. 

Also  published  in  Proc.  Canad.  Fed.  Biol.  Soc. ,  v.  5: 

bstism: - 

Bottarl  and  Donovan's  in  vitro  TSH  assay  based  on 
l*3*  -release  by  incubated  guinea  pig  thyroid  slices,  is 
the  most  sensitive  method  hitherto  recorded,  and  has 
been  ej.’d  for  the  measurement  of  plasma  TSH  In  man. 
Lack  of  ituoi  matton  pertaining  to  the  specificity  of  the 
method  l- a  T-'il  prompted  a  comparative  study  of  the 
effects  of  p  .isma  from  rats  hypophysectomlaed  6-10 
days  earlier  (hypjx  plasma),  oi  normal  rat  plasma  and 
of  the  incubation  medium  cm  the  in-vitro  response 
parameter.  Pooled  hypos  plasma  evidenced  a  clear, 

and  concentration-dependent,  I131-releasing  activity. 

On  the  basis  of  4-point-2  dose  assays  against  U.S.  P. 
Reference  Standard  Thyrotropin,  this  activity  was  as¬ 
sessed  at  36  raU/100  ml,  as  compared  to  170  mU/100 
ml  for  a  pool  of  normal  rat  plasma.  Heparin  was  Inac¬ 
tive.  and  the  activity  of  hypox  rat  serum  was  compara¬ 
ble  to  that  of  hypox  plasma.  This  TSH-llke  activity  of 
extra-pituitary  origin  raises  a  question  as  to  the  appli¬ 
cability  of  the  in-vitro  method  for  TSH  measurements 
in  rat  plasma  or  serum- 
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Laval  U.  Dept,  of  Physiology,  Quebec  (Canada). 

EFFECT  OF  AGE  ON  THE  CONCENTRATION  OF  NU¬ 
CLEIC  ACIDS  AND  THE  INCORPORATION  OF  C14 
LEUCINE  INTO  THE  RNA- PROTEIN  COMPLEX  OF 
THE  RAT  ADENOHYPOPHYSIS  (Abstract),  by  A.  Devi 
and  G.  Saucier.  [1362)  [lfc.  (AFOSR-2629)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-61-15  and  National  Institutes  of 
Health)  Unclassified 

Presented  at  Fifth  annual  meeting  of  the  Canad.  Fed. 
Biol.  Soc. ,  Lavai  U. .  Quebec  (Canatt  June  6-6,  1962. 

Also  published  in  Proc.  Canad.  Fed.  Biol,  Soc.,  v.  5: 

277T552'  ~ 

The  concentration  of  mscleic  at  ids  :« the  rat  adenohy¬ 
pophysis  was  found  to  be  remarkably  high,  as  compared 
to  other  tissues,  and  to  vary  witn  age.  A  progressive 
rise  of  the  RNA  concentration  from  0. 910  to  1.  205 
g.-o/10!i  gm  of  tissue,  and  oi  the  RNA/DNA  ration  from 


2.  22  to  3. 0,  observed  over  a  weight  span  of  48  to  300 
gm,  approximately  corresponding  to  an  age  span  of 
8-10  days  to  8  weeks,  was  followed  by  a  slow  and  grad¬ 
ual  decline  to  0.  88  gm  of  RNA,  and  a  RNA/DNA  ratio  of 
2. 41,  for  rats  of  500-550  gm  or  27-30  weeks  of  age. 

The  in-vitro  Incorporation  of  C^-leuclne  Into  the  RNA- 
protein  complex  was  likewise  related  to  age  and  showed 
a  parallel  pattern.  These  age-related  changes,  how¬ 
ever,  did  not  characterize  the  adenohypophysis,  since 
they  were  concurrently  evidenced,  with  minor  differences 
in  pattern,  by  other  tissues  (neurophypophysls,  hypo¬ 
thalamus  and  mid) rain).  They  would  thus  appear  to  re¬ 
flect  growth  and  senescence  rather  than  specific  altera- 
I'.ons  of  hormonal  synthesis. 
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Lees  Instrument  Research.  Inc. ,  Cambridge,  Mass. 

UNCERTAINTY  CONCEPTS  FOR  APPLICATION  IN 
SYSTEMS  ANALYSIS,  by  S.  Lees.  May  1962  [40]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-285G)  (AF  49(638). 
1111)  AD  284664  Unclassified 

Uncertainty  of  measurements  examined  by  Shannon's 
theorem  and  Jayne's  formalism  leads  to  a  definition  of 
imprecision  as  bounds  enclosing  the  measured  value. 
Width  of  bounds  is  related  to  system  performance  and 
passible  malfunction. 
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Lehigh  U.  [Dept,  of  Mathematics]  Bethlehem,  Pa. 

PARALLEL  AND  CENTRAL  TRANSFORMATIONS  OF 
RIEMANNIAN  MANIFOLDS,  by  C.  C.  Ksiung  snd  H.  L 
Nassar.  Aug.  1961,  51p.  Incl.  refs.  (Technical  rept. 
no.  1)  (AFOSR-2816)  (AF  49(638)1009) 

Unclassified 

Let  Mn,  M*n  be  2  Rlemannian  manifolds  of  dimension 
n  (s  2)  Immersed  in  a  Euclidean  space  E®  *  m  (£  dimen¬ 
sion  n  *  m  (m  >  0).  By  a  parallel  transformation  f  be¬ 
tween  the  manifolds  Mn,  M*°  In  the  direction  of  a  fixed 
unit  vector  E  In  the  space  E34  m  is  meant  a  diffeo- 

morphlstn  f:  Mc  -  M*n  such  that  the  line  Joining  -very 
pair  ol  corresponding  points  P,  P*  of  tb*  'aanlfeids 

M3,  M*3  under  f  is  paraUel  to  the  vector  K.  By  a  cen¬ 
tral  transformation  f  between  the  manifoios  Mn,  M  3 

•s  meant  a  diCeomorphlsm  f:  M°  -  M*a  such  that  the 
Hue  joining  every  pair  of  corresponding  points  P,  P*  of 
n  *n 

the  manifolds  M  ,  M  under  f  passes  through  a  fixed 
point  in  the  space  E°  4  m.  Let  Y,  Y*  be  the  position  vec¬ 
tors  d  the  points  P,  P*  in  the  space  E°  4  m.  Then  a 
central  transformation  cl  the  manifolds  M“,  M  can  be 
given  by  Y*  *  kY,  and  Is  caUed  a  bomothetlcity  If  k  Is 
constant.  Let  Hrp  (respectively  H*^)  be  the  p-th 

(1  s  p  *  a)  mean  curvuture  of  the  manifolds  M3 
(respectively  M*n)  relative  to  a  unit  normal  vector  er 
(respectively  e*)  at  the  point  P  (respectively  P*). 


v  325  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


& 


l 


Various  authors  have  been  able  to  find  conditions  on  the 
mean  curvatures  and  of  2  compact  oriented 

manllold*  Mn  and  M*°  Immersed  In  the  space  E°  *  m 
under  a  parallel  (respectively  central)  transformation 

f  of  class  C5  such  that  t  be  a  translation  (respectively 
homcthetlcity).  The  present  work  discusses  parallel 
transformations  for  the  most  general  case  where  n,  m, 
p  all  can  be  arbitrary.  (Contractor's  abst  ract, 
modified) 
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Lehigh  U.  [Dept,  at  Mathematics]  Bethlehem,  Fa. 

VECTOR  FIELDS  AND  INFINITESIMAL  TRANSFORMA¬ 
TIONS  ON  ALMOST-HERMITIAN  MANIFOLDS  WITH 
BOUNDARY,  by  A.  L.  Hilt  and  C.  C.  Hsiung.  Sept. 
1931,  55p.  lncl.  refs.  (Technical  rept.  no.  2)  (AFOSR- 
3419)  (AF  49(638)1009)  UnclassUled 

An  lnveetlgatlon  Is  made  of  vector  fields  -nd  infinitesi¬ 
mal  transformations  on  almost-Hermltian  manifolds 
-with  boundary.  Riemancian  manifolds  are  considered, 
as  well  as  Lie  derivatives  over  the  manifolds,  local 
boundary  geodesic  co-ordinates,  and  Integral  formulas. 
A  Killing  vector  field  on  a  compact  orientable  Rleman- 
nlan  manifold  Is  discussed,  and  almost-Hermltian, 
almost-seml  Kahlerlan,  and  almost-Kahlerian  struc¬ 
tures  are  defined.  Contra  variant  analytic  vector  fields 
are  given  consideration  on  an  almost-Hermitian  mani¬ 
fold  M(n)  with  boundary  B(n-l),  together  wtth  their 
relations  to  Killing,  projective  Killing,  and  conformal 
Killing  '  ector  fields.  Covariant  analytic  vector  fields 
on  s?i  almost-Hermitian  manifold  with  boundary  are 
studied  as  well  as  vector  fields  on  an  almost-Kahlerian 
manifold  with  boundary. 
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Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

THE  METABOLISM  OF  SIMPLE  COMPOUNDS  IN  MI¬ 
CROORGANISMS  ,  by  H.  L.  Kornberg.  Final  technical 
rept.  Sept.  20,  1S62  [3}p.  lncl.  lllus.  refs.  (AFOSR- 
4190)  (AF  EOAR-61-12)  AD  292928  Unclassified 

Results  obtained  Indicate  that:  (!)  the  formation  of  iso¬ 
citrate  lyase  when  E.  coll  grows  on  acetate  is  a  conse¬ 
quence  of  dv  novo  profSE" synthesis;  (2)  acrtate  per  se 
Is  not  an  Inducer  of  isocitrate  lyase  formation  but  acts 
In  an  Indirect  manner,  probably  by  relieving  enzyme 
repression;  (3)  growth  of  Rps.  spherotdes  on  acetate, 
aerobically  to  the  dark  or  anaerobically  in  the  light, 
does  not  Involve  the  glyoxylate  cycle:  (4)  anaerobic 
growth  of  an  organism,  tentatively  Identified  as  Cl. 
kluyveri,  on  ethanol  plus  acetate  also  does  not  Involve 
the  glyoxylate  cycle;  (5)  Inducible  amidase  formation  by 
Ps-  aeruginosa  growing  on  acetamide  Is  discontinuous 
and  either  the  aatare  of  the  enzyme  formed  or  Its  mode 
at  formation  is  Influenced  by  the  nature  of  the  inducing 
agent;  (6)  growth  of  M.  denltrlflcans  on  glycollate  in¬ 
volves  a  new  route  in  which  S-hydroxyaspartate  may  be 
an  intermediate;  and  (7)  growth  at  Pseudomonas  sp.  cm 
ltaconate  necessitates  Its  prior  activation  to  itaeonyl 


coenzyme  A,  which  Is  transformed  to  pyruvate  and 
acetyl  coenzyme  A,  probably  via  dtramalyl  coenzyme 
A.  (Contractor's  abstract) 
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Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

DISCONTINUITY  OF  AMIDASE  FORMATION  BY  PSEU¬ 
DOMONAS  AERUGINOSA,  by  M.  Kelly  and  H.  L. 
Kornberg.  [1962]  (3]p.  tool,  diagrs.  (AFCiSR-4346) 

(AF  EOAR-61-12)  UnclassUled 

Also  published  in  Btochim.  et  Blophys.  Acta,  v.  55: 

5T7-5nj',-T5BE 

B  is  shown  that  the  formation  of  amidase  by  Pseudomo¬ 
nas  aeruginosa  8602/A  durii%  growth  on  acetamide  pro¬ 
ceeds  in  2  distinct  phases,  and  tf4s  BafeaMedAhat  either 
the  nature  of  the  amidase  formed,  or  the  mode  of  Us 
formation.  Is  different  when  elicited  by  non-substrate 
inducers  than  when  elicited  by  acetamide.  When  the 
succinate-grown  P.  aeruginosa  were  placed  In  fresh 
medium  containing  50  mM  acetamide  as  sole  source  of 
C  and  N,  the  onset  of  growth  was  preceded  by  the  for¬ 
mation  of  amidase,  which  thereafter  continued  over  2 
generations,  at  a  rate  proportional  to  the  increase  In 
cell  density.  When  the  concentration  of  acetamide  In  the 
medium,  which  fell  rapidly  as  a  consequence  ox  amidase 
had  decreased  to  less  than  1/2  of  that  Initially 
present,  amidase  formation  ceased.  However,  a  sec¬ 
ond  phase  of  rapid  amidase  formation  began  when  ace¬ 
tamide  could  no  longer  be  detected  in  the  medium  and 
continued  throughout  the  subsequent  growth  of  the  ceUs. 
The  2  phases  of  amidase  formation  could  be  observed 
independently  at  one  another. 
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Leicester  U.  Dept,  of  Biochemistry  (GL  Brit. ). 

IDENTIFICATION  OF  ENZYMES  INVOLVED  IN  THE 
FORMATION  OF  PYRUVATE  FROM  ITACONYL-COEN- 
ZYME  A,  by  R.  A.  Cooper  and  H.  L.  Kornberg.  [19621 
[3jp.  lncl.  table.  (AFOSR-4347)  (AF  EOAR-61-12) 

UnclassUled 

Also  publishei  to  Biochim.  et  Blophys.  Acta,  v.  62: 

It  is  reported  (see  Item  no.  14  39,  Vol.  VI  )  that  sonic 
extracts  of  itacocate-g  >wn  Psfr  lomonas  B^aba  cata¬ 
lyzed  the  formation  of  -  ulmoiar  quantities  of  acetyl- 
CoA  and  pyruvate  either  from  ltaconate,  ATP  and  CoA 
or  from  Itaeonyl- CoA,  but  that  similar  formation  of 
acetyl-CoA  and  pyruvate  from  rltramalate,  ATP  and 
CoA  necessitated  the  further  addition  of  succinate.  It 
Is  the  aim  of  this  communication  to  confirm  and  extend 
these  findings  and  to  report  the  separation  and  identifica¬ 
tion  of  the  enzymes  Involved  ir>  these  reactions. 
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Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

FORMATION  OF  PYRUVATE  AND  ACETYL-COEN¬ 
ZYME  A  FROM  ITACONYL-COENZYME  A  BY  PSEU¬ 
DOMONAS  SP. ,  by  R.  A.  Cooper  tod  H.  L.  Komberg. 
(1962]  [2]p.  lncl.  refs.  (AF06R-4348)  (AF  EOAR- 
61-12)  Unclassified 

Also  published  in  Biochim.  et  Biophvs.  Acta.  v.  59: 

Pseudomonas  Bjaba  grew  readily  on  a  medium  contain¬ 
ing  25  mM  itaconate  as  sole  C  source,  and  washed  sus¬ 
pensions  of  ceils,  thus  grown,  readily  oxillzed  Itaco¬ 
nate.  However,  sonic  extracts  of  such  cells  failed  to 
oxidize  or  utilize  itaconate  unless  they  were  supple¬ 
mented  with  MgCLj,  ATP  and  CoA.  Under  these  condi¬ 
tions,  1.8  nmol  of  pyruvate  were  formed/h/mg  of  pro¬ 
tein  from  itaconate.  The  formation  of  pyruvate  was 
measured  spectrophotometrically.  The  results  indicate 
that  a  major  pathway  for  the  utilization  of  itaconate  by 
Pseudomonas  B^aba  Involves  a  prior  activation  of  ita- 
corr.te  to  itaconyl-CoA  and  the  subsequent  transforma¬ 
tion  of  this  compound  to  equimolar  amounts  of  acetyl- 
CoA  and  pyruvate.  This  pathway  is  therefore  different 
from  that  postulated  by  Brlghtman  and  Martin  (Jour. 
Bacterlol. ,  v.  32:  376,  1961)  and  appears  to  be  similar 
to  the  mode  of  itaconate  utilization  demonstrated  to  oc¬ 
cur  In  liver  mi'ochondrla.  Since  the  extracts  of  the 
itaconate- grown  organism  also  catalyzed  the  formation 
of  pyruvate  from  cltramalate  plus  cofactors  and  were 
rich  in  pyruvate  transacetase,  it  is  likely  that  the 
transformation  of  itaconyl-CoA  to  pyruvate  and  acetyl- 
CoA  involves  its  hydration  to  citramalyl-CoA. 
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Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

AMIDASE  FROM  PSEUDOMONAS  AERUGINOSA:  A 
MULTI-HEADED  ENZYME,  by  M.  Kelly  and  H.  U 
Romberg.  [1962]  [2]p.  lncl.  diagr.  table.  (AFOSR- 
4349)  (AF  EOAR-61-12)  Unclassified 

Also  published  in  Biochim.  et  Biophys.  Acta,  v.  64: 


It  has  been  reported  that  Pseudomonas  aeruginosa, 
during  later  stages  of  growth  on  acetate  as  sole  C 
source,  forms  large  quantities  of  an  enzyme  which  is 
specific  for  the  hydrolysis  of  several  aliphatic  amides: 
R-  CONH2  +  HOK  -  R-  COOH  +  NHj  (Reaction  I).  Sonic 
extracts  of  the  organism  rich  in  this  enzyme  have  been 
found  to  be  capable  also  of  effecting  the  transfer  of  the 
acyl  moiety  of  such  amides  to  hydroxy lamine: 

R-  CONHj  ♦  NHjOH  -  R  •  CONHOH  +  NHj  (Reac¬ 
tion  2).  It  was  found  that  urea  at  low  concentrations 
was  a  powerful  inhibitor  of  amldase  activity  (Reaction 
1)  but  exerted  a  negligible  effect  on  transferase  activity 
(Reaction  2).  At  a  concentration  of  2. 1C'3  M  urea  and 
using  propiooamide  as  substrate,  the  transferase 
activity  of  the  purified  enzyme  was  identical  with  that 
observed  in  the  absence  cf  urea,  though  no  amldase 


activity  was  detected.  Conversely,  the  addition  cf  KF 
affected  transferase  activity  more  powerfully  than  ami- 
date  activity.  lr  the  presence  of  0. 1  M  KF,  the  aml¬ 
dase  activity  was  96%  cf  that  lr.  the  absence  of  fluoride 
where  as  tht  transferase  activity  had  been  reduced  to 
18%.  The  results  indicate  that  2  enzymic  reactions  ore 
catalyzed  al  different  sites.  If,  as  seems  likely,  they 
are  indeed  brought  about  by  one  rotyme,  this  enzyme 
must  be  regarded  as  a  "multl-heo.ded"  enzyme. 
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Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

THE  INFLUENCE  OF  GROWTH  SU33TRATES  ON  OXA- 
LOACETATE  FORMATION  FROM  8-HYDROXYAS- 
PAR[T]ATE  BY  MICROCOCCUS  DENITRIFICANS,  by 
H.  L.  Komberg  andJ.  G.  Morris.  [1962]  (3 ]p.  lncl.  diagr s. 
(AFCSR-J20fi)  (AF  EOAR-62-77)  AD  400057 

Unclassified 

Also  published  in  Biochim.  et  Bicphys.  Acta,  v.  65: 

Micrococcus  denitriflcans  were  grown  aerobically  in  a 
medium  con'  lining  sodiutn  glycollate  as  sole  C  source. 
After  harvesting,  the  cells  were  resuspended  in  fresh 
growth  media,  containing  either  25  mM  sodium  glycol¬ 
late  or  25  mM  sodium  succinate  as  sole  C  source.  It 
was  found  that  wher.  glycollate- grown  K.  denitriflcans 
continued  to  grow  on  glycollate  as  C  source,  the  rale 
of  hydroxyaspartate  dehydratase  formation  was  linearly 
related  to  the  increase  in  cell  mass.  However,  when 
the  glycollate-grown  cells  grew  further  on  succinate  as 
sole  C  source,  the  initial  aydroxyaepartate  dehydratase 
content  of  the  culture  increased  only  slightly  during  3 
generations  of  growth.  When  succinate- grown  M. 
denitriflcans  were  placed  in  fresh  growth  medium  con¬ 
taining  25  mM  glycollate  as  sole  C  source,  no  growth 
was  detected  for  the  first  2. 5  h.  However,  the  initial 
low  hydroxyaspartate  dehydratase  level  rose  rapidly. 
When  succinate-grown  M.  denitriflcans  were  placed  in 
fresh  growth  medium  containing  boih  succinate  and  gly- 
collate  there  was  only  slight  hydroxyaspartate  dehydra¬ 
tase  formation.  The  results  indicate  that  the  enzymic 
formation  of  oxaloacetate  from  erythro  S-bydroxyaspar- 
tate  occurs  to  a  quantitatively  negligible  extent  during 
the  growth  of  M.  denitriflcans  on  succinate  but  is  of  im¬ 
portance  In  this  organism's  growth  on  glycollate  as 
sole  C  source. 


1442 

Leicester  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

ENZYMIC  FORMATION  OF  OXALOACETATE  FROM 
ERYTHRO  ^-HYDROXYASPARTATE,  by  H.  L. 
Komberg  and  J.  G.  Morris.  [1962]  |4]p.  inch  diagrs. 
(AFO6R-J201)  (AF  EOAR-62-77)  AD  400058 

Unclassified 

Also  published  in  Biochim.  et  Biophys.  Acta,  v.  65: 

537-545,  1&657  ” 

This  communication  reports  the  presence,  in  extracts 
of  glycollate-grown  Micrococcus  denitriflcans,  of  an 
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enzyme  catalyzing  the  formation  o f  oxaloacetic  acid 
from  erythro  8-bydroxyaapartic  acid.  It  is  suggested 
that  this  new  enzyme,  by  analogy  with  other  known  en¬ 
zymes  catalyzing  the  formation  of  o-oxo  acids  from 
a-amino  g-hydroxyacids,  be  named  "erythro  9-hydroxy- 
asiwrtate  hydro-lyase  (deaminatlng)"  and  carry  the 
name  "hydroxys spartate  dehydratase”. 


1443 

Leicester  U.  Dept,  of  Chemistry  (Gt.  Brit. ). 

EFFECT  OF  ADDED  84  ETHANOL  ON  CONTACT  ION 
PAIRS  IN  CARBON  TETRACHLORIDE,  by  M.  J. 
Blandamer,  T.  E.  Gough  and  others.  [1962]  [2]p.  incl. 
diagrs.  [AF  EOAR-62-64]  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  38:  1034-1035, 
Feb.  TS,  1963.  * 

R  is  found  that  if  the  band  at  34480  cm"',  which  ap¬ 
pears  in  the  spectrum  of  solutions  of  tetra-n-butyl- 
ammonium  iodide  in  CCl<t  is  a  property  of  contact  ion 

pairs,  then  their  concentration  is  unaffected  by  metha¬ 
nol  up  to  a  concentration  of  1. 6  x  10~3m;  above  this  the 
contact  ion  pairs  are  progressively  destroyed. 


1444 

Leicester  U.  Dept,  of  Chemistry  (Gt.  Brit. ). 

EFFECT  OF  ADDED  ELECTROLYTE  ON  THE  ELEC¬ 
TRON  SPIN  RESONANCE  SPECTRA  OF  SOLUTIONS 
OF  METALS  IN  AMMONIA,  by  R.  CatteraU,  J.  Corset, 
and  M.  C.  R.  Symons.  [1962]  [2fc.  incl.  tables. 
(AFO6R-66-0J03)  (AF  EOAR-64-80)  AD  629208 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  272-273, 
Jan!  IT  IMS. - 

Infrared  and  electron  spin  resonance  studies  have  been 
made  of  the  effect  of  added  electrolytes  (Na,  K,  Cs 
Iodides)  on  ammonia  solutions  of  alkali  metals.  The 
equilibria  between  the  solvated  electron  and  the  ex¬ 
panded  metal  ion  is  discussed.  There  was  shown  to  be 
a  definite  interaction  between  the  unpaired  electrons 
and  the  added  cations. 


144$ 

Library  of  Congress.  Science  and  Technology  Div. , 
Washington,  D.  C. 

AEROSPACE  MEDICINE  AND  BIOLOGY;  AN  ANNO¬ 
TATED  BIBLIOGRAPHY,  VOLUME  m,  1954  LITERA¬ 
TURE,  by  A.  J.  Jacobins,  R.  Kenk  and  others.  196G, 
542p.  Incl.  refs.  (Sponsored  Jointly  by  Advanced  Re¬ 
search  Projects  Agency,  [Air  Force  Office  of  Scientific 
Research  under  ESA  61-3],  Defence  Research  Board 
of  Canada,  and  National  Aeronautics  and  Space  Admin¬ 
istration)  Unclassified 


With  the  third  volume  of  this  series,  the  title  was 
dunged  from  Aviation  Medicine  to  Aerospace  Medicine 
and  Biology.  The  bulk  of  the  publication  is  devoted  to 
material  published  during  the  year  1954;  however, 

Items  published  In  1952  or  1953,  which  were  not  In¬ 
cluded  in  preceding  volumes  have  been  Incorporated  ii 
this  volume.  The  compilation  consists  of  approximate¬ 
ly  I3C0  references,  arranged  alphabetically  by  author. 
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Library  of  Congress.  Science  and  Technology  Div. , 
Washington,  D.  C. 

AEROSPACE  MEDICINE  AND  BIOLOGY;  AN  ANNO¬ 
TATED  BIBLIOGRAPHY,  VOLUME  IV,  1955  LITERA¬ 
TURE,  by  A.  J.  Jacobius,  R.  Kenk  and  others.  1961, 
330p.  incl.  refs.  (AF06R-80)  (Sponsored  Jointly  by  Ad¬ 
vanced  Research  Projects  Agency,  [Air  Force  Office  of 
Scientific  Research  under  ESA  61-3],  Defence  Research 
Board  of  Canada,  and  National  Aeronautics  and  Space  Ad¬ 
ministration)  Unclassified 

Volume  4  of  this  bibliography  of  1955  Uterature  consists 
of  approximately  1500  references.  Unlike  volume  3 
which  incorporated  earlier  material  which  had  net  been 
Included  In  preceding  volumes,  the  present  compilation 
omits  earlier  material  in  accord  with  a  plan  to  confine 
all  future  volumes  to  the  literature  of  the  stated  year 
and  to  collect  all  omitted  items  In  a  supplement  to  be 
published  as  ’he  concluding  volume  cf  each  series. 


1447 

Library  cf  Congress.  Science  and  Technology  Div. , 
Washington,  D.  C. 

AER06PACE  MEDICINE  AND  BIOLOGY;  AN  ANNO¬ 
TATED  BIBLIOGRAPHY,  VOLUME  V,  1956  UTERA¬ 
TURE,  by  A.  J.  Jacobius,  R.  Kenk  and  others.  1962, 
378p.  incl.  refs.  (AFO6R-65-0853)  (Sponsored  jointly 
by  Air  Force  [Office  of  Scientific  Research  under 
ESA  63-3],  Federal  Aviation  Agency,  and  National 
Aeronautics  and  Space  Administration)  Unclassified 

This  bibliography  is  port  of  a  continuing  series  of  Ut¬ 
erature  searches  in  the  field  of  aerospace  medicine  and 
biology,  ft  contains  approximately  1500  abstracts  cf 
1956  literature,  including  journal  articles,  reports, 
and  monographs,  arranged  by  subject  category.  An 
author  index,  subject  index,  and  corporate  author  index 
are  included. 


1448 

Libge  U.  (Belgium). 

RESEARCH  IN  HYPERBOLIC  DIFFERENTIAL  EQUA¬ 
TIONS,  by  F.  J.  Bureau.  Final  rept.  Mar.  15,  1962, 
7p.  (AFOSR-2704)  (AF  61(052)86)  Unclassified 

The  specific  objective  of  the  proposed  research  was  t.v 
conduct  a  program  of  investigation  on  the  existence 
and  properties  of  solutions  of  elliptic  and  hyperbolic, 
linear  and  non-linear,  partial  differential  equations. 
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;■!  particular,  a  group  of  researchers  was  centered  on 
the  Initial  value  problem  (problem  of  Cauchy)  lor  lin¬ 
ear  totally  hyperbolic  partial  differentia1.  equations. 

The  object  of  the  second  group  ol  researchers  was  to 
determine  the  asymptotic  behavior  of  the  spectral  func¬ 
tions  associated  with  a  boundary  \alue  problem  for 
totally  hyperbolic  equations  In  several  Independent 
variables.  The  final  result  concerning  this  spectral 
function  depends  on  a  certain  Tauber ian  theorem  whose 
first  form  was  finally  completed  In  o-  der  to  give  a  pre¬ 
cise  estimate  of  the  remainder  term.  The  main  result 
is  that  the  asymptotic  behavior  of  the  spectral  function 
depends  only  on  the  values  of  the  coefficients  of  at 
the  point  x  and  is  independent  of  the  boundary  condi¬ 
tions.  The  same  method  was  used  to  investigate  the 
asymptotic  behavior  of  the  spectral  matrix  cf  the  oper¬ 
ator  of  elasticity.  A  comprehensive  research  program 
on  partial  differential  equations  was  also  initiated  with 
the  view  of  obtaining  new  results  or  new  methods  for 
known  results.  It  appears  that  the  properties  rf  the  fi¬ 
nite  part  and  of  the  logarithmic  part  of  certain  divergent 
integrals  are  basic  for  an  adequate  study  cf  the  prob¬ 
lems  considered. 


1449 

Lockheed  Aircraft  Corp.  (Missiles  and  Space  Div.  ] 
Sunnyvale,  Calif. 

RESPONSE  OF  A  BURNING  SOLID  TO  SMALL- AMPLI¬ 
TUDE  PRESSURE  OSCILLATIONS,  by  F.  A.  Williams. 
[1962]  [14]p.  incL  diagrs.  table,  refs.  [AF  49(638)- 
412]  Unclassified 

Published  In  Jour.  Appl.  Phys. ,  v.  33:  3153-3166, 

Nov.  1962. 

The  acoustic  response  for  waves  normally  incident 
upon  a  burning  surface  region  is  analyzed.  The  com¬ 
bustion  process  involves  heat  conduction  within  the 
solid,  an  irreversible  surface  pyrolysis  process,  and  a 
distributed  gas-phase  reaction  zone  with  completion 
and  diffusion.  Linear  differential  equations  determin¬ 
ing  the  acoustic  response  are  derived  for  arbitrary 
frequencies  and  simplified  to  a  single  second-order 
equation  for  the  case  in  which  the  frequency  is  small 
compared  to  the  recipr.>cal  of  a  characteristic  gaseous 
reaction  time.  An  approximate  analytical  solution  to 
this  last  equation,  valid  when  the  over-all  activation 
energy  for  the  gaseews  reaction  is  large,  is  shown  to 
yield  a  simple  formula  for  'he  admittance,  which 
determines  the  acoustic  response.  This  admittance 
formula  implies  that  sound  waves  are  attenuated  at  lor 
frequencies  and,  in  most  cases,  amplified  only  when  the 
frequency  approaches  the  reciprocal  of  the  reaction 
time.  In  particular,  it  is  inferred  that  a  pure  solid 
ammonium  perchlorate  deflagration  will  not  amplify 
acoustic  vibrations,  and  therefore,  presumably,  will 
not  experience  oscillatory  combustion.  (Contractor's 
abstract) 


1450 

[London  U.  ]  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

FIELDS  SATISFYING  THE  ASYMPTOTIC  CONDITION, 
by  R.  F.  Str eater.  [1962]  [13]p.  incl.  refs.  'AF06R- 
3713)  (AF  EOAP.-61-87)  Unclassified 

Also  published  In  Nuovo  Clmenlo,  Series  X.  ▼.  25: 
274-286,  July  16,  1982. 

It  is  proved  that  a  necessary  and  sufficient  cooditicn  that 
a  local  current  should  be  the  curren.  of  a  loci  field 
satisfying  the  asymptotic  condition  is  that  th  •  'me- 
ordered  products  of  the  current  should  have  tve  same 

1 - particle  singularities  as  come  from  all  Feynman 
graph-  which  can  be  disconnected  by  cutting  1  internal 
line.  It  is  shown  that  a  field  theory  with  a  unique  vac¬ 
uum  and  1 -particle  state,  and  satisfying  the  asymptotic 
condition,  is  i  fined  by  its  set  of  reduced  Wightman 
functions  (whose  spectra  begin  at  the  threshold  of  the 

2- particle  continuum).  The  problem  of  ensuring  that 
the  space  of  states  has  a  positive  definite  metric  is  not 
solved. 


1451 

London  U.  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

MASS-DIFFERENCE  AND  STRANGENESS  EFFECTS  IN 
HYPERON-NUCLEON  SCATTERING,  by  P.  A. 
Protopapadakis.  [1962]  [6J>.  incl.  refs.  (AFOSR-4415) 
(AF  EQAR-62-87)  AD  295973  Unclassified 

Also  pgiishedJ.n^Nuavo  Cimento,  Series  X,  v.  26:  134- 

The  formal  features  cf  a  partial  wave  dispersion  theo¬ 
retical  treatment  of  hyper on-nucleoo  scattering  are  dis¬ 
cussed,  from  the  standpoint  of  their  differences  with 
respect  to  nucleon-nucleon  scattering. 


1452 

London  U.  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

DISPERSION  THEORY  OF  THE  DEUTERON  FORM  FAC¬ 
TOR  AND  ELASTIC  e-d  SCATTERING,  by  H.  F.  Janes. 
[1962]  [13]p.  incl.  diagrs.  table,  refs.  (AF06R-J143) 
(AF  EOAR-62-87)  AD  400090  Unclassified 

Also  published  in  Nuovo  Cinento,  Series  X,  v.  26:  790- 
$152,  Nov\ ~16.  19 62 . 

The  anomalous  threshold  discontinuities  of  the  dealer  on 
form  factors  are  calculated  by  an  extension  of  Cutkos- 
ky's  method  to  the  spinor  case.  The  form  factors  are 
then  evaluated  in  a  tail  approximation  and  substituted 
into  the  single  photo  exchange  term  for  elastic  e-d 
scattering.  The  resulting  expression  is  very  similar 
to  the  Jankus  formula,  but  shows  that  the  usual  modi¬ 
fication  e  -  eF^  should  more  -nrrectly  be 
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e  -  ef5.  (X  -  •/4m2)'1.  The  bare  form  factors  should 
eft  d 

2  l 

also  be  multiplied  by  (1-  s/4m  )  .  Small  angle  scat- 

d 

tering  Is  re-analyzed  with  the  new  formula;  the  changes 
are  largely  masked  by  the  experimental  uncertainties, 
but  result  in  a  small  Increase  in  the  neutron  form  fac¬ 
tor  F®. 


1453 

London  U.  Imperial  Coll,  of  Science  and  Tech. 

(Ct.  Brit.). 

PRODUCTION  OF  STRANGE  PARTICLES  IN  PROTON - 
NEUTRON  COLLISIONS,  by  W.  D.  Curtis.  [1962] 

[14jj.  lncl.  dlagrs.  tables,  refs.  (AFOSR-J318) 

(AF  EOAR  -62-87}  AD  408025  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  ».  27: 

TiSinW;  jSn7T7  1963. 

Strange  particle  production  In  proton-neutron  colli¬ 
sions  is  calculated  by  means  of  the  1-pion  exchange 
(O.  P.  £. )  model  for  an  incoming  neutron  with  a  kinetic 
energy  of  3  gev  In  the  laboratory  frame.  The  calcula¬ 
tion  takes  into  account  2  Feynman  diagrams  and  in¬ 
cludes  tne  interference  term.  Use  Is  m2de  of  the 

o 

Ferrarl-Selleri  cut-off  function  C(o,q  )  and  these  re¬ 
mits  are  compared  with  those  that  do  not  take  this  into 
account.  The  lab.  energy  spectra  of  the  outgoing  nu¬ 
cleons  are  drawn  for  the  6  p  n  processes,  and  their 
total  cross-sections  evaluated.  From  these  results  the 
total  cross-section  values  for  the  4  corresponding  p,p 
reactions  are  deduced  and  compared  with  their  known 
experimental  values  at  2. 85  gev.  Good  agreement  is 
shown  in  3  of  these  cases,  but  the  theoretical  result 
for  the  fourth  one  Is  somewhat  small.  (Contractor's 
abstract) 

1454 

[London  U.  j  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

CALCULATION  OF  THE  YUKAWA  COUPLING  CON¬ 
STANT,  by  It.  Delbourgo.  [1382]  [8]p.  (AF06R-J551) 
(AF  EOAR-62-87)  AD  407923  Unclassified 

Alsc  uubllshed  In  Nuovo  Clraestc,  Series  X,  v.  27: 
143171438,  Mar."  16,  1963. 

By  expressing  Feynman  diagrams  as  dispersion  Inte¬ 
grals  with  a  finite  cut-off,  one  calculates  to  lowest 
order  the  renormalization  constants  Zj,  Z2,  Zj,  for 
a  Yukawa  coupling.  By  setting  each  Z  equal  to  zer:> 
one  obtains  the  approximate  solutions  g2/4»  =  0(30}  and 
u/m  <  0. 2  with  a  cut-off  of  about  3  nucleon  masses. 
(Contractor's  abstract) 


1455 

[Loodon  U.  ]  Imperial  Coll,  cf  Science  and  Tech. 

(Gt.  Brit.). 

T#b  AND  T^  AS  OPPG6ITE  BOUNDARY  VALUES,  by 

M.  A.  Rashid  and  A.  Syed.  [1962]  [5jp.  (AF06R-J5S2) 
(AF  EOAR-S2-87)  AD  408597  Unclassified 

Also  published  In  Nuovo  Clmento.  Series  X,  v.  28: 
T57-T1I,  A'pr7  1,  1963. 

Using  generalized  retard'd  operators,  it  Is  proved  that 
the  result  that  Tab  and  Tgj,  are  opposite  boundary  val¬ 
ues  of  the  same  analytic  function  that  holds  In  axiomatic 
theory  even  for  the  processes  m  -  n. 


1456 

London  U.  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

ELIMINATION  OF  THE  BACKGROUND  INTEGRAL  IN 
THE  REGGE  FORMULA,  by  A.  M.  Kaufman.  [1962] 
[12]p.  (AFQ5R-J966)  (AF  EOAR-62-87)  AD  417147 

Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  27:  804- 
815,  Feb.  1671563. 

B  is  ?hown  that  under  conditions  of  boundedness  of  the 
S- matrix  In  the  left  1/2-plane,  the  background  integral 
in  the  Regge  formula  can  be  removed.  Removal  of  the 
background  integral  forces  the  introduction  of  infinite 
number  of  fixed  poles  in  addition  to  the  Regge  poles. 
This  points  out  the  basic  nonremovability  of  the  contri¬ 
bution  cf  the  background  integral.  (Contractor's 
abstract) 


1457 

[Loodon  U.  ]  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

BROKEN  SYMMETRIES,  by  J.  Goldstone,  A.  Salim, 
and  S.  Weinberg.  [1962]  (6]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF 
EOAR-62-87]  and  Office  of  Naval  Research) 

Unclassified 

Published  in  Phys.  Rev.,  v.  127:  965-970,  Aug.  1,  1962. 

Some  proofs  are  presented  of  Goldstone's  conjecture, 
lhat  if  there  is  continuous  symmetry  transformation  un¬ 
der  which  the  lAngranglan  is  invariant,  then  either  the 
vacuum  state  is  also  invariant  under  the  transforma¬ 
tion,  or  there  must  exist  spinless  particles  of  zero 
mass.  (Contractor's  abstract) 
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[London  U.  ]  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

THE  Rh'  RESONANCE  AT  THE  R*N  THRESHOLD, 
by  C.  H.  Chan.  [1962]  [19j>.  incl.  diagrs.  refs. 

[AF  EOAR-62-87]  Unclassified 

Published  In  Nuclear  Phys. ,  v.  39:  220-238,  Dec. 
T9<5£ - 

Feldman,  Matthews  and  Sa lam's  damping  theory  of  R* 
production  In  Kn  collisions  and  its  effect  on  the  RN 
resonance  at  1  gev/eare  fully  investigated.  To  make 
the  calculation  possible,  we  have  assumed  the  K* - 
meson  to  be  stable  and  taken  the  1-picc-exchange  as 
the  only  contribution  to  the  left  hand  cut.  R  is  found 
that  a  resonance  can  be  produced  in  the  RN  system  in 
the  1  =  0  state  when  R*  is  taken  as  a  vector 

meson. 


2459 

[London  !J.  ]  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.). 

PROTON-ANTIPROTON  ANNIHILATION  INTO  ELEC¬ 
TRONS  AND  MUONS,  by  K.  J.  Barnes.  [1962]  [8jp. 
incl.  diagrs.  refs.  [AF  EOAR-62-87]  Unclassified 

Published  in  Nuovo  Clmento,  Series  X,  v.  28:  284-291, 
Apr.  16,  1963. 

A  formula  for  the  electromagnetic  annihilation  of  a  pa.-- 
ticle-antlparticle  pair  of  spin  1/2  into  another  such 
pair  is  given  in  terms  of  covariant  variables.  This 
formula,  which  allows  for  the  possibility  of  structure 
of  both  pairs.  Is  then  applied  to  the  particular  case  of 
proton-antlproton  annihilation  into  electron  and  muon 
pairs.  (Contractor's  abstract) 


1460 

London  U.  (Imperial  Coll,  of  Science  and  Tech.  ] 

(Gt.  Brit.). 

REDUCTION  OF  S-MATRIX  ELEMENTS,  b7  A.  Syed. 
[1962]  [12]p.  [AF  EOAK-62-87]  Unclassified 

Published  in  Jour.  j/i'-.  Phys. ,  v.  4:  797-808,  June 

1953: 

Expressions  art  btalned.  lor  the  commutators  of  in- 
and  out-fields  with  the  geteralized  retarded  operators 
of  Burgoyne  and  Rueile.  These  are  then  used  to  show 
that  the  matrix  element  <  J»j ,  -  •  • ,  pm  “^/“Pm+l ' 
-pr  in>  ,  where  p  *  (Pj,  P2.  ‘  ‘ .  Pn) ls  arbitrary, 

can  be  reduced  in  terms  of  relarded  functions  without 
using  the  assumption  of  stability  oi  one-particle  states. 


1461 

London  U.  Imperial  Coil,  of  Science  and  Tech. 

(Gt.  Brit.). 

SPECULATIONS  ON  p-MESON  FORM  FACTORS,  by 
K.  J.  Barnes.  [1962]  [9)p.  incl.  diagrs.  table)  refs. 
[AF  EOAR-62-87]  Unclassified 

Published  in  Nuovo  Clmento,  Series  X,  v.  27:  228-237, 
Jan.  1,  1963. 

A  formula  for  the  elastic  electromagnetic  interaction  of 
2  spin- 1/2  particles  with  structure  is  given  in  terms  of 
covar last  variables,  and  this  formula  is  then  used  to 
calculate  the  differential  cross-section  for  the  scatter¬ 
ing  of  p  +  mesons  by  protons.  An  attempt  is  made  to 
discover  what  evidence  of  any  possible  p- meson  struc¬ 
ture  can  be  obtained  from  such  experiments,  and  some 
of  the  difficulties  involved  are  discussed.  (Contractor's 
abstract) 
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London  U.  Inst,  of  Liryngqlogy  and  Otology  (Gt.  Brit. ). 

THF  STUDY  OF  THE  MECHANISM  OF  TRANSFORMA¬ 
TION  OF  PHYSICAL  ENERGY  INTO  NERVE  ACTIVITY 
IN  THE  INTERNAL  EAR,  by  F.  C.  Ormerod.  Final 
technical  rept.  Mar.  1982,  I5p.  incl.  refs.  (AF06R- 
2910)  (AF  51(052)271)  AD  293249  Unclassified 

A  very  full  investigation  has  been  made  into  the  car¬ 
bohydrate  metabolism  in  the  ear  of  the  pigeon.  Experi¬ 
ments  on  the  vestibule  in  pigeons  have  established  the 
presence  of  acetylcholinesterase.  Administration  of 
nocuous  chemical  substances,  alcohol,  quinine,  strep¬ 
tomycin  att2  thiouradl  has  not  been  followed  by  any 
changes  demonstrable  by  light  microscopy.  Rotatory, 
caloric  and  positional  tests  of  the  vestibular  labyrinth 
have  been  carried  out  in  man  and  animals  under  a  va¬ 
riety  of  positions  and  conditions,  and  after  the  ingestion 
in  man  and  the  injection  in  animals  of  various  chemical 
substances.  Echolocation  was  studied,  and  the  noise- 
emitting  and  receptor  mechanism  of  certain  moths  and 
the  direction  finding  procedures  used  by  owls  were  in¬ 
vestigated.  The  properties  of  ultrasonic  vibrations 
were  investigated.  Anatomic  and  histologic  prepara¬ 
tions  of  the  skulls  and  ears  of  a  wide  variety  of  small 
animals  were  made. 
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London  U.  Inst,  of  Laryngology  and  Otology  (Gt.  Brit. ). 

CORRELATED  ORIENTATIONS  SOUNDS  AND  EAR 
MOVEMENTS  OF  HORSESHOE  RATS,  by  J.  D.  Fye, 

M.  Flinn  and  others.  [1962]  [4]p.  incl.  diagrs. 
(AF06R-J208)  (In  cooperation  with  Harvard  U. , 
Cambridge.  Mass,  and  Mass.  Inst,  of  Tech. , 

Lexington)  (AF  EOAR-61-40)  AD  400179 

Unclassified 

Also  published  in  Nature,  v.  196:  1169-2288,  Dec.  1962. 


Horseshoe  bats  emit  a  buzz  of  rapidly  repeated  and 
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shortened  orientation  sounds  when  echo-locating  ob¬ 
jects  at  close  range.  Motion  pictures  and  synchronized 
tape  recording*  were  taken  of  this  species,  some  at 
768  frames/sec  and  others  at  64  frames/sec.  There 
was  a  close,  though  not  perfect,  correlation  between 
the  emission  of  the  short  pulses  and  the  alternating 
movements  of  the  ears.  If  these  bats  are  deprived  of 
the  use  of  these  muscles  that  move  the  pinnae,  they 
compensate  by  nodding  the  head  vigorously.  A  brief 
investigation  of  the  muscles  responsible  for  ear  move¬ 
ments  was  undertaken.  The  speed  of  contraction  of 
the  superficial  cervico-auricularls  muscle  when  loaded 
with  the  pinna  was  tested  with  direct  electrical  stimu¬ 
lation.  B  was  shown  that  the  auricular  muscles  are 
capable  of  moving  the  pinna  by  separate  contractions 
within  the  normal  speed  range  ol  the  active  bat.  Pres¬ 
ent  results  are  compatible  with  the  hypothesis  that 
Rhinolophus  is  able  to  use  the  Doppi.vr  shifts  which  the 
moving  ears  impose  on  returning  echoes  of  Us  own  ori¬ 
entation  sounds.  (Contractor's  abstract) 


London  0.  Coll.  Dept,  of  An  tomy  (Gt.  Brit. ). 

THE  LIMITS  OF  TRANSFER  OF  A  LEARNED  DIS¬ 
CRIMINATION  TO  FIGURES  OF  LARGER  AND 
SMALLER  SIZES,  by  J.  R.  Parriss  and  J.  Z.  Young. 
[1962]  [X8j>.  incL  dlagrs.  tables.  (AFOSR-J936) 

[AF  EOAR-61-39]  AD  415872  Unclassified 

Also  published  in  Zeltschr.  verglichende  Physiol. , 
v.  «r*r8-W57  1962. 


[London  U.  Coll,  i.ept.  of  Anatomy  (Gt.  Brit. )] 

SIMULTANE  -oh  SHAPE  DISCRIMINATION  IN  OCTO¬ 
PUS  AFTER  REMOVAL  OF  THE  VERTICAL  LOBE,  by 
W.  R.  A.  Muniz,  N.  S.  Sutherland,  and  J.  Z.  Young. 
[1982]  [10]p.  Incl.  tables,  refs.  (AF06R-J937) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  EOAR-61-39]  and  Office  of  Naval 
Research)  Unclassified 

Also  published  in  Jour.  Exper.  Biol. ,  v.  39:  557-566, 


Octopuses  from  vhic..  the  vertical  or  median  superior 
frontal  lobes  had  been  removed  were  able  to  discrimi¬ 
nate  between  objects  shown  simultaneously,  although 
they  could  not  distinguish  them  when  shown  successive¬ 
ly.  Discrimination  by  operated  animals  was  always 
less  accurate  than  by  controls.  A  very  difficult  simul¬ 
taneous  discrimination  could  not  be  performed  without 
the  vertical  lobes  (although  the  same  animal  was  able 
to  make  it  before  operation).  A  discrimination  learned 
by  the  simultaneous  method  before  operation  continues 
to  appear  (though  less  accurately)  after  vertical  lobe 
removal.  The  experiments  therefore  confirm  previous 
evidence  that  the  representations  that  ensure  correct 
visual  responses  do  not  lie  mainly  in  the  vertical  lobes, 
but  elsewhere  (probably  in  the  optic  lobes).  The  func¬ 
tion  of  the  vertical  lobes  is  considered  to  be  to  stabUize 
and  perhaps  lower  the  level  of  tendency  to  attack. 


The  hypothesis  was  tested  in  Octopus  that  the  capacity 
to  transfer  to  figures  of  various  sizes  depends  upon 
experience  of  different  sizes  ol  retinal  image  during 
training.  During  training  to  discriminate  between 
vertical  and  horizontal  rectangles,  discrimination  was 
always  better  for  larger  than  for  smaller  figures. 
Rectangles  22  x  4. 5  mm,  when  seen  at  1000  mm,  are 
near  the  limit  of  discrimination.  Some  groups  oil  ani¬ 
mals  were  given  wide  retr  a!  experience.  They  were 
either  allowed  to  approach  *.ie  figures  during  training, 
or  were  trained  in  3  fixed  positions.  Other  groups  were 
given  limited  retinal  experience,  being  trained  in  one 
position  and  not  allowed  to  move  towards  the  figures. 
Transfer  was  found  to  be  greater  in  the  groups  where 
the  transfer  figures  were  within  retinal  experience, 
especially  for  transfer  downwards.  The  animals 
showed  some  capacity  to  recognize  figures  outside 
retinal  experience  larger  than  the  training  figure, 
when  the  training  figure  was  small  and  at  a  distance. 
However,  there  was  very  little  recognition  of  retinal 
images  smaUer  than  any  seen  during  training.  Oc¬ 
topuses  trained  with  small  figures  a  short  distance 
away  cannot  recognize  larger  figures.  As  recorded  in 
other  species,  transfer  was  always  better  to  figures 
2  and  4  times  the  size  used  in  training  than  to  half  and 
a  quarter  the  size  used  In  training.  Outside  these  lim¬ 
its  transfer  decreased  rapidly. 


London  U.  Coll  Dept,  of  Anatomy  (Gt.  Brit.  ). 

STUDIES  ON  THE  RECEPTORS  IN  THE  CEREBRAL 
VESICLE  OF  THE  ASCIDIAN  TADPOLE.  I.  THE 
OTOLITH,  by  P.  N.  DiUy.  [1962]  [6J>.  tool.  IHus. 
diagr.  (AFOSR-J939)  [AF  EOAR-61-39]  AD  415867 

Unclassified 

Also  published  in  Qiart.  Jour.  Microscopic  Sci. , 

Electron  microscope  observations  of  the  gravity  re¬ 
ceptor  of  the  tadpole  larva  of  Cioca  intestlnalls  show 
that  the  otolith  is  unlceUular.  The  nucleus  of  the  oto¬ 
lith  persists  for  the  entire  life  r*  the  tadpole.  The 
pigment  mass  of  the  otolith  Is  IntraceUular,  and  it  ap¬ 
pears  to  be  built  up  by  fusion  of  granules.  The  otolith 
cell  has  a  free  part  within  the  cavity  of  the  cerebral 
vesicle,  and  a  foot  part  which  is  contained  within  a 
mound  of  cells  on  the  ventral  wall  of  the  cerebral  vesi¬ 
cle.  The  junction  between  these  2  parts  is  probably 
the  transducer  region.  The  transducer  region  is  a  com¬ 
plex  system  of  folded  cell  membrane.  Distortion  of  this 
system  during  rotation  of  the  tadpole  while  swimming 
probably  evokes  changes  in  the  neurones  which  surround 
the  foot  process  of  the  otolith  ceH.  One  of  these  neu¬ 
rones  is  connected  to  the  cerebral  ganglion  by  a  process 
which  may  be  an  axon.  Fibrils  extend  from  the  trans¬ 
ducer  region  of  the  otolith  cell  to  the  basement  mem¬ 
brane,  and  probably  serve  to  resist  distortion  of  the 
transducer  reghso.  The  loot  process  of  the  otolith  ceH 
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is  connected  to  the  surrounding  cells  by  specializa'ions 
of  the  cell  membrane  similar  to  attachment  plaques. 
The  observations  suggest  that  the  otolith  las  been 
evolved  from  a  cilium. 


1467 

London  U.  Coll.  [Dept,  ol  Chemistry]  (Gt.  Brjt. ). 

d-ORBlTALb  IN  COMPOUNDS  OF  SECOND-ROW  ELE¬ 
MENTS.  I.  SFg,  by  D.  P.  Craig  and  C.  Zauli.  [1962] 

|8^J.  incl.  tables,  refs.  (AFOSR-J6)  (A  F  61(052)61) 

AD  400.'82  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. ,  v.  37:  601-608, 

Aug7T,“T5657  “ 

Optimum  exponent  values  for  3s,  3p,  and  3d  orbitals  of 
sulfur  in  SF,j  have  been  calculated  in  an  electrostatic 
approximation.  The  sulfur  electrons  are  perturbed  by 
fluorine  potentials  appropriate  to  self-consistent  field 
wave  functions  for  the  flucine  orbitals,  and  the  ener¬ 
gy  minimized  with  respv  to  wave-function  exponents. 
The  optimum  values  are  k3s  =  2‘  °,  k3p  =  I-6.  and  k3d" 

1.  2,  corresponding  to  expansion  jf  3s  and  3p  orbitals, 
and  contraction  of  3d,  compared  with  free-atom  values. 
The  values  are  remarkably  stable  to  changes  in  va¬ 
lence-orbital  configurations  as  between  SFg,  S+Fg", 

S'TFg~,  and  even  S"Fg*.  They  are  also  little  affected 

ty  change  in  hybridization  at  fluorine,  and  should 
therefore  be  suitable  for  use  in  the  construction  of 
molecuiar  wave  functions.  Although  the  calculated 
energies  include  no  exchange  terms  they  are  still  of 
some  interest  since  they  suggest,  for  example,  that 
the  promotion  energy  to  the  configuration  spV  of 
sulfur  (estimated  to  be  25-31  ev)  can  be  compensated  by 
the  energy  of  molecule  formation.  (Contractor's 
abstract) 
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London  U.  Coll.  [Dept,  of  Chemistry]  (Gt.  Brit.). 

d-ORBITALS  IN  COMPOUNDS  OF  SECOND-ROW  ELE¬ 
MENTS.  II.  COMPARISON  OF  H,  C,  F,  AND  Cl  AS 
LIGANDS,  by  D.  P.  Craig  and  C.  Zauli.  [1962]  [7jj. 
incl.  diagrs.  tables.  (AFOSR-JIO)  (AF  61(052)61) 

AD  400387  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  609- 
6T5,  Aug  1,  1962. 

Calculations  have  been  made  to  contrast  the  euects  of 
H,  C,  F.  and  Cl  as  ligands  on  loosely  booty' d  orbi¬ 
tals  of  second-row  elements.  Sets  of  1,  ?  (at  right 
angles),  4  (square),  and  6  (octahedrc’1  identical  atoms 
are  compared.  The  approximation  is  electrostatic, 
with  the  use  of  potentials  derived  frem  self-consistent 
field  wave  functions.  The  order  of  jffectiveness  is 
F  >  Cl  >  C  »  H.  The  first  3  are  more  nearly  ecual 
in  their  perturbing  power  than  expected  from  their 
electronegativities,  and  hyaregen  is  surprisingly  inef¬ 
fective.  The  conclusions  lend  themselves  to  some 


generalization  to  the  conditions  of  binding  in  second- 
row  elements.  These  are  discussed,  and  some  exam¬ 
ples  given.  (Contractor's  abstract) 
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London  U.  Coll.  [Dept,  of  Chemistry]  (Gt.  BrU.). 

MECHANISM  OF  BENZIDINE  AND  SEMIDIN E  REAR¬ 
RANGEMENTS.  PART  X.  SUBSTRATE-ISOTOPE  EF¬ 
FECTS  ON  KINETICS  AND  PRODUCTS  OF  ACID  RE¬ 
ARRANGEMENT  OF  THE  HYDRAZOBENZENES,  by 
D.  V.  Banthorpe  and  E.  D.  Hughes.  [1962]  (8jp.  incl. 
tables.  (AFOSR-64-1554)  (AF  61(052)66]  AD  446117 

Unclasslf  ' 

Also  published  In  Jour.  Chem.  Soc.  (London),  No.  654: 
33B5733T37  SeptT  1962. 

Hydrazobenzene,  its  4, 4’-dideutero-derivatives,  and  a 
derivative  C-deuterated  everywhere  except  In  4,4'- 
positlons,  have  been  rearranged  with  acid  in  aqueous 
dioxan  and  in  aqueous  and  anhydrous  ethanol;  and  com¬ 
parisons  have  been  made  of  the  rearrangement  rate3 
and  product  proportions.  The  products  are  benzidine 
16-12%,  and  diphenyllne  24-28%,  the  small  variation 
depending  on  the  solvent.  Neither  in  para-  nor  In  ortho- 
positions  dees  deuteratlon  sake  a  detectable  dilference 
either  to  reic’ion  rates  or  to  product  ratios.  The  aro¬ 
matic  prclon  l-.sses  are  concluded  to  occur  after  the 
activatii  n  barrier  for  rearrangement  has  been  sur¬ 
mounted,  and  after  the  mechanism  has  decisively 
branched  towards  the  individual  products.  (Contrac¬ 
tor's  abstract) 
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London  U.  Coll.  [Dept,  of  Chemimry]  (Gt.  Brit. ). 

MECHANISM  OF  BENZIDINE  AND  SEMIDINE  REAR¬ 
RANGEMENTS.  FART  IX.  SUBSTRATE-ISOTOPE 
EFFECTS  ON  KINETICS  AND  PRODUCTS  OF  ACID 
REARRANGEMENT  OF  1,  l’-HYDRAZONAPHTHALENE 
by  D.  V.  Banthorpe,  E.  D.  Hughes  and  others.  [1962] 
[9]p.  incl.  tables,  refs.  (AFOSR-64-1809)  (AF  61- 
(052)66]  AD  449096  Unclassified 

Also  published  in  Jour.  Chem.  Soc.  (London),  No.  653: 
3299-3306,  SeiJT  1962. 

1, 1'- Hydra  zona  ptithalene,  as  well  as  its  2, 2'-  and  4, 4'- 
dideutero- derivatives,  the  preparation  of  which  Is 
described,  have  been  rearranged  with  acid  In  60% 
aqueous  dioxan,  ana  comparisons  have  been  made  of 
rearrargement  rates  and  product  proportions.  The 
same  hydrazo- compounds  have  been  rearranged  with 
acid  in  95%  aqueous  ether-ethanol,  and  comparisons 
have  been  made  of  product  proportions.  In  the  condi¬ 
tions  of  'heae  comparisons,  3  products  alone  are 
formed,  the  single  4, 4’-rlng-cou-'led  product,  naphibi- 
dlne,  and  the  pair  of  2, 2'-ring-coupled  products,  di- 
naphthyline,  and  its  cyclised  relative,  dlbenzocarba- 
zole,  all  in  substantial,  easily  measurable,  amounts. 

In  the  dioxan  solvent,  neither  2-deuteration  nor  4- 
d ^iteration  affects  the  overall  rate  of  rearrangement. 
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la  both  solvents,  neither  2-  oar  4-deuteralion  affects 
the  ratio  o f  4,4'-  to  total  2,  Z'-riog-coiiplrtt  product*. 
In  both  Mirents,  2-deuSeratlon,  but  not  4-deuteratlon, 
does  change  the  Internal  ratio  of  the  two  2, 2'-ring- 
coupied  products,  the  shift  being  large,  and  in  favor 
of  the  carbazole.  (Contractor's  abstract) 


1471 

London  U.  Coll.  [Oept.  of  Physics]  (Gt.  Brit. ). 

SUBTRACTION  CONSTANTS  IN  »  -  *  A  N-  R  DISPER¬ 
SION  RELATION,  by  P.  Menotti.  [1962]  [3)p.  [AF  61- 
(052)408]  Unclassified 

Published  in  Nuovo  Cimento,  Series  X,  ▼.  23:  931-933, 

TEFTTTmz. 

The  author  Introduces  a  double  subtraction  in  the  dis¬ 
persion  relation  for  the  helicity  amplitude  f°(t)  in  the 
reaction  »-»  -  N-R.  * 
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London  U.  CoU.  Dept,  of  Physics  (Gt.  Brit. ). 

PION-NUCLEON  SCATTERING  AND  PION-PION  IN¬ 
TERACTIONS,  by  J.  Hamilton.  P.  Menotti  and  others. 
June  8,  1962  (94)?.  lncl.  diagrs.  tables,  refs.  (Tech¬ 
nical  note  no.  5)  (AFOGR-3382)  (AF  EOAR-62-3) 

AD  284995  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128:  1881-1907, 

Nov.  15,  1962. 

The  dispersion  relations  for  v-N  partial  wave  ampli¬ 
tudes  are  applied  to  s-wave  and  p-wave  scattering 
data.  The  low  energy  behavlo  •  of  the  T  =  O,  J  *  O  and 
T  =  1,  J  •  t  f-f  scattering  amplitudes  is  deduced, 
and  the  results  are  shown  to  be  in  agreement  with 
other  Information  on  f-i  scattering. 
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London  U.  Coll.  Dept,  of  Physics  (Gt.  Brit. ). 

PREDICTION  OF  PION  PRASES,  Ft  D.  Atkinson. 
June  20,  1962  (26)>.  InuJ.  diagrs  x-Ja.  (Technical 
note  no.  8)  (AF06R-3547)  (AF  EOAR-62-3) 

AD  285521  Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  1908-1915, 
RovT  TBTTStT 

A  method  of  deducing  the  pion-ploc  phase  shifts  from 
the  plan-nucleon  phase  shifts  is  developed.  A  pre¬ 
dominantly  attractive  S-wave  Interaction  is  found.  A 
resonant  P-wave  and  an  appreciable  D-wave  Sr  e  also 
deduced.  (Corrector's  abstract) 


1474 

London  U.  Coll.  Dept,  of  Physics  (Gt.  Brit. ). 

ANGULAR  CORRELATIONS  IN  A  BETA  DECAY,  by 
L.  Egardt.  July  4.  1862  [19)>.  incl.  diagrs.  table. 
(Technical  note  no.  7)  (AF06R-3548)  (AF  EOAR-62-3) 
AD  285294  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X  v.  27: 
357-367,  Jan.  IS,  1903. 

A  current-current  type  of  interaction  is  assumed  with 
the  conventional  lepton  current  coupled  to  a  general 
hyper  cm  current  involving  6  unknown  form  factors.  The 
expression  obtained  tor  the  electron  proton  angular 
correlation  is  to  a  large  extent  dominated  by  phase 
space  and  for  reasonable  assumptions  about  the  form 
factors  the  angular  distribution  of  electrons  with  respect 
to  the  proton  momentum  is  always  peaked  in  the  back¬ 
ward  direction.  This  also  holds  true  for  a  scalar, 
paeudoscalar  or  a  tensor  interaction.  Some  comments 
are  made  on  the  effect  of  an  Intermediate  particle. 


3475 

Lend  on  U.  Coll.  Dept,  of  Physics  (Gt.  Brit. ). 

ANGULAR  CORRELATIONS  IN  A  BETA  DECAY,  by  L. 
Egardt.  Sept.  11,  1962  (19)?.  lncl.  diagrs.  fable. 
(Technical  note  no.  10)  (AF06R-4062)  (AF  EOAR- 
62-3)  AD  290702  Unclassified 

For  abstract  see  item  no.  1474,  Vol.  VL 
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London  U.  CoU.  Dept,  of  Physics  (Gt.  Brit. ). 

PION-PION  INTERACTIONS  IN  THE  STATES  T  -  ? 
AND  T  =  1,  by  T.  D.  Spearman.  Aug.  29,  1362  jl7]p. 
incl.  diagrs.  tables,  refs.  (Technical  note  no.  9) 
(AFO6R-4063)  (AF  EOAR-62-3)  AD  290624 

Unclassified 

Also  published  in  Phys.  Rev. .  v.  129:  1847-1857, 

ranlfr'Mw." ' 

New  dispersion  relations  are  derived  for  the  s-wave 
pioo-nucleco  scattering  ampUtudes.  These  relations 
are  specifically  chosen  to  facilitate  the  task  of  separat¬ 
ing  the  2-pion  exchange  term  from  the  other  effects 
contributing  to  low  energy  pion-nucleon  scattering.  In 
these  equations  the  contribution  from  the  unknown  short 
range  terms  is  markedly  suppressed,  a  greater  em¬ 
phasis  is  placed  on  the  experimentally  better  estab¬ 
lished  very  low  energy  pion-nucleon  data,  (in  particu¬ 
lar,  on  the  scattering  lengths),  and  in  the  contribution 
of  the  2-pion  exchange  term,  the  lower  energies  are 
more  heavily  stressed.  The  terms  due  to  the  2-pion 
exchange,  which  we  isolate,  are  very  clearly  recog¬ 
nized  by  their  characteristic  energy  dependences. 

Tbe  2-ploc  exchange  terms  are  analyzed  in  terms  of 
the  interaction  between  the  2  plans.  The  values  ob¬ 
tained  for  these  terms  are  made  to  yield  information 
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about  the  phase- shifts  for  ploc-ploc  scattering  in  the 
T  -  1  and  T  =  0  states.  In  the  T  *  1  state  the  data  are 
well  fitted  with  a  narrow  resonance  in  the  plon-ploo 
system  at  750  mev  Taking  the  results  of  electron- 
nucleon  scattering  experiments  in  conjunction  with  the 
present  data,  the  half-width  of  this  resonance  is  found 
to  lie  between  40  and  60  mev,  in  agreement  with  the 
experimental  data  for  the  observed  P-meson. 


1477 

London  U.  Coll.  Dept,  of  Physics  (Gt.  Brit. ). 

ON  THE  Agj  DECAY,  by  L.  Egardt.  Aug.  29,  1962 
[14]p.  incl.  diagrs.  refs.  (Technical  note  no.  8) 
(ArOSR-4064)  (AF  EOAR-62-3)  AD  290625 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  27: 
368-375,  Jan.  16,  1963. 

Expressions  for  the  proton  spectrum  are  obtained  under 
the  assumption  of  a  current-current  interaction  and 
for  a  scalar  and  tensor  interaction.  If  the  induced 
form  factors  are  neglected  and  the  V-A  form  factors 
are  assumed  to  be  constant,  the  spectrum  yields  useful 
information  about  the  relative  strength  of  the  vector 
and  axial  vector  current. 


1478 

London  U.  Coll.  Dept,  of  Physics  (Gt.  Brit. ). 

RESEARCH  IN  RIGS  ENERGY  PHYSICS  AND  RE¬ 
LATED  TOPICS,  by  J.  Hamilton.  Final  rept.  Oct. 
1961-Oct.  1962.  Nov.  27,  1962,  4p.  (AF06R-4400) 

(AF  EOAR-62-3)  AD  295975  Unclassified 

Work  on  the  application  of  dispersion  relation  techniques 
to  pion-nuclecn  and  nucleon-nucleon  interactions  is  re¬ 
viewed.  Considerable  work  has  also  been  dene  on  the 
leptonic  decays  of  hyperons.  Among  the  topics  dis¬ 
cussed  are  pion-nuclecn  scattering,  s-wave  plon- 
nucleon  scattering,  p-w,ive  pion-micleon  scattering, 
nucleon-nucleon  Interact*  ens,  and  hyperon  decay. 


1479 

London  U.  CoU.  Dept,  of  Physics  (Gt.  Brit. ). 

SOME  REMARKS  ON  THE  DECAY,  tv  L.  Egardt. 

[1962]  (2]p.  Incl.  refs.  fAF  EOAR-62-3] 

Unclassified 

Published  in  Nuovo  Cimento,  Series  X,  v  26:  200- 
201,  Oct.  i,  1962 

General  formula  for  the  proton-electron  angular  corre¬ 
lation  and  the  proton  spectrum  Is  given.  Electron  dis¬ 
tribution  is  peaked  in  the  backward  direction. 


1480 

Long  Island  Biological  Assoc. ,  Inc. ,  Cold  Spring  Harbor, 

N.  Y. 

COLD  SPRING  HARBOR  SYMPOSIA  ON  QUANTITA¬ 
TIVE  BIOLOGY.  VOL.  XXVI.  CELLULAR  REGULA¬ 
TORY  MECHANISMS,  Cold  Spring  Harbor,  N.  Y. , 

June  4-12,  1961,  ed.  by  L.  Frisch.  Cold  Spring  Hai  - 
bor,  Long  Island  Biological  Assoc. ,  Inc. ,  1961,  408p. 
incl.  lllus.  diagrs.  tables,  refs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-61-73,  Atomic  Energy  Commission, 

National  Institutes  of  Heetth,  National  Science  Founda¬ 
tion,  and  Rockefeller  Foundation)  Unclassified 

This  symposium  was  devoted  to  the  role  of  genetic  ma¬ 
terial  as  an  information  code  in  protein  synthesis  and 
the  mechanism  of  information  transfer  from  DNA  to  the 
site  of  synthesis.  Major  attention  was  given  to  cellular 
mechanisms  governing  the  rates  of  enzyme  activity  and 
enzyme  synthesis.  While  most  of  the  research  pre¬ 
sented  dealt  with  microorganisms,  the  significance  of 
these  efforts  in  questions  of  normal  and  abnormal  growth 
and  development  in  multicellular  forms  is  apparent'. 


1481 

Long  Island  Biological  Assoc. ,  Inc. ,  Cold  Spring  Harbor, 
N.  Y. 

BASIC  MECHANISMS  IN  ANIMAL  VIRUS  BIOLOGY. 
27’TH  COLD  SPRING  HARBOR  SYMPOSIUM  ON  QUAN¬ 
TITATIVE  BIOLOGY.  Final  summary  rept.  June  7-13, 
1962  [6 i>.  (AF06R-5108)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
62-276,  Atomic  Energy  Commission,  National  Insti¬ 
tutes  of  Health,  National  Science  Foundation,  and 
Rockefeller  Foundation)  AD  413871  Uncaasifled 

Papers  dealing  with  various  arpects  of  animal  virus 
biology  were  presented.  One  paper  discussed  virus 
structure  from  the  viewpoint  of  the  crystallographer. 
Two  papers  that  were  completely  spontaneous  resulted 
from  the  recognition  that  the  field  was  infused  with 
ideas  for  wl’ch  there  was  no  uniform  nomenclature.  A 
series  of  proposals  for  these  ideas,  as  well  as  a  sys¬ 
tem  for  grouping  viruses  according  to  recognized  prop¬ 
erties,  were  formulated.  From  several  laboratories, 
there  were  papers  applying  the  new  concepts  of  molecu¬ 
lar  biology  to  diverse  animal  viruses.  In  some  papers, 
the  traditional  question  of  the  host-parent  relationship 
was  brought  to  the  level  of  cell  biology.  Several  papers 
erne  concerned  with  the  mechanisms  by  which  viral 
agents  may  Induce  tumors. 


1482 

Long  Island  Biological  Assoc. ,  Inc. ,  Cold  Spring  Harbor, 
N.  Y. 

COLD  SPRING  HARBOR  SYMPOSIA  ON  QUANTITATIVE 
BIOLOGY:  VOL.  XXVII.  BASIC  MECHANISMS  IN  ANI¬ 
MAL  VIRUS  BIOLOGY,  Cold  Spring  Harbor,  N.  Y. , 
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June  7-13,  1982,  ed.  by  L,  Frisch.  Cold  Spring  Har¬ 
bor,  Long  Island  Biological  Assoc. ,  Inc. ,  1982,  Iv. 
Incl.  lllua.  dlagrs.  tables,  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF 
AFOKR-62-278.  Atomic  Energy  Commission,  National 
Institutes  of  Health,  National  Science  Foundation,  and 
Rockefeller  Foundation)  Unclassified 

Fes-  abstract  see  item  no.  1481,  Vol.  VI. 


Los  Angeles  State  Coll.  Dept,  of  Chemistry,  Calif. 

THE  EFFECT  OF  CERTAIN  VARIABLES  ON  THE 
ULTRASONIC  CLEAVAGE  OF  PHENOL  AND  OF 
PYRIDINE,  by  D.  L.  Currell,  G.  Wilhelm,  and  S. 
Nagy.  {1982]  [4fc>.  Inch  tables,  refs.  (AFOSR-J781) 
(AF  49(633)471)  AD  412978  Unclassified 

Presented  at  Pacific  Southwest  Regional  meeting  of 
the  Amer.  Chem.  Soc. ,  Los  Angeles,  Calif. ,  Dec. 
i960. 

Also  published  In  Jour.  Amer.  Chem.  Soc. ,  v.  85: 
TTrfiO.JanTiO,  1963. 

The  effect  of  pH  and  dissolved  gases  on  the  ultrasonic 
reaction  of  aqueous  solutions  of  phenol  and  of  pyridine 
to  produce  acetylene  has  been  investigated.  Phenol  in 
alkaline  solution  and  pyridine  in  acid  solution  are  es- 
sentiaUy  unaffected  by  ultrasonic  waves.  The  rate 
of  production  of  acetylene  Is  dependent  upon  the  ratio 
of  specific  heats  of  the  dissolved  gases.  The  rate  of 
the  ultrasonic  cleavage  of  the  pyridine  ring  was  shown 
to  be  independent  of  the  surface  tension  of  the  reaction 
solution.  Hie  significance  of  these  results  Is  dis¬ 
cussed  In  terms  of  possible  mechanisms  for  the  chemi¬ 
cal  effect  of  ultrasonic  waves. 


1484 

Louisiana  State  U. ,  Baton  Rouge. 

INTERVAL  CLANS  WITH  NONDEGENERATE  KER¬ 
NEL,  byR.  C.  Phillips.  [1S62]  (Sjp.  (AF  18(603)89) 

Unclassified 

Published  In  Proc.  Amer.  Math.  Soc. ,  v.  14:  396- 


Let  S  be  a  compact,  connected  semigroup  with  identity 
(l.  e. ,  a  clan)  whose  underlying  space  is  an  ordered 
space  (hcmeomorphic  to  an  interval  of  real  numbers). 
The  author  calls  such  semigroups  interval  clans. 
Suppose  further  that  the  kernel  K  Is  proper  and  non- 
degenerate.  From  known  results,  K  conf'^R  of  either 
all  left  zeros  or  all  right  zeros.  It  is  resumed  u.->t 
these  are  all  right  zeros;  in  the  case  of  left  zeros,  the 
result  is  analogous.  The  author  characterizes  such 
semigroups  in  terms  of  an  interval  semigroup  with 
zero  S'  and  a  mapping  h  as  follows.  Let  u  denote  the 
Identity,  d  the  other  point,  and  0  the  zero  of  S'.  Then 
there  exists  an  idempotent  oc  (0,u]  such  that  do  =  0, 
and  h  is  a  continuous  mapping  of  [0,u]  on  a  compact 
connected  ordered  space  Inducing  a  congruence  on  the 


standard  thread  I-  semigroup  [0,©}.  The  construc¬ 
tion  for  retrieving  the  semigroups  S  from  S'  and  h  re¬ 
quires  a  number  of  defining  relations  which  are  too 
complicated  to  reproduce  here.  The  setuigic-up  S'  is 
simply  the  Rees  quotient  of  S.  Although  the  paper  con¬ 
siders  only  separable  spaces,  the  proofs  seem  no:  *« 
depend  on  the  separability.  (Math.  Rev.  abstract) 


1485 

Louvain  U.  (Belgium). 

PRESSURE  DEPENDENCE  OF  THE  RESISTIVITY  OF 
GERMANIUM,  by  A.  Van  Itterbeek,  O.  Verbeke,  and 
F.  Theeuwes.  [1962]  [7jp.  Inch  diagrs.  tables,  refs. 
(AFOSR-84-0767)  (AF  EOAR-63-40)  AD  436488 

Unclassified 

Also  published  In  Physlca,  v.  29:  757-763,  June  la-'?. 

The  specific  resistivity  of  a  germanium  n-type  mono- 
crystal  of  high  resistivity  (78  ohm-cm  at  15°C  has  been 
measured  as  a  function  a t  pressure  and  temperature. 
Calculations  are  carried  cut  on  the  pressure  and  tem¬ 
perature  dependence  of  the  intrinsic  energy  gap  and 
electron  mobility.  The  pressure  dependence  has  been 
measured  with  hydrostatic  pressures  up  to  1000km/cmZ 
in  a  temperature  range  of  328. 8°K  to  174”K.  Measure¬ 
ments  of  the  specific  resistivity  as  a  function  of  tem¬ 
perature  were  carried  out  down  to  liquid  hydrogen  tem¬ 
peratures. 


1486 

[Louvain  U.  ]  (Belgium). 

A  PHASE-SELECTIVE  X-Y-RECORDER  FOR  MAG¬ 
NETIC  RESONANCE  EXPERIMENTS,  by  L.  Van 
Gerven,  A.  Van  Itterbeek,  and  L.  Stals.  [1982]  (3 ]p. 
inch  illns.  (AF06R-84-2531)  [AF  EOAR-63-40] 

Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of 
the  First  Intemat’h  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962)  New  York,  Academic  Press,  v.  2:  684- 
686,  1963. 

This  note  briefly  describes  a  phase-selecting  synchro¬ 
nous  detecting  X-Y  recorder  for  differential  recording 
of  weak  magnetic  resonance  signals.  An  electrody¬ 
namical  wattmeter  is  used  as  the  phase-selective 
element. 


1487 

[Louvain  U.  ]  (Belgium). 

LOW  FIELD  EPR  MEASUREMENTS  IN  DPPH  AT  LOW 
TEMPERATURES,  by  L.  Van  Gerven,  A.  Van 
Itterbeek,  and  L.  De  laet.  [1962]  fI4]p.  tael.  Ulus, 
dlagrs.  tables.  (AFOFR-64-2532)  [AF  EOAR-63-40] 

Unclassified 
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Also  published  In  Paramagnetic  Resonance,  Proc.  ol 
the  First  Internat'l.  Conf. ,  Jerusalem  (Israel)  (July 
16-20,  1962),  New  York,  Academic  Press,  v.  2:  905- 
SS3,  1963. 

The  g-facLw,  the  line  width  and  the  relaxation  time  A 
DPPI1  have  been  measured  at  28  MHz  between  liquid 
helium  temperatures  and  room  temperature.  At  very 
low  temperatures,  the  g-factor  displays  a  peculiar 
temperature  dependence,  which  is  possibly  due  to  un¬ 
certainties  in  the  demagnetization  corrections.  The 
shape  o f  the  DFPH  absorption  lines  lias  been  inver"- 
gated  by  means  oi  graphical  comparison.  In  the  *nole 
temperature  range  they  display  a  generalized  Lorent- 
zian  shape.  In  the  whole  temperature  range,  the  line 
width  values  are  rather  low,  compared  *■>  those  lr  the 
literature.  The  line  width  increases  sharply  between 
50°  and  20° K,  in  agreement  with  Singer's  and  the 
authors'  previous  measurements.  Furthermore,  a 
maximum  in  the  line  width  vs  temperature  curve  is 
found  around  10°K.  Using  the  dependence  of  the  line 
w'Cin  on  Hj,  preliminary  and  rough  measurements 

have  been  made  of  the  relaxation  time  between  1. 7“ 
aiti  "OQ'K.  (Contractor’s  abstract,  modified) 

1488 

Louvain  U-  Dept.  of  Applied  Mechanics  (Belgium). 

DYNAMIC  i.StHAVIOF.  OF  PLATES  UNDER  THERMAL 
STRESS,  by  Bueiens.  Mar.  1962  (93{p.  incl. 
diagrs.  refs  (Technical  repL  no  1)  (AF06R-3195) 
(AF  61(052)49!?}  AC  738431  Unclassified 

The  effect  of  nommUorm  thermal  stress  on  vibrational 
behavior  of  plates  is  sfcd’Sd,  first  for  a  fiat,  then  for 
a  buckled  plaic  (aclwiln"  the  case  of  Initial  imperfec¬ 
tions).  The  effect  el  uniform  initial  stress  on  wave 
propagation  is  considered,  phase  and  group  velocities 
being  computed  and  approximated  In  function  of  wave 
number  and  stress.  The  experiments  agree  with 
theory  as  fai  as  order  of  magnitude  in  concerned. 


1489 

Louvain  U.  Lab.  for  Inorganic  and  Analytical  Chemistry 
(Belgium). 

KINETICS  OF  THE  PROPYLENE-OXYGEN  FLAME 
REACTION,  by  R.  Burke,  F.  Dewael  and  A.  van 
Tiggelen.  (1962]  [Sip.  incl  diagrs.  tables.  (AF08R- 
J648)  (AF  EOAR-62-65)  AD  413632  Unclassified 

Also  published  in  Combustion  and  Flame,  v.  7:  83-88, 
Mar.  3983. 

rinme  propagation  velocities  and  temperatures  have 
been  measured  in  propylene-oxygen  mixtures  at  dif¬ 
ferent  mixture  strengths  and  varying  dilutions  with 
nitrogen.  An  activation  energy  a?  40  kcal  and  a  mean 
molecular  weight  of  chain  carriers  of  32  can  be  de¬ 
rived  from  these  measurements.  The  reaction  mecha¬ 
nism  is  discussed. 


1490 

Louvain  U.  (Lab.  for  Inorganic  and  Analytical  Chemistry 
(Belgium). 

A  K2NET-J  .  TUDY  OF  HYDROCARBON-QXYGEN- 
NITROGE't  'LAME  SYSTEMS  AND  MOLECULAR 
WEIGH."  ~F  CHAIN  CARRIERS,  by  W.  E.  Falconer 
ami  A.  van  .'iggclen.  [1962]  [14 Jp,  Incl.  diagrs.  tables, 
refs.  (AF06R-J1014)  [AF  EOAR-63-42] 

Unclassified 

Also  published  in  Ninth  Symposium  (Internat'l. )  on 
Combustion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27- 
Sept.  1,  1962),  New  York,  Academic  Press,  1963, 
p.  689-702. 

The  over-all  activation  energy  (FT)  of  the  branching 
process  and  the  mean  molecular  weight  (M)  sf  the 
chain  carriers  have  been  derived  for  flames  of  n-butane, 
lsobutane,  and  neopentane.  The  results  are  respective¬ 
ly:  n-butane:  M  -  513;  f^.=  33  kcal;  lsobutane:  M  =  24; 

Ej.  =  31  kcal;  and  neopentane:  M  =  28;  Ef  -  38  kcal. 

These  results  are  compared  to  analogous  data  obtained 
previously  with  other  hydrocarbons  and  an  interesting 
relation  is  observed  between  the  bond  energy  CH  and 
the  activation  energy  of  the  branching  process  at  least 
for  saturated  hydrocarbon  compounds.  Furthermore 
the  rather  low  value  of  the  mean  molecular  weight  of 
the  chain  carriers  constitutes  an  argument  in  Javor  of  a 
rapid  destruction  of  the  alky!  rad1  cal.-  In  their  reaction 
with  molecular  oxygen;  so  per oxj  '^-Lca’s  persist  at 
the  higher  temperatures  of  the  flame  as  compared  to 
the  temperature  In  slow  oxidations.  (Contractor’s 
abstract,  modified) 


1491 

Lund  U.  Dept,  of  Pharmacology  (Sweden). 

RESEARCH  ON  EFFECTS  OF  ACETYLCHOLINE  ON 
THE  MAMMA  I  JAN  MOTOR  END- PLATE,  by  S. 

Thesleff.  r\  a!  technical  rept.  Aug.  25,  1962  [ 5]p. 
incl.  refs.  (ArOSR-3479)  (AF  61(052)108)  AD  284909 

Unclassified 

Investigation  of  the  electrophysiological  properties  of 
the  mammalian  motor  enc-plate  reveal:  (1)  Prolonged 
or  Intermittent  application  of  acetylcholine  <!«sensi- 
tlzas  the  chemoreceptors  of  the  motor  end-plate,  (2) 
The  motor  nerve  controls  the  size  of  the  chemoseosi- 
live  surface  in  muscle  fiber,  presumably  through  the 
release  of  a  chemical  mediator,  and  (3)  The  chemical 
sensitivity  of  end-plate  receptors  -jj  muscles  from  pa¬ 
tients  with  myasthenia  gravis  is  normal,  suggesting  that 
the  neuromuscular  defect  ic  this  disea  we  is  of  pre¬ 
junctional  origin.  (Contractor’s  abstract) 
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149a 

Lund  U.  LVpt.  o t  Pharmacology  (Sweden). 

NERVOUS  CONTROL  OF  CHEMOSENSTTCVITY  Ot 
MUSCLE,  by  S.  Thesleff.  (1981]  [lR)p.  incl.  Ulus, 
dlagrs.  tables,  ids.  (Sponsored  Jointly  by  (Air  Force 
Office  of  Scientific  Reseerrh  under  AF  81(052)108], 
Muscular  Dyati ophy  Associations  of  America,  Inc. , 
and  Public  Health  Service)  Unclassified 

Published  in  Ann.  New  York  Acad.  Sci. ,  v.  94:  535- 

risrwrs,  i9si. 

Experiments  on  isolated  mammalian  skeletal  muscle 
by  electrical  micromethods  Indicated  that  muscle  fibers 
have  a  high  uniform  sensitivity  to  acetylcholine  (ACH) 
and  that  upon  lnservatiou,  the  chemoeeasiUve  area  de¬ 
creases  in  else  until  it  covers  only  the  end-plate  re¬ 
gion.  According  to  this  view,  the  motor  nerve  has  2 
functions:  (1)  to  initiate  mechanical  activity  In  muscle, 
and  (2)  to  control  the  fixe  of  its  chemo-receptor  sur¬ 
face.  Since  inactivity  cannot  explain  the  global  chemo- 
sensitivity  of  denervated.  muscle  fibers,  it  is  assumed 
that  lack  cf  some  chemical  agent  released  by  the  nerve 
Is  responsible  for  the  extension  of  the  receptor  surface. 


1463 

Lund  U.  Dept.  of  Pharmacology  (Sweden). 

IDEAS  REGARDING  RECEPTOR  "DESENSmZATION" 
AT  THE  MOTOR  END-PLATE,  by  D.  Elmqvist  and  S. 
Thesleff.  [1*52]  [6]p.  tool.  Ulus.  refs.  (AFOSR- 
J389)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  (AF  EOAR-  62-28]  and  Muscular 
Dystrophy  Associations  o'  America)  AD  408249 

Unclassified 

Also  pOlished  in  Rer.  Canad.  Biol. ,  v.  21:  229-234, 

TW5T - 

A  description  is  given  cf  ibe  process  by  which  depo- 
larixing  drugs  render  the  cnemorecepiors  of  the  motor 
ead-plate  refractory  to  chemical  stimulation.  *'vi- 
dence  la  pr  esented  for  and  against  the  possibility  that 
receptor  desensUizatiou  by  acetylcholine  is  one  of  the 
factors  limiting  the  rate  at  which  impulses  propagale 
across  the  neuromuscular  junction.  The  mechanism 
of  receptor  desensitization  is  unknown,  but  current 
theories  regarding  this  process  are  presented. 


1494 

Lund  U.  Dept,  of  Physics  (Sweden). 

THE  RELATIVE  ABUNDANCE  OF  NUCLEI  HEAVIER 
THAN  LITHIUM  Of  PRIMARY  COSMIC  RADIATION,  by 
K.  Kristiansson,  O.  Mathicsen  and  A.  Steaman.  June 
1962  (48)?.  led.  dlagrs.  tables,  refs.  (AF06R-3177) 
(AF  EOAR-81-37)  AD  282243  Unclassified 

Also  published  in  Arkiv  Fysik,  v.  23:  479-504,  1963. 


The  relative  abundance  of  nuclei  heavier  than  lithium 


in  primary  cosmic  radiation  was  investigated.  Photo¬ 
metric  measurements  were  made  ca  362  tracks  of 
heavy  primary  particles  (Z  >  3),  which  were  found  In 
sn  emulsion  stack  exposed  over  Texas  at  41°  geomag¬ 
netic  latitude.  The  measurements  have  been  corrected 
for  different  emulsion  effects.  Results  of  observations 
are  presented.  (Contractor’s  abstract) 


1495 

Lund  U.  [Dept,  of  Physics]  (Sweden). 

PRIMARY  C06MIC  RADIATION  AND  VERY  HIGH  EN¬ 
ERGY  INTERACTIONS,  by  S.  von  Frtesen.  Adminis¬ 
trative  rept.  no.  1,  June  1-Nov.  30,  1962,  3p. 
(AFOSR-4815)  (AF  EOAR-62-71)  Unclassified 

Cosmic  ray  particles  undergoing  collisions  with  emul¬ 
sion  nuclei  are  being  used  in  an  analysis  of  nucleus- 
nucleus  collisions.  The  analysis  Involves  determina¬ 
tion  of  the  nature  of  the  secondary  panicles,  their  ener¬ 
gy  and  angular  distribution.  A  procedure  for  measuring 
the  charge  of  low-energetic  heavy  particles  stopping 
in  the  emulsion  Is  being  tested.  For  this,  an  instru¬ 
ment  which  registers  the  profile  of  the  tracks  cs  a  func¬ 
tion  of  residual  range  has  been  constructed.  A  com¬ 
parative  study  of  the  determination  of  particle  charge 
by  the  integral  blob  length  method  as  given  by  Barkas 
nd  a  photometric  method  already  being  used  in  this 
-aboratory  is  being  made.  A  theoretical  calculation 
has  been  performed  of  the  spectra  of  t'  e  iron  group  with 
different  assumptions  about  the  acceleiation  mecha¬ 
nism,  and  the  experimental  spectrum  has  bees  com¬ 
pared  with  the  calculated  distribution.  Work  cm  the 
tracing  of  tracks  found  in  one  of  the  stacks  exposed  at 
Guam  in  1959  is  continuing. 


1J95 

Lund  U.  Thermocnemistry  Lab.  (Sweden). 

THERMOCHEMISTRY  OF  SELECTED  RADICAL  KE- 
COHBJNAftQN  REACTIONS,  by  S.  Surmer.  Final 
rept.  J-p-  15,  1962,  lOp.  incl.  refs.  (AFOSR-2237) 

(AF  61(052)46)  AD  274252  Unclassified 

Th-  photolysis  of  primary  or  secondary  aliphatic  di¬ 
sulfides  in  an  organic  matrix  at  77°K  quantitatively’ 
leads  to  tha  reaction  RjR2CHSSCHPjR2  — * 

RyRaC  =  S  -  HSCHRyR2.  Strong  evidence  is  pre¬ 
sented  for  the  formation  of  stabilized  thienyl  radicals 
when  a  thiol  la  photolyzed.  A  few  other  compounds  were 
studied  strengthening  the  view  that  2  fairly  large  radi¬ 
cals  cannot  sltrultaneoisly  be  formed  and  separately 
trapped  in  the  system  studied.  Thus,  one  of  the  basic 
difficulties  cannot  be  overcome  in  developing  a  method 
tor  the  determination  cf  radical  recombination  energies 
by  warming  up  a  solid  solution  cf  trapped,  identical 
radicals,  generated  in  situ.  This  statement  should  be 
valid  in  dealing  with  simple,  not  highly  resonance- 
stabilized  molecules.  (Contractor’s  abstract) 
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1497 

Lund  U.  Thermochemistry  Lab.  (Sweden). 

A  STUDY  ON  CONTRACTION,  RELATIVE  VISCOSITY 
AND  MELTING  CURVES  OF  SOME  GLASS- FORMING 
HYDROCARBON  MIXTURES,  by  K.  Rosengren.  Jan. 
15,  1962  [9 )p.  inch  diagrs.  table.  (Technical  note  no. 
7)  (AFOSR-2327,  pt.  1)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  61(052)- 
46,  Swedish  Natural  Research  Council,  and  Swedish 
Technical  Research  Council)  AD  274160 

Unclassified 

Also  published  in  Acta  Chem.  Scand. ,  v.  16:  1421- 

tes; i5sr^ — 

The  contraction,  relative  viscosity  and  melting  curves 
have  been  studied  for  a  number  of  hydrocarbon  mix¬ 
tures  that  form  glassy  states  upon  freezing  at  77’ K. 
The  commonly  used  iso-pentane  -  3-methyl  pentane 
glasses  as  well  as  3  new  mixtures  have  been  studied. 
The  very  smooth  curves  obtained  for  the  iso-pentane. 

-  3-methyl  pentane  glasses  studied  conclusively  prove 
the  absence  of  a  microcrystalline  structure,  which 
might  undergo  phase  transformation  below  150°K. 
(Contractor's  abstract,  modified) 


1498 

Lund  U.  Thermochemistry  Lab.  (Sweden). 

SOME  NEW  GLASS- FORMING  HYDROCARBON  MIX¬ 
TURES,  by  K.  Rosengren  and  S.  Sunner.  Jan.  15, 

1962  [4]p.  (Technical  note  no.  8)  (AFOSR-2327,  pt.  2) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  61(052)46,  Swedish  Natural  Research 
Council,  and  Swedish  Technical  Research  Council) 

AD  274163  Unclassified 

Also  published  in  Acta  Chem.  Scand.,  v.  16:  51’.,  196?.. 

Binary  and  ternary  mixtures  of  hydrocarbons  have  been 
tested  on  their  ability  to  form  transparent  glasses  at 
liquid  nitrogen  temperature.  Three  parts  of  n-pentane 
and  8  parts  of  neo-hexane  gave  a  stable  glass,  con¬ 
sidered  to  be  more  inert  towards  radical  attack  than 
previously  known  glass-forming  mixtures,  which  all 
contain  hydrocarbons  with  tertiary  carbon  atoms.  (Con¬ 
tractor's  abstract) 


A  number  of  primary,  secondary  and  tertiary  aliphatic 
disulfides  have  been  photolyzed  in  a  hydrocarbon  ma¬ 
trix  at  77’K  using  super  high-pressure  mercury  lamps 
together  with  appropriate  filter.  The  spectral  changes 
have  been  recorded  and  the  reaction  products,  obtained 
after  warm-up,  have  been  Identified  using  gas-liquid 
chromatography.  All  primary  and  secondary  disulfides 
(except  Me^Sj)  behave  in  an  analogous  stolchlometrlcaA- 

ly  simple  way  (In  contrast  to  tertiary  butyldisulflde). 
Strong  evidence  is  presented  for  the  view  that  the  only 
detectable  overall  reaction  occurring  during  photolysis 
is  RjRjCHSSCHRjRj  -  RjRjC^S  +  HSCHRjRj.  The 

presence  of  both  reaction  products  has  been  established. 
The  spectral  changes  during  the  photolysis  of  dimethyl 
disulfide  are  only  initially  analogous  to  those  of  the 
other  primary  disulfides.  Upon  prolonged  Irradiation  un¬ 
known  reactions  occur,  leading  to  the  formation  of  car- 
bonomonosulfide,  among  other  products.  (Contractor's 
abstract) 


1500 


Lund  U.  Thermochemistry  lab.  (Sweden). 

THE  PHOTOLYSIS  OF  ALKANETHIOIS  IN  A  RIGID 
GLASS  AT  77° K  WITH  THE  POSSIBLE  FORMATION  OF 
THIYL  RADICALS,  by  K.  Rosengren.  Jan.  15,  1962 
[6j>.  incl.  dlagr.  (Technical  note  no.  10)  (AFOSR- 
2327,  pt.  4)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  61(052)46,  Swedish  Natu¬ 
ral  Research  Council,  and  Swedish  Technical  Research 
Council)  AD  274160  Ucclacitfled 


bllahsc'  In  Acta  Chem.  Scand. ,  v.  16:  1418- 


The  photolysis  of  diethyl-,  dl-lsopropyl-,  and  dl-nor- 
mal -butyl  disulfide  In  an  organic  matrix  at  77*  K  leads 
to  the  formation  of  a  rather  sharp  and  fairly  stable  ab¬ 
sorption  peak  at  about  25  kc/cm.  After  warming  to 
room  temperature,  considerable  quantities  of  disulfide 
were  found  In  the  solution.  From  this  and  additional 
experimental  evidence.  It  is  concluded  that  this  peak 
best  can  be  assigned  to  the  thiyl  radical.  (Contractor's 
abstract) 


1501 

Lund  U.  Thermochemistry  Lab.  (Sweden). 


1499 

Lund  U.  Thermochemistry  Lab.  (Sweden). 

A  SYSTEMATIC  STUDY  OF  THE  PHOTOLYSIS  OF 
SOME  DIALKYL  DISULFIDES  IN  A  RIGID  GLASS  AT 
77’ K,  by  K.  Rosengren.  Jan.  15,  1962  (28  Jp.  Incl. 
diagrs.  tables,  refs.  (Technical  note  no.  9)  (AFOSR- 
2327,  pt.  3)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  61(052)46,  Swedish  Natu¬ 
ral  Research  Cornell,  and  Swedish  Technical  Research 
Council)  AD  274160  Unclassified 

Also  published  iu  Acta  Chem.  Scand. ,  v.  18:  1401- 

nro5557 — 


THE  PHOTOLYSIS  OF  IODINE,  ETHYL  IODIDE  AND 
HYDROGEN  IODIDE  IN  A  RIGID  GLASS  AT  77* K  by  D. 
Timm.  Jan.  15,  1962  [13]p.  Incl.  diagrs.  refs.  (Tech¬ 
nical  note  no.  11)  (AF06R-2327,  pt.  5)  (Sponsored 
Jnintly  by  Air  Farce  Office  of  Scientific  Research  under 
Ar  61(052)46,  Swedish  Natural  Research  Council,  and 
Swedish  Technical  Research  Council)  AD  274160 

Unclassified 

Also  published  In  Acta  Chem.  Scand. ,  v.  16:  1455- 


It  has  been  found  that  the  photolysis  of  iodine  in  a  hydro¬ 
carbon  matrix  at  77° K  does  not  lead  to  the  formation 
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d  Iodine  atoms.  That  the  photolysis  of  ethyl  iodide  de¬ 
pends  on  the  viscosity  of  the  matrix  has  been  con¬ 
firmed  and  spectral  characteristics  of  intermediates 
have  been  recorded.  Identical  characteristics  were 
found  when  HI  was  photolyzed  and  it  has  been  shown 

that  h-  Is  not  Involved.  (Contractor's  abstract) 

3 

1502 

Lund  0.  Tfcer  -(Chemistry  Lab.  (Sweden). 

ELECTRONIC  ABSORPTION  SPECTRA  OF  UNCON¬ 
JUGATED  ALKYL  TRIALS  AND  THIONES,  by  K. 
Rosengren.  Apr.  S,  1962  [13)}.  lncl.  dlagrs.  table, 
refs.  (Technical  note  no.  12)  (AFO6R-2705)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  61(052)46,  Swedish  Natural  Science  Research 
Council,  and  Swedish  Technical  Research  Council) 

AD  280979  Unclassified 

Also  published  in  Acta  Chem.  Scand  ,  v.  16:  2284- 

258571582: 

The  electronic  spectra  of  a  number  of  simple  aliphatic 
thials  and  thiones  have  been  evaluated.  The  C-S  com¬ 
pounds  were  obtained  together  with  the  corresponding 
thiols  by  photolysis  of  disulfides  In  hydrocarbon  glasses 
at  77°  K.  Besides  the  previously  known  absorption  in 
the  risible  region  (n  -  »X  transition,  2  peaks  were  re¬ 
corded  in  the  far  ultraviolet  one  of  which  was  seen  only 
at  room  temperature.  By  comparison  with  analogous 
oxygen  compounds,  the  2  peaks  were  attributed  to 
n  -  o*  and  »  -  »  x  transitions,  respectively,  the  latter, 
disappearing  at  77° K,  occurring  from  a  vlb rationally 
excited  level.  When  the  solutions  were  stored  at  room 
temperature,  the  Intensity  of  the  thlocarbonyl  absorp¬ 
tion  gradually  disappeared.  Far  ethanethlal,  the  dis¬ 
appearance  was  shown  to  correspond  to  a  simultaneous 
formation  of  the  trlmer,  2,4.6-trlmethyl  trithlane. 
(Contractor's  abstract) 


1503 

Lund  U.  Thermochemistry  lab.  (Sweden). 

PHOTOLYSIS  OF  DIALKYL  DISULFIDES  IN  AN  OR¬ 
GANIC  MATRIX  AT  77°K  (Abstract),  by  K.  Rosengren. 
[1962]  [2)>.  (AF  61(052)46)  Jnclasslfled 

Also  published  In  Bull.  Soc.  C?  'm.  Belg. ,  v.  71: 
855-856,  Nov.  -Dec.  1962. 

A  number  of  disulfides  (RjRjCHS^,  where  Rj  =  Alkyl 
and  Rj  =  Alkyl  or  H,  have  been  photolyzed  In  a  hydro¬ 
carbon  matrix  at  77°K  using  high-pressure  mercury 
lamps  together  with  appropriate  filters.  The  spectral 
changes  have  been  recorded  and  the  reaction  products, 
obtained  after  warm-up.  have  been  identified.  It  has 
been  postulated  that  the  only  detectable  reaction  oc¬ 
curring  is  RjR^CHSSCHRjRj  -  R^RjC  =  S  *  HSCHRjRj. 

Some  bf  the  main  facts  supporting  this  view  are  the  fol¬ 
lowing:  (1)  During  photolysis  of  all  primary  and  sec¬ 
ondary  disulfides  the  disulfide  maximum  at  40  kc 
cm*1  diminished,  and  absorption  peak  grew  up  in  the 


region  44-45  kc  cm*1  and  a  well-defined  ifcbestic 
point  was  recorded;  (2)  With  more  concentrated  solu¬ 
tions  a  faint  red  color  appeared,  peak  maximum  at  about 

19. 5  kc  cm*1;  (3)  When  the  photolyzed  samples  were 
analyzed  using  gas-liquid-chromatography  (GLC)  mer¬ 
captan  was  found  in  amounts  varying  with  the  time  of 
photolysis;  and  (4)  Using  GLC  it  was  also  demonstrated 
that  photolysis  at  ?7°K  of  a  solution  containing  2  differ¬ 
ent  disulfides  gave  no  mixed  disulfide. 

1504 

Lyons  U.  [Dept,  of  Physiology)  (France). 

[RESEARCH  ON  THE  NERVOUS  STRUCTURES  AND 
THE  MECHANISMS  RESPONSIBLE  FOR  THE  DIFFER¬ 
ENT  PHASES  OF  PHYSIOLOGICAL  SLEEP]  Recherches 
sur  les  structures  nerveuses  et  les  mecanlsmss  re- 
ponsables  des  dlfferentes  phases  du  sommeil  physiolo- 
gique,  by  M.  Jouvet.  [1962]  [2)p.  incl.  Ulus,  diagrs. 
table,  refs.  (AF06R-4179)  (AF  61(052)109) 

Unclassified 

Also  published^}  Arch.  Ital.  Biol. ,  v.  100:  125- 

The  results  of  this  paper  support  the  idea  that  2  struc¬ 
tures  are  responsible  for  the  different  phases  of  sleep. 

It  revealed,  on  one  hand  that  necessary  role  of  the  neo¬ 
cortex  in  the  appeance  of  the  synchronization  phe¬ 
nomenon  ir.  sleep  and  on  the  other  hand,  the  hypnotic 
system  situated  at  the  pontine  reticular  formation  in  re¬ 
lationship  with  the  bordering  system  which  is  responsi¬ 
ble  for  the  period  of  rapid  cortical  activity  during  Bleep. 
In  the  first  part  of  the  report,  an  electroencephalo- 
graphlc  analysis  of  the  different  phases  of  physiological 
sleep  in  cats  is  presented.  The  second  chapter  deals 
with  the  threshold  of  wakefulness.  The  third  concerns 
the  different  phases  of  sleep  Induced  by  stimulation. 

The  fourth  section  is  dedicated  to  evoked  response  dur¬ 
ing  sleep,  and  the  final  chapter  discusses  the  different 
effects  of  a  variety  of  drugs. 


1505 

Lyons  U.  Dept,  of  Physiology  (France). 

RESEARCH  ON  THE  NEUROPHYSIOLOGICAL  MECHA¬ 
NISMS  OF  SLEEP,  by  M.  Jouvet.  Final  technical  rept. 
Jan.  -Dec.  1961.  May  1962,  24p.  incl.  res.  (AFOSR- 
2886)  (AF  61(052)472)  AD  288435  Unclassified 

Investigations  on  new-born  kittens  nave  shown  that  the 
rhombencephallc  phase  of  sleep  is  the  first  pattern  of 
behavioral  sleep  observed  after  birth  and  that  the  fast 
cortical  activity  during  sleep  precedes  for  some  days 
the  appearance  of  the  fast  cortical  activity  during 
arousaL  PoiygrapMc  recordings  of  EEG  and  EMG  of 
the  neck  muscles  hive  shown  the  periodical  appearance 
of  a  regular  theta  cortical  activity  with  a  total  decrease 
of  muscular  tonus,  during  behavioral  sleep.  These 
periods  are  analogous  to  the  rhombencephallc  sleep  in 
the  cat.  Injection  cf  sodium -y-hydroxybutyrate  and 
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sortlum-y-butyrolacton  induces  a  sleep  like  state  In 
normal  cats  which  is  d liter ent  from  physiological 
sleep.  In  decorticate  cats  however,  these  drugs  may 
induce  rhombencephalic  sleep. 


1S06 

Lyons  U.  [Dept,  of  Physiology]  (France). 

[POLYGRAPHIC  STUDY  OF  SLEEP  IN  THE  LAMB] 
Etude  polygraphique  du  son- -veil  chez  l'agneau,  by  D. 
Jouvet  and  J.  L.  Valats.  [1662]  [4]p.  incl.  diagrs. 
(AFOSR-J343)  (AF  61(052)472)  Unclassified 


Also  pub.  ,3hed  in  Compt.  Rend.  Stances  Soc.  Biol. , 
v.  15fl:  1407-1410,  June  25,  1932. 

Eye  movements  in  man  are  recorded  during  wakeful¬ 
ness  and  during  sleep.  During  wakefulness,  eye  move¬ 
ments  correspond  to  an  angular  speed  o f 125“C/sec. 
During  the  rhombencephalic  phase  of  sleep,  the  ocular 
movements  registered  have  an  angular  speed  of  73“ /sec. 
Results  are  analyzed  statistically  and  are  presented  In 
tabular  form. 


1508 


Also  published  in  Compt.  Rend.  Stances  Soc.  Biol. . 
v.  156:  1411-1414,  June  25,  1962. 

Results  show  that  the  2  phases  of  sleep  observed  in 
other  mammals  are  the  same  as  those  observed  in  the 
young  ruminams.  There  Is  a  decrease  of  the  rhomben¬ 
cephalic  phase  of  sleep  at  the  time  of  onset  of  chewing. 
This  lowering  of  the  rhombencephalic  phase  cf  sleep 
can  be  due  to  a  number  of  factors  adding  to  the  matura¬ 
tion  of  the  nervous  system. 


1507 

Lyons  U.  [Dept,  of  Physiology]  (France). 

[STUDY  OF  OCULAR  MOVEMENTS  OBSERVED  IN 
MAN  DURING  AWAKENING  AND  SLEEP]  Etude  des 
mouvements  oculalres  observes  chez  1'Homme  au  cours 
de  la  veUle  et  du  sommeil,  by  M.  Jeannerod  and  J. 
Mouret.  [1962]  [4]p.  incl.  diagrs.  tables,  refs. 
(AI-06R-J344)  (AF  61(052)472)  Unclassified 


Lyons  U.  [Dept,  of  Physiology]  (France). 

[BEGINNING  OF  LACTASE  SECRETION  IN  THE  RAB¬ 
BIT  BY  INJECTION  OF  5-HYDROXYTRYPT AMINE  IN 
THE  REGION  OF  THE  HYPOTHALAMUS]  Dtclench- 
ment  de  la  secretion  lactee,  chez  la  La  pine,  par  injec¬ 
tion  de  5-hydroxytryptamlne  dans  la  region  de  l’hypo- 
thalamus,  by  R.  Krhl,  J.  C.  Czyba,  and  others.  [1962] 
[2$.  [AF  61(052)472]  Unclassified 


Published  in  Compt.  Rend.  Stam-es  Soc.  Biol. ,  v.  156: 
lil'4-1415,  June  25,  1862. 


The  administration  cf  5-hydraxytryptamine  at  the  level 
of  the  hypothalamus  Is  capable  of  bringing  about  lactase 
secretion  in  the  rabbit  In  the  same  way  that  sub-cutane¬ 
ous  injections  of  reserplne  do. 


Lyman  Lab.  of  Physics,  Cambridge,  Mass. 

see  Harvard  U.  Lyman  lab.  of  Physics,  Cambridge, 
Mass. 
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ISOS 

McMaster  U.  Hamilton  Coll. ,  Ont.  (Canada). 

OXIDATION  OF  METALS  AND  ALLOYS,  by  W.  W. 
Smeltzer.  Final  rept  Oct.  31,  1959-Oct.  31,  1961. 
Jan.  20,  1962,  5p.  tncl.  table.  (APOSR-2197)  (AF  49- 
(638)734)  Unclassified 

A  summary  of  research  conducted  on  the  oxidation  of 
metals  and  alloys  Is  presented.  This  includes  studying 
the  quantitative  oxidation  rate  on  metals  and  alloys 
important  as  potential  aircraft  and  missile  structural 
materials  and  analyzing  for  the  diffusion  processes  of 
oxygen  In  the  surface  oxide  and  metal  substrate  during 
oxidation  of  metals  in  Periodic  Subgroup  I\'B  (titanium, 
zirconium  and  hafnium)  and  Iron. 


15K 

McMaster  U.  Hamilton  Coll. ,  Ont.  (Canada). 

THE  HIGH- TEMPERATURE  OXIDATION  KINETICS 
OF  ZIRCONIUM,  by  K.  H.  Akrara  and  W.  W.  Smeltzer. 
jl962]  [17]p.  lncl.  Ulus,  diagrs.  tables,  refs.  (APOSR- 
3559)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Re?"rc-h  under  AF  49(638)734  and  Defence  Research 
Board  of  Canada)  AD  612238  Unclassified 

Also  published  In  Canad.  Metal!.  Quart.,  v.  1:51-57, 
July- Sept.  19  627 

An  investigation  of  the  parabolic- linear  oxidation  of 
zirconium  at  800°  and  350°C  Is  reposted.  It  was  found 
that  irrespective  of  the  oxygen  concentration  in  the  m»tal 
substrate,  parabolic  kinetics  represent  the  growth  of  the 
initial  compact  oxide  scale  while  linear  kinetics  repre¬ 
sent  the  later  stages  of  growth.  Metallographlc  observa¬ 
tions  indicated  a  transition  from  a  compact  to  compact 
plus  porous  oxide  scale.  Accompanying  hardness  meas¬ 
urements  demonstrated  that  oxygen  penetrated  into  the 
metal  via  a  steady  concentration  profile  during  linear 
oxidation.  An  exponential  solution  of  the  diffusion  equa¬ 
tion  fitted  to  the  concentration  profile  gave  evaluations 
of  the  oxygen  diffusion  constant  In  the  metal  which  are 
in  good  agreement  with  such  evaluations  from  diffusion 
experiments.  Several  features  of  the  oxidation  klnehcs  of 
zirconium  and  titanium  were  correlated  as  further  eluci¬ 
dation  of  the  properties  of  metals  in  Periodic  Subgroup 
IVB. 


1511 

McMaster  U.  Hamilton  Coll. .  Ont.  (Canada). 

OXIDATION  OF  METALS  BY  SHORT  CIRCUIT  AND 
LATTICE  DIFFUSION  OF  OXYGEN,  by  W.  W.  Smeltzer, 
R.  R.  Haerlng,  and  J.  a  Klrkaldy.  (I960]  [6jp.  tncl. 
diagrs.  refs.  (AFOSR-3112)  (Also  bound  with  Its 
AFOSR-J1356;  AD  432718)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR-61- 
108  and  Defence  Research  Board  of  Canada) 

Unclassified 

Also  published  in  Acta.  Metall. ,  v.  9:  880-885,  Sept. 

T55I7 


For  abstract  see  Item  no.  1143,  Vol.  IV. 


1512 

McMaster  U.  Hamilton  Coll. ,  Ont.  (Canada). 

CORROSION  OF  IRON  BASE  ALLOYS  AT  HIGH- 
TEMPERATURES,  byW.  W.  Smeltzer.  (1962)  (6jp, 
tncl.  lllus.  diagrs.  refs.  (APOSR-J106)  (AF  APOSR- 
61-108)  AD  400425  Unclassified 

Presented  at  Annual  general  meeting  of  the  Canari.  Inst. 
Mining  and  Metall. ,  Ottawa,  Ont. ,  Apr.  1962. 

Also  published  in  Canad.  Mining  and  Metall.  BuU. ,  v.  55: 
759-764,  Dee.  1962. 

Algo  published  In  Trans.  Canad.  Inst.  Mining  and  MetalL , 
V.  g5:T/T3YF,  Dec.  1962. 

The  utilization  of  alloys  in  metallurgical  dust  collection 
systems  is  commonly  determined  by  their  resistance  to 
the  attack  of  corrosive  atmospheres.  The  steels  de¬ 
veloped  to  meet  the  trends  toward  higher  opera!'. 
temperatures  fall  within  the  ferritic  chromium  and  the 
austenitic  chromium-nickel  classifications.  This  paper 
presents  a  survey  of  the  principles  governing  the  cor¬ 
rosion  resistance  of  these  alloys  In  oxidizing  atmos¬ 
pheres,  and  reviews  the  corrosion  mechanisms  which 
contribute  to  the  deterioration  of  this  resistance  at  high 
temperatures. 
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McMaster  U.  Hamilton  Coll. ,  Ont.  (Canada). 

THE  EVAPORATION  OF  IRON- CHROM»UM  ALLOYS 
CONTAINING  5  AND  25  PEP.  CENT  CHROMIUM  IN 
THE  TEMPERATURE  RANGE  SOO°-1080'C,  by  L.  A. 
Morris  and  W.  W.  Smeltzer.  [1962]  [5jp.  incl.  lllus. 
diagrs.  tables,  refs.  (APOSR-64-1229)  (AFAPOSR- 
61-108)  AD  442854  Unclassified 

Presented  at  meeting  of  the  Electrochem.  Soc. ,  Boston, 
Mass.,  Sept.  16-20,  1962. 

Also  published  In  Jour.  Electrochem.  Soc.,  v.  110:  997- 
1061,  Sept.  1963. 

An  investigation  Is  reported  on  the  evaporation  and 
thermal  etching  of  Iron  alloys  containing  5  and  25% 
chromium  in  the  temperature  range  900°— 1080  °C  -eider 

g 

a  vacuum  of  10  mm  Hg.  Evaporation  proceeded  by 
constant  rates  for  exposures  extending  several  hours: 
the  activation  energies  were  94.3  and  93.7  keal/g  f  w 
for  the  austenitic  5%  and  ferritic  25%  alloy,  respectively. 
Thermal  etching  gave  rise  to  both  faceted  and  specular 
surfaces. 
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McMaster  U.  Hamilton  Coll. ,  Ont.  (Canada). 

THE  NUCLEAR  MAGNETIC  RESONANCE  SPECTRUM 
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OF  SULPHUR  TETRAFLliORIDE,  by  J.  Bacon,  R.  J. 
Gillespie,  and  J.  W.  (juail.  [1962]  [3Jp.  Incl.  dtagr. 
(able,  refs,  (APOSR-J484)  (AF  AFOSR- 62-21) 

Unclassi  fled 

Also  published  In  Canad.  Jo1—.  Chem. ,  v.  41:1016-1018, 
Apr7l963. 

The  F18  nuclear  magnetic  resonance  spectrum  of  SF4 
was  resolved  into  2  center- symmetrical  triplets  of  lines 
at  -60°C.  At  -90  °C  all  triplet  peaks  were  observed  to 
split  into  doublets.  Analysis  was  accomplished  by  treat¬ 
ing  SF^  as  an  A^B^  system  in  which  the  2  coupling  con¬ 
stants  between  nonequi’  alent  nuclei  are  equal. 


1515 

McMaster  U.  [Hamilton  Coll.  ]  Dept,  of  PhysiC3, 

Or.t.  (Canada). 

SOME  PRECISION  MASS  DIFFERENCES  BETWEEN  -TIN 
ISOTOPES,  by  K.  C.  Barber,  L.  A.  Cambey  and  others. 
[1962]  [ljp.  incl.  tables.  (APOSR-3529)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-62-33,  and  National  Research  Council  of 
Canada)  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9:  16,  July  1, 

WS2. 
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McMaster  U.  (Hamilton  Coll.  ]  Dept,  of  Physics, 

Ont.  (Canada). 

ENERGY  LOSS  IN  CONDENSED  MATTER  OF  H1  AND 
He4  IN  THE  ENERGY  RANGE  4  <  E  <  30  KEV,  by 
A.  Van  Wtjngaarden  and  H.  E.  Duckworth.  [1962] 

[16]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-J45) 
(AFAPOSR-62-33)  AD  297160  Unclassified 

Also  published  in  Canad.  Jour.  Phys. ,  v.  40:  1749- 
1764,  Dec.  1962. 

Measurements  are  reported  of  the  energy  loss  suffered 

by  H1  and  He4  particles,  of  4-  to  30-kev  energy,  in 
passing  through  thin  films  of  carbon,  aluminum  oxide, 
and  VYNS.  Only  those  particles  that  emerged  in  the  for¬ 
ward  direction  were  studied.  Evidence  is  presented  for 
Identifying  the  stopping  cross  sections  per  atom  observed 
in  this  way  with  Se,  the  electronic  component  of  the  total 
stopping  cross  section  per  atom.  It  appears  that  the 
calculated  energy  dependence  of  S_(“,/  E)  is  somewhat 

in  error,  and  that  the  magnitudes  of  the  Se's  for  He 

are  systematically  too  small  by  10-15%.  (Contractor's 
abstract) 


1518 


The  large  double- focusing  mass  spectrometer  is  now 
operating  with  a  resolving  power  at  the  base  of  the  peaks 

of  10  .  Values  arc  given  for  SnA  *  2  Cl33-SnACl37  an 
accuracy  of  ±  2  u  amu.  From  these  and  the  difference 
of  Cl37- Cl35,  which  is  known  within  ±  3.6  u  amu,  the 
mass  difference  between  several  tin  isotopes  is  derived. 
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McMaster  U.  [Hamilton  ColL  ]  Dept,  of  Physics, 

Ont  (Canada). 

THE  VACUUM  VIBRATOR  AS  A  SOURCE  OF  IONS  FOR 
MASS  SPECTROSCOPY,  by  V.  S.  Vcnkatasubramanlan 
and  H.  E.  Duckworth.  [1962]  [6]p.  incl.  dlagrs.  refs. 
(APOSR-J659)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-62-33  and 
National  Research  Council  of  Canada)  AD  413464 

Unclassified 


McMaster  U.  [Hamilton  Coll. }  De;  t.  of  Physics, 
Ont.  (Canada). 


Also  published  m  Canad.  Jour.  Phys.,  v.  41:  234-239, 
m  I9"63. - 


SOME  ATOMIC  MASSES  AND  NEUTRON  SEPARATION 
ENERGIES  FOR  ISOTOPES  OF  TIN  AND  ANTIMONY, 
by  R.  C.  Barber,  R.  L.  Bishop  and  others.  [1962] 
[2jp.  incl.  tables,  refs.  (APOSR-3961)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-62-33  and  National  Research  Council  of 
Canada)  Unclassified 


The  metallic  Ions  that  are  produced  in  the  arc  that  occurs 
when  a  contact  Is  broken  in  a  vacuum  have  been  studied. 
The  energy  spread  among  such  ions  Is  significantly 
smaller  than  for  the  Ions  produced  in  a  vacuum  spark. 
Also,  the  relative  ionization  efficiencies  for  both  singly 
and  doubly  charged  ions  can  be  greatly  different  in  the 
2  cases.  (Contractor’s  abstract,  modified) 


Also  ualj'i..  .e‘  in  Canad.  Jour.  Phys.,  v.  40:1496- 

"1491 ,  Oct"  [7*27  1519 


The  absolute  masses  of  Sn116,  Sn117 


Sn12°.  Sn122,  Sn124, 


Sn 


118  Sn118 


121  123 

Sb  ,  and  Sb  were  measured 


with  a  high  resolution  mass  spectrometer.  The  neutron 
separation  energies  of  these  Isotopes  plus  those  of 

121  109 

Sn  and  Sn  ■w,  are  given  in  tabular  form  and  compared 
with  previous  results. 


McMaster  U.  [Hamilton  Coll.  ]  Dept,  of  Physics, 

Ont.  (Canada). 

RELATIVE  IONIZATION  EFFICIENCIES  FOR  ELEMENTS 
IN  A  SPARK  SOURCE,  by  B.  Chakravarty.  V.  S. 

V enkatasubramanian,  and  H.  E.  Duckworth.  [1961] 

[7]p.  IncL  Ulus,  dlagrs.  tables.  (APOSR-J745) 
(AFAPOSR-62-33)  AD  413633  Unclassified 
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Algo  published  In  Advances  In  Mass  Spectrometry;  Proc. 
of  a  Coni. ,  Oxford  (Gt.  Brit.)  (Sept.  1961),  New  fork, 
Pergamon  Press,  v.  2:  128-134,  1962. 

Samples  of  commercially  available  alloys  of  known 
composition  and  an  alloy  of  the  Intermetalltc  compound 
CuAl^  have  been  examined.  From  the  measured  peak 

heights  and  the  known  composition  of  the  samples,  the 
relative  ionization  efficiencies  are  computed.  While 
these  are  found  to  be  the  same  for  all  isotopes,  the  varia- 
tion  for  different  elements  studied  amounts  to  about  a 
factor  of  3.  Results  are  presented  in  table  form. 
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Madrid  U.  [Dept  of  Crystallography]  (Spain). 

[THERMAL  EXPANSION  OF  OXALIC  ACID  DI HYDRATE 
IN  THE  TEMPERATURE  RANGE  -185‘C  AND  +  50°C 
AND  THE  PROCESS  OF  DEHYDRATION]  Dllatacldn 
termlca  del  acido  oxallco  dlhldratado  entre  -185  *C  y 
+  50  °C  y  proceso  de  Jeshidratacion,  by  E.  Nelra  and 
M.  L.  Canut.  [1962]  [17 }p.  incl.  tllus.  dlagrs.  tables, 
refs.  (AFOSR-J272)  (AF  EOAR-62-92)  AD  401098 

Unclassified 

Mso  published  in  Bol.  R.  Soc.  Esp.  Hist.  Nat  (G). 
v.  66:195-210,1962. 

The  thermal  expansion  of  the  oxalic  acid  dihydrate  has 
been  studied  by  Wetssenberg  technique  in  the  tempera¬ 
ture  range  -185“C  and  +50*C.  Above  50eC  the  dehydra¬ 
tion  begins  to  take  place  and  the  crystal  transforms  into 
the  o-oxallc  acid  anhydrous.  At  60  °C  coexistence  of 
the  dihydrate  and  anhydrous  phases  can  be  seen  In  the 
x-ray  rotation  photographs,  the  dihydrate  phase  appearing 
in  a  single  crystal  form,  but  the  anhydrous  polycrystal- 
line  with  some  preferred  orientation.  As  the  tempera¬ 
ture  rises  the  texture  disappears  and  the  whole  crystal 
becomes  o-form,  polycrystalllne.  After  waiting  15  min 
the  rotation  diagram  shows  again,  coexistence  of  both 
phases.  After  24  hr  the  whole  polycrystal  belongs  to 
dlhydrate  form.  These  x-ray  results  are  supported  by 
thermograms,  from  which  at  85  “C  the  2  water  molecules 
have  gone  out.  The  3  mean  sections  of  the  thermal  ex¬ 
pansion  surfaces  as  deduced  by  least  squares  from  Uie 
experimental  data  have  been  analyzed  with  the  corre¬ 
sponding  projection  of  the  structure.  The  maximum  of 
the  expansion  Is  along  (010}  and  the  minimum  norma!  to 
the  projection  of  the  hydrogen  bonds  in  (010)  linking  the 
oxalic  acid  through  the  water  molecules.  The  values 
of  the  mean  expansion  coefficients  are:  Ojj=  -1.5, 

=  147.3,  andojj  =  57.09  x  10  ^  (between  -185 °C 
and  20 SC)  and<*u=  -1.3. 
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Madrid  U.  [Dept,  of  Crystallography]  (Spain). 

[SURFACE  OF  CRYSTALS.  HI.  SURFACE  GROWTH 
AND  FRACTURE  IN  PYHITEj  Superficies  de  rristales. 
m.  Superficies  de  crecimlento  y  fracluri.  en  la  plrita,  by 


J.  L.  Amoros  and  M.  T.  Past— 1.  [1962]  [15]p.  incl. 
•Hus.  dlagrs.  table,  refs.  (AFOSR-J273)  (AFAFOSR- 
62-92)  AD  401102  Unclassified 

Also  published  In  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (G), 
v.  60;  213- 22771902. 

Pyrite  shows  .some  peculiarities  In  Us  growth  surfaces. 
Growth  steps  and  its  shape  are  explained  via  P.  B.  C. 
(Hartman's)  theory.  Both  (100)  and  (210)  F  faces  are 
responsible  for  the  appearance  of  long  growth  steps  that 
give  the  striated  appearance  to  pyrite  cyrstals.  Frac¬ 
ture  and  parting  determining  characteristic  features  in 
broken  crystals  are  also  studied  and  described.  (Con¬ 
tractor's  abstract) 


1522 

[Madrid  U.  Inst  de  Calculo  (Spain)] 

SEM1ANALYTICAL  CLASSES  WITH  W-  CONVEX 
BOUNDS,  by  R.  San-Juan  Llosa.  Final  rept. ,  pt.  1 . 
[1962]  [60}p.  incl.  refs.  (AFOSR-2397,  pt.  1)  (AF  61- 
(052)316)  AD  289177  Unclassified 

This  research  concerns  the  theory  of  semi-analytic 
functions,  their  properties  and  their  behavior.  The 
investigation  includes  studies  of  semi-analytical  classes 
in  convex  regions,  circular  convex  domains,  and  dis¬ 
tances  In  convex  regions. 
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Madrid  U.  [Inst  de  Calculo]  (Spain). 

EQUIVALENCE  OF  DAVIS  THEORY  WITH  THAT  OF 
CARLEMAN  FOR  CERTAIN  DOMAINS,  by  R.  San-Juan 
Llosa.  Final  rept. ,  pt.  2.  [1962]  [Z7]p.  Incl.  refs. 
(AFOSR-2397,  pt.  2)  (AF  61(052)316)  AD  289178 

Unclassified 

Also  published  in  Jour.  Math.  Pures  et  Appl. ,  v.  42: 
T87-193,  1963. 

Let  G  be  a  domain  whose  boundary  C  is  a  rectifiable 
Jordan  curve  which  has  finite  total  length,  passes 
through  0  and  contains  1  as  an  Interior  point.  Let  a 
sequence  of  positive  numbers  { mn)  be  given,  and 

designate  by  C0(mn,  G)  and  DQ( mn,  G)  the  sets  of  func¬ 
tions  f(z)  that  are  regular  in  G  and  satisfy  relatively 

sup  !f(z)z~ni  "  cknm  or  J  if  (z)z’n|^  'dzi  < 
zrG  n  'C 

2n  2 

Cjkj  mn  (n  =0,  1,  ...).  The  constants  c,  Cj,  k,  kj 

are  independent  of  n  and  the  integral  is  Interpreted  as 

lim  -  „  ,  when  C  are  level  curves  interior  to  G. 
r-1  •  Cr  r 

The  sequence  f  n^}  is  said  to  verify  the  condition 

C(G)  or  D(G)  if  the  sets  Cg(mn,  G)  or  D0(mn,  G)  are, 

respectively,  empty.  These  conditions  are  relevant  to 
the  study  of  uniqueness  classes  for  asymptotic  expansion 
of  analytic  functions  in  general  domains.  Employing 
bounds  which  he  had  previously  established,  together 
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with  well-known  properties  of  conformal  maps,  the  author 
establishes  the  equivalence  of  conditions  C(G)  and  D(G) 
for  some  extensive  (lasses  of  domains  G.  (Math.  Rev. 
abstract,  modified) 
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(Madrid  U.  Inst,  de  Calculo  (Spain).  ] 

THE  UNIQUENESS  PROBLEM  IN  THE  THEORY  OF 
NUMERICAL  DIVERGENT  SERIES  AND  FORMAL  LAWS 
OF  CALCULU8,  by  R.  San- Juan  Llosa.  Final  rept. ,  pt. 

3  [1962]  [96]p.  incl.  refs.  (AFOSR-2397,  pt.  3)  <AF  61- 
(052)316)  AD  289179  Unclassified 

Semi-analytical  functions  are  applied  to  the  summation 
of  divergent  series.  Work  Is  also  done  on  the  uniqueness 
of  asymptotic  expansions. 


ments  for  the  Cole- Cole  representation  reasonably  well. 
The  temperature  dependence  of  the  dielectric  loss  at 
frequencies  6,  15,  and  24  kmc  Indicates  that  any  changes 
in  the  dielectric  loss  for  a  random  orientation  are  very 
small  as  anisaldazine  passes  from  its  anisotropic  to 
normal  liquid  phase.  This  Implies  that  a  plot  of  the 
complex  dielectric  constant  in  the  complex  plane  for  the 
anisotropic  phase  would  probably  satisfy  the  requirements 
for  a  Cole-Cole  plot.  Measurements  of  the  dielectric 
loss  in  the  presence  of  an  external  electrostatic  field 
show  that  an  ordering  exists  with  the  long  axes  of  the 
molecules  parallel  to  the  external  electric  fl.ild.  (Con¬ 
tractor's  abstract) 


Mallinckrodt  Chemical  Lab. ,  Cambridge,  Mass. 
see  Harvard  U.  Mallinckrodt  Chemical  Lab. , 
Cambridge,  Mass. 
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Maine  U.  Dept,  of  Physics,  Orono. 

DIELECTRIC  LOSS  IN  THE  LIQUID  CRYSTAL  p-AZOXY- 
ANISOLE,  by  E.  F.  Carr.  [1962]  (3]p.  Incl.  diagrs. 
(AFOSR-2113)  (AFAFOSR-61-45)  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  104-106, 

July  1,  1962. 

The  real  and  Imaginary  parts  of  the  complex  dielectric 
constant  of  the  normal  liquid  phase  of  p-azoxyanlsole 
were  measured  at  a  temperature  of  140<!C  for  a  frequency 
range  from  900  me  to  24  kmc.  A  plot  of  the  complex 
dielectric  constant  in  the  complex  plane  satisfies  the 
requirements  for  a  Cole-Cole  representation  reasonably 
well.  The  temperature  dependence  of  the  dielectric  loss 
at  a  frequency  of  6  kmc  shows  an  absorption  maximum 
ir.  the  neighborhood  of  the  clearing  point  (135  °C)  for  both 
the  anisotropic  and  normal  llqvld  phases.  Measurements 
of  the  dielectric  loss  at  frequencies  500  and  900  me  indi¬ 
cate  an  increase  In  the  dielectric  loss  as  the  sample 
ci.ar.gcs  from  the  anisotropic  to  thf  normal  liquid  phase. 
This  change  could  not  be  e-iablish.d  for  measurements 
at  other  frequencies  reported  in  this  paper.  (Contractor's 
abstract) 
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Maine  U.  Dept,  of  Physics,  Orono. 

INFLUENCE  OF  ELECTRIC  AND  MAGNETIC  FIEID8 
ON  THE  DIELECTRIC  CONSTANT  AND  LOSS  OF  THF. 
LIQUID  CRYSTAL  ANISALDAZINE.  by  E.  F.  Carr. 

( 1962]  (5jp.  incl.  diagrs.  refs.  (AFOSR-J688) 
(aFAFOSR-61-45 I  AD  413629  Unclassified 

Also  published  in  Jour.  Chem.  Phys..  v.  38:  1536-1540, 
Apr.  1,  1963. 

The  real  and  imaginary  parts  of  the  complex  dielectric 
constant  of  the  normal  liquid  phase  of  anisaldazine  were 
measured  at  a  temperature  of  185°C  for  a  frequency  range 
from  900  me  to  24  kmc.  A  plot  of  the  complex  dielec¬ 
tric  constant  In  the  complex  plane  satisfies  the  requl re- 


1527 

Manitoba  U.  [Dept,  of  Mathematics]  Winnipeg  (Canada). 

THE  EXPONENT  OF  A  PRIMITIVE  MATRIX,  by  A.  L. 
Dul mage  and  N.  S.  Mendelsohn.  [1962]  [4]p.  (APOSR- 
J50)  (AFAPOSR-62-235)  Unclassified 

Also  published  In  Canad.  Math.  Bull.,  v.  5:241-244, 

sipi:  iseir - 

Let  A  be  a  non-negative  irreducible  (primitive)  n  by  n 
matrix.  If  matrix  A  contains  r  non- zero  entries  along 
Its  main  diagonal  then  its  exponent  is  at  moat  2n  -  r  -  1. 
If  all  the  diagonal  entries  of  A  are  zero  but  Its  graph 
Ka  contains  a  cycle  of  length  d,  then  the  exponent  of  A 

ts  at  most  D(2n  -  d  -  1).  For  the  case  where  d  n/2  this 
Improves  Wlelandt's  result. 


1528 

Manitoba  U.  (Dept,  of  Mathematics]  Winnipeg  (Canada). 

REMARKS  ON  SOLUTIONS  OF  THE  OPTIMAL  ASSIGN¬ 
MENT  PROBLEM,  by  A.  L.  Dulmage  and  N.  S. 
Mendelsohn.  [1962]  [7 }p.  (APOSR-64-0671) 

(AF  AFOSR-62-235)  AD  436365  Unclassified 

Also  published  In  Jour.  Soc.  Indus,  and  Appl.  Ma'ti. . 

-  11:  1 1753-1 IW,  Dec.  1963. 

The  canonical  decomposition  of  a  bipartite  graph  ic  used 
to  reduce  the  problem  of  finding  all  dual  solutions  of  an 
optimal  assignment  problem  to  the  problem  of  finding 
all  dual  solutions  when  there  is  only  one  primal,  solution. 
The  dimension  of  the  space  of  dual  solutions  is  shown  to 
be  equal  to  tL'j  number  of  irreducible  subgraphs  in  the 
core  of  a  certain  bipartite  graph. 
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Manitoba  U.  (Dept,  of  Mathematics]  Winnipeg  (Canada).  [Marey  Inst.  ]  Paris  (France). 


THE  CHARACTERISTIC  EQUATION  OF  AN  IMPRIMI- 
TTVE  MATRIX,  by  A.  L.  Dulmage  and  N.  S.  Mendelsohn. 
(1962]  [12jp.  IncL  refs.  (AFOSP.- 64-0672)  (AFAPOSR- 
62-235)  AD  436364  Unclassined 

Also  published  in  Jour.  Soc.  Indus,  and  Appl.  Math. , 
v.'ii:  10)4-1013,  Dec.  1963. 


U  A  is  a  nonnegative  cyclic  matrix  of  index  d,  then  there 
exists  a  permutation  matrix  P  such  that 
P'^A1*?  =  dlagfAj,  Aj,  ....  A^).  It  is  known  that  each 
A^  is  primitive  with  the  same  root  of  maximum  modulus. 

In  this  paper,  it  is  shown,  if  A  is  weakly  cyclic  of  index 
k,  that  the  matrices  Aj,  Kg  ....  A^  have  the  same  non¬ 
zero  characteristic  roots  with  identical  multiplicities. 
Further,  if  a  is  a  characteristic  root  of  A1  and  if  *j, 

. are  the  distinct  kth  roots  of  a  and  If 

Is  a  characteristic  vector  of  A^  which  corresponds 

to  <*,  then,  for  1  =  1,  2,  ....  k,  a  construction  is  given 
expressing  the  characteristic  vector  of  A  which  corre¬ 
sponds  to  a.  in  terms  of  and  the  cyclic  components 

of  A.  This  construction  Is  reversible  and  implies  that 
the  vector  spaces  of  A^f  Kg  ....  A^  corresponding  to 

a  nonzero  charaeleristlc  root  ©have  the  same  dimen¬ 


sionality.  The  theory  of  direct  graphs  is  used  to  investi¬ 
gate  the  connection  between  the  IrredudbUlty  of  Aj,  Kg 

....  K  and  the  irredudblllty  of  A.  There  is  an  applica- 
K 


tton  to  Markov  chains.  The  fixed  vector  of  the  transition 


matrix  A  of  an  irregular  ergodic  Markov  chain  is  ex¬ 
pressed  in  terms  of  the  fixed  vector  of  A  and  the  cyclic 
components  of  A.  * 


(PRIMARY  NEUROPHYSIOLOGICAL  APPLICATIONS 
OF  A  METHOD  ALLOWING  EFFECTIVE  AND  REVERSI¬ 
BLE  BLOCKADE  OF  CENTRAL  STRUCTURES  BY 
LOCALIZED  COOLING]  Premieres  applications  neuro- 
physiologtques  d’une  methode  permettant  le  blocage 
electif  et  reversible  de  structures  centrales  par 
refrigeration  localises,  by  M.  Dondey,  D.  Albe-  Fessard, 
and  J.  Le  Beau.  (1962]  [6]p.  incl.  lllus.  diagrs.  (AFOSR- 
J639)  (AF  61(052)103)  AD  414038;  AD  832142 

Unclassified 

Also  published  In  Electroencephalog.  and  Clin. 
Neurophysiol. ,  v.  14:  758-763,  1962. 

A  technique  for  local  cooling  of  deep  structures  has 
been  applied  to  block  the  somesthetlc  thalamic  relay  in 
cats;  it  utilizes  the  expansion  of  a  compressed  gas  at 
the  Up  of  a  probe.  Isotherms  have  been  determined  in 
vitro.  The  time  course  of  temperatures  could  be  traced 
In  vivo  for  points  at  various  distances  from  the  probe  by 
means  of  stereotaxic  placement  of  thermocouples  and 
for  different  durations  of  fluid  expansion,  using  either 
butane  or  propane.  Alterations  of  the  transmission 
through  the  VPL  nucleus  have  been  monitored  by  record¬ 
ing  the  cortical  evoked  potentials  at  the  level  of  SI; 
activity  of  the  VPL  was  also  recorded.  The  cortical 
potential  vanished  when  the  temperature  in  VPL  fell  be¬ 
low  20  °C,  and  reappeared  when  it  rose  above  28  °C; 
the  response  did  not  disappear  until  about  8°C,  after 
having  displayed  a  phase  of  augmentation.  The  block  of 
transmission  thus  produced  was  reversible.  Histological 
controls  revealed  no  tissue  damage  provided  the  tem¬ 
perature  had  not  fallen  lower  than  0°C,  whereas  a  more 
intense  cooling  resulted  in  extensive  lesion  In  the  tissue 
around  the  probe.  A  delayed  depression  that  occurs 
several  minutes  after  the  cooling  phase  has  been  observed 
at  times;  it  is  analogous  to  the  spreading  depression  of 
Leao. 
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Manitoba  U.  (Dept,  of  Mathematics]  Winnipeg  (Canada). 

A  REMARK  ON  A  RESULT  OF  MARVIN  MARCUS,  by 
A.  L.  Dulmage  and  N.  S.  Mendelsohn.  (1962]  (3]p. 

(AF  AFOSR- 62-235)  Unclassified 

Published  in  Canad.  Math.  BuH. ,  v.  6:  11-13,  Jan.  1963. 

Suppose  A  is  a  non-negative  normal  matrix  satisfying 
p(A)  =  0  In  which  p(\)  is  a  monlc  polynomial  no  2  of 
whose  nonzero  roots  have  the  same  modulus.  Then  there 
exists  a  permutation  matrix  P  such  that  PAP*  is  a  direct 
sum,  PAP*  =  Aj  0  Aj  © _ ©  a  ,  in  which  each 

is  either  O  or  primitive.  This  note  gives  a  generaliza¬ 
tion  of  this  result,  dropping  the  non-negative  assumption 
and  weakening  the  normality  assumption.  (Contractor’s 
abstract) 
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[Marey  Inst  ]  Paris  (France). 

(MODIFICATION  OF  SENSORY  CORTICAL  RESPONSES 
BY  STIMULATION  OF  THE  DORSAL  HIPPOCAMPUS 
OF  THE  RABBIT]  Modification  des  responses 
sensorieiles  cortlcales  par  stimulation  del'hippccampe 
dorsal  chez  le  Lapin,  by  P.  Cazard  and  P.  Buser. 

(1962]  [13]p.  incl.  IHus.  diagrs.  refs.  (AFOSR- 64-0171) 
(AF  61(052)103)  AD  432736  Unclassified 

Also  published  in  Electroencephalog.  and  Clin. 
Neurophysiol. ,  v.  15:  413-425,  June  1963. 

This  study  has  been  performed  on  20  rabbits,  either 
under  deep  chloralose  anesthesia,  or  Immobilized  with 
curare  and  having  only  local  anesthesia,  as  well  as  on 
7  free  Implanted  animals.  In  either  type  of  preparation 
a  short,  repetitive,  non- epileptogenic  stimulation  of  the 
dorsal  hippocampus  elicits  an  increase  in  amplitude  of 
sensory  cortical  responses  to  peripheral  stimuli, 
especially  of  these  recorded  from  the  motor  cortex. 

This  effect  develops  progressively  from  the  end  of  the 
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hippocampal  stimulation;  It  may  last  for  up  to  several 
minutes.  However,  it  is  a  labile  phenomenon  which  some¬ 
times  fails  to  appear;  hippocampal  letanization  is  then 
only  followed  by  a  depression.  In  unanesthe tired  prepara¬ 
tions  (curarized  or  free),  hippocampal  stimulation  also 
elicits  large  amplitude,  slow  electrocortlcal  rhythms. 
However,  no  ciose  correlation  has  been  noticed  between 
these  electrocortical  changes  and  the  amplification  of 
the  evoked  potentials.  In  free  implanted  animals,  hippo¬ 
campal  stimulation  produces  moreover  an  attentive  or 
searching  behavior.  In  free  animals,  also,  repeated 
associations  of  peripheral  and  hippocampal  stimulations 
have  led  to  long  term  fadlitatory  effects  on  sensory 
evoked  potentials. 
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[Marey  Inst.  J  Paris  (France). 

[SENSORY  RESPONSES  RECORDED  FROM  THE 
MOTOR  CORTEX  OF  THE  RABBIT]  Responses 
sensorlelles  recuelllies  au  niveau  du  cortex  moteur  chez 
le  Lapin,  by  P.  Cazard  and  P.  Baser.  [1962]  [10]p. 
incl.  illus.  diagrs.  refs.  (APOSR-64-0172)  (AF  61- 
(052)103)  AD  432737  Unclassified 

Also  published  in  Electroencephalog.  and  Clin. 
Neurophys'ol. ,  v.  15:  403-412,  June  1963. 

The  characteristics  of  non- primary  sensory  responses 
recorded  from  the  rabbit’s  neocortex  have  been  investi¬ 
gated.  Three  types  of  preparations  were  used:  deep 
chloralose  anesthesia,  local  anesthesia  associated  with 
curarization,  and  free  implanted  animals.  Responses 
may  be  elicited  on  the  motor  cortex  by  somesthetic, 
auditory  and  visual  stimulations.  These  nonpriraary 
responses  are  easily  observed  In  normal  Implanted 
animals;  in  acute  preparations,  somesthetic  responses 
are  well  developed,  whereas  auditory  and  visual  ones  are 
usually  small.  Evoxed  potentials  from  the  motor  area 
are  distinguished  from  primary  sensory  responses  by 
various  characteristics,  such  as  a  longer  latency,  a 
mgher  sensitivity  to  repetition  of  the  stimuli,  or  to  de¬ 
pressive  actions.  In  unanesthetized  preparations  (curar¬ 
ized  or  free),  their  amplitude  depends  upon  the  general 
electrocortical  activity,  In  that  arousal  reactions  abolish 
them.  These  responses  closely  resemble  phenomena 
recorded  from  the  cat’s  motor  area.  In  the  rabbit,  also, 
the  motor  cortex  thus  appears  as  a  polysensory  area. 
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[Marey  Inst.  ]  Paris  (France). 

CHOLINERGIC  TRANSMISSION  MECHANISMS  FOR 
BOTH  EXCITATION  AND  INHIBITION  IN  MOLLUSCAN 
CENTRAL  SYNAPSES,  by  L.  Tauc  and  H.  M. 
Gerschenfeld.  [1961]  [2]p.  incl.  illus.  diagrs.  refs. 

(AF  61(052)103]  AD  632612  Unclassified 

Also  published  in  Nature,  v.  192:  366-367.  Oct.  28,  1961. 

Conclusions  are  summarized  as  follows:  (1)  in  earlier 
papers  by  the  authors,  acetylcholine,  by  its  effects  on 
Aplysia  depilans  neurones,  enables  one  to  distinguish  2 
types  of  cells:  D-cells,  depolarized  and  excited  by  the 


drug,  and  H-cells,  hyperpolarized  and  inhibited.  The 
D-neurones  only  show  excitatory  synaptic  input,  whereas 
H- neurones  present  both  excitatory  and  inhibitory  sy¬ 
naptic  input  (2)  In  D-neurones,  the  synaptic  excitatory 
input  may  be  considered  as  cholinergic.  (3)  In  H- neurones, 
inhibitory  input  is  also  very  likely  cholinergic,  but  the 
excitatory  input  in  these  cells  appears  to  depend  on  an¬ 
other,  unknown  chemical  transmitter.  Hence,  the  char¬ 
acter  of  synaptic  transmission,  excitatory  In  D-celle  and 
inhibitory  in  H-cells,  does  not  depend  solely  on  the  nature 
of  the  chemical  transmitter-acetylcholine  tn  both  cases— 
but  on  physicochemical  differences  in  the  postsynaptic 
membrane  that  react  in  a  specific  way  to  the  transmitter. 
(4)  Existence  of  Intemeurones  which  would  simultane¬ 
ously  induce  excitatory  and  inhibitory  synaptic  actions  In 
different  postsynaptlc  neurones  is  a  real  possibility. 
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[Marey  Inst.  ]  Parie  (France). 

[DUALITY  OF  SENSORY  AFFERENT  STIMULATION 
CONTROLLING  THE  ACTIVITY  OF  THE  RED  NUCLEUS] 
Duallte  des  voles  sensorleUes  afferentes  controiant 
l’activlte  du  noyau  rouge,  by  J.  Mansion  and  D.  Albe- 
Fessard.  [1962]  [20]p.  Incl.  lUus.  diagr.  table,  refs. 

[AF  61(052)103]  Unclassified 

Published  in  Electroencephalog.  and  Clin.  NeurophystoL , 
v.  15:  435-454,  June  1963. 

In  the  cat  under  chloralose,  evoked  responses  to  somatic, 
visual  and  auditory  stimulation  were  studied  in  the  red 
nucleus  with  microelectrodes  and  concentric  macro- elec¬ 
trodes.  In  the  parvocellular  portion,  unit  responses 
most  often  have  a  short  latency  and  are  followed  by  a 
phase  of  inhibition;  the  units  o'  this  region  are  khe  site 
of  heterosensory  convergence.  In  the  magnocellular 
port! on, sensory  stimulation,  like  stimulation  of  the 
sensorimotor  cortex,  induces  a  short  latency  response 
followed  by  a  phase  of  inhibition  and  finally  by  renewed 
long  latency  and  prolonged  activation.  Sensory  con¬ 
vergence  is  less  marked  tn  the  units  of  the  magnocellular 
portion.  Some  of  them  are  the  site  of  clearly  soma  to  topic 
projections.  Experiments  with  toial  and  then  localized 
ablation  of  the  cerebellum  have  shown  that  the  afferent 
influx  reaches  the  magnocellular  portion  by  2  different 
neural  paths.  Stimulation  of  the  intermediate  part  of 
the  contralateral  anterior  lobe  induces  selectively  the 
late  elements  of  the  response  of  the  red  nucleus  to  sen¬ 
sory  stimulation.  Stimulation  of  the  nucleus  interposttus 
induces  an  excitatory  monosynaptic  response  in  the 
contralateral  magnocellular  portion.  After  cerebellee- 
tomy,  the  spontaneous  activity  of  the  neurones  of  the 
magnocellular  portion  is  strongly  depressed.  The  natural 
somatic  stimulation  capable  of  Influencing  the  activity 
of  the  neurons  of  the  magnocellular  portion  consists  in 
a  brief  mechanical  shock  applied  to  the  skin  or  the  apo¬ 
neuroses.  The  excitation  of  Groty>  I  fibers  of  muscular 
origin  has  no  discernible  effect  on  the  cells  of  the  magno- 
ccllular  portion.  In  the  cat  maintained  awake  under  local 
anesthesia,  somatic  stimulation  can  evoke  the  same  unit 
reactions  as  in  the  chloralose  anesthetized  cat;  but  this 
stme  stimulus  can  also  induce  a  prolonged  unit  activation 
not  preceded  by  a  phase  of  inhibition.  The  characteristics 
of  the  reflex  and  tonic  actions  of  the  cerebellum  on  the 
red  nucleus  are  analyzed  in  the  discussion. 
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(Marey  Inst,  j  Paris  (France). 

(INFLUENCE  OF  THE  SENSORY  CORTICAL  AREAS 
ON  THE  EXTRAP YRAM1DAL  MOTOR  RESPONSES] 
Participation  dcs  at  res  corticales  sensorielles  a 
l'elaboration  de  responses  motrlces  entrapyramldales, 
by  P.  Ascher,  D.  Jassik-Gerschenfeld,  and  P.  Buser. 
(1962]  (19]p.  incl.  Ulus,  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  61(052)103]  and  Delegation  Generate  a  la  Recherche 
Sdenttflque  et  Technique)  Unclassified 

Published  in  Electroencephalog.  and  Clin.  Neurophysiol. , 
“15:  2^5-264,  Apr.  1963. 

Ablation  of  the  primary  fields  corresponding  with  a  given 
sensory  modality  does  not  abolish  the  root  discharges  to 
stimulation  of  the  modality.  Following  local  strychnine 
application  to  one  sensory  area,  the  Increase  in  ampli¬ 
tude  of  both  phases  of  the  primary  evoked  potential  is 
usuaUy  accompanied  by  an  Increase  of  the  corresponding 
root  discharge.  This  effect  is  specific,  discharges  to 
stimulations  of  other  sensory  modalities  remaining  un¬ 
affected.  In  other  experiments  functional  depressions 
of  one  area  were  obtained  either  by  local  application  of 
KC1  or  by  local  cooling.  In  all  cases  the  reduction  or 
disappearance  of  the  evuked  potential,  thus  produced, 
was  accompanied  by  a  reduction  or  disappearance  of  root 
discharges  to  stimulation  of  the  corresponding  modality. 
In  these  instances  as  well  the  effects  were  modality- 
specUl, ,  discharges  to  other  stimuli  remaining  un¬ 
changed,  The  detailed  characteristics  of  these  cortical 
actions  vary  with  the  senso-y  modality  dealt  with: 
whereas  the  whole  visual  cortex  seems  to  influence 
elaboration  of  resp  onses  to  light,  only  restricted  areas 
of  the  acoustic  field  seem  to  act  upon  discharges  to 
sound.  With  somaesthettc  responses,  the  specificity 
is  such  that  the  somatotoptc  organization  of  area  I  also 
exisir  for  efferent  effects.  Results  seem  to  Indicate 
that  for  each  sensory  modality  considered,  the  primary 
cortical  exerts  a  non-compulsory  and  specific  influence 
upon  subcortical  centers  for  sensory-motor  reverbera¬ 
tion. 
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[Marey  Inst. ,  Paris  (France)] 

INFLUENCES  OF  THE  VISUAL  CORTEX  UPON 
POSTEROMEDIAL  THALAMUS  IN  THE  CAT,  by  P. 

Buser,  J.  Bruner,  and  R.  Slndberg.  [1962]  (15]p.  Incl. 
Ulus.  refs.  [AF  61(052)103]  Unclassified 

Published  in  Jour.  Neurophysiol.,  v.  26:  677-691, 

Sept.  1963. 

Two  groups  of  related  experiments  were  earned  out  to 
study  the  control  by  the  visual  cortex  over  visual  re  - 
sponses  in  a  posteromedial  thalamic  region  comprised 
of  the  centrum  n>  .-dianum  and  adjacent  structures.  In 
the  first  series  >f  experiments  the  primary  visual  cortex 
was  stimulated  electrically,  while  this  area  of  the  thala¬ 
mus  was  mapped  with  concentric  recording  electrodes. 

A  short-latency  response  field  was  found  in  this  region, 
approximately  coinciding  with  the  area  reported  by 


several  other  investigators  to  respond  to  light,  sound, 
and  somesthetic  stimulation.  These  data  were  taken  to 
Indicate  the  presence  of  rather  short  latency  pathways 
through  which  cortical  control  could  be  exerted.  Another 
group  of  experiments  was  devoted  to  studying  the  effects 
of  modifying  cortical  excitability  by  drugs  and  by  local 
cooling.  Strychnlnlzatton  of  the  visual  cortex,  while 
producing  an  augmentation  of  responses  in  the  cortex 
also  increased  the  response  in  the  posteromedial  thala¬ 
mus.  On  the  other  hand,  application  of  KC1  or  of  a  local 
cooling  agent  to  the  cortex  decreased  or  eliminated  such 
responses.  From  the  data  obtained,  it  Is  suggested  that 
cortical  influence  takes  place  by  determining  the  amount 
of  descending  corticifugal  outflow  which  is  triggered  by 
the  incoming  specific  corticlpeta!  volley. 


153S 

Marseille  U.  (France). 

CHRO NOGRAPHIC  AND  TOPOGRAPHIC  STUDY  O  F 
CEREBRAL  POTENTIALS  EVOKED  BY  PHOTIC  STIMU¬ 
LATION  IN  MAN  AND  IN  CAT,  by  H.  Gastaut.  Apr.  30. 
1962  [101]p.  Incl.  Ulus,  diagrs.  tables,  refs.  (APCSR- 
3219)  (AF  61(052)20)  AD  282541  Unclassified 

Research  was  done  in  man  and  in  the  cat  on  the  problem 
of  evoked  potentials  to  light.  Consideration  was  made 
of  the  variation  in  form,  amplitude,  latency,  and  areas 
of  distribution.  This  was  done  in  relation  to  the  follow¬ 
ing  3  types  of  factors:  (a)  variations  of  the  physical 
characteristics  of  the  stimulus:  (b)  variation  of  the 
psyche- affective  state  of  the  subject;  and  (c)  repe'.'.tion 
of  visual  stimuli  to  achieve  habituation  or  conditioning. 
Results  in  man  desenoe  the  character  of  evoked  poten¬ 
tials  for  different  frequencies  of  Intermittent  light 
stimulus.  In  animals  results  show  the  modifications  of 
potentials  evoked  by  light  when  the  reticular  formation 
is  stimulated  and  during  habituation  and  conditioning. 


1539 

Marseille  U.  (France). 

SOME  NEUROPHYSIOLOGICAL  MECHANISM  OF 
MOTOR  CONTROL  STUDIED  IN  MAN  BY  MONOSYNAP¬ 
TIC  TESTING,  by  J.  Palllard.  Final  technical  rept. 

May  1,  1959- Apr,  30,  1962  [22]p.  Incl.  Ulus,  diagrs. 
refs.  (APOSR-4185)  (AF  Glt052)95)  AD  292919 

Unclassified 

Progress  is  reported  on  methodological  problems  of 
monosynaptic  testing  In  man,  proprioceptive  regulation 
of  spinal  cord  mechanisms  lr.  man,  and  the  approach  of 
the  neurophysiological  problem  of  background  noise  in 
effector  functions. 
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Martin- Marietta  Corp.  Martin  Co. ,  Baltimore,  Md. 

STRESS-STtvAIN  BEHAVIOR  OF  ALUMINUM  CRYSTALS 
AT  LOW  PRESSURES,  by  I.  R.  Kramer  and  S.  Podlaseck. 
[1962]  [2]p.  Ir.cl.  diagr.  table.  (APOSR-J123G)  1AF49- 
(638)946)  AD  424290  Unclassified 
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Also  published  in  Acta  Metall. ,  v.  11:70-71,  Jan.  1903. 

Aluminum  crystals  were  deformed  at  strain  rates  of 

0.4  x  10'^  sec"1  at  24'C  and  at  pressures  of  760  to  1C"® 
mm  Hg  to  give  stress  strain  relationships.  At  atmos¬ 
pheric  pressure,  stage  I  of  the  relationship  was  absent 

but  this  ippeared  at  1C"*’  mm  Hg,  stage  ft  was  present 
under  both  conditions.  Neither  the  critical  resolved 
shear  stress  nor  the  stress  at  the  end  of  stage  I  altered 
with  pressure.  Surface  barriers  exert  a  large  influence 
on  the  work-hardening  mechanism  of  metals;  at  lower 
pressures  surface  egress  of  dislocations  is  facilitated 
as  the  rate  of  oxide  growth  on  freshly  exposed  surfaces 
is  reduced. 
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Martin  Marietta  Corp.  [Martin  Co.  J  Baltimore,  Md. 

EFFECT  OF  VACUUM  ENVIRONMENT  ON  THE 
MECHANICAL  BEHAVIOR  OF  MATERIALS,  by  I.  F_ 
KramerandS.  E.  Podlaseck.  Summary  rept.  Oct.  1, 
1981-Oct.  1,  1962  [24jp.  incl.  diagrs.  table.  (Rept. 
no.  RM-125)  (A  F  49(638)946)  AD  450484 

Unclassified 

Results  of  a  study  of  the  fatigue,  tensile,  and  creep  be¬ 
havior  of  metals  at  low  pressures  are  presented.  In 
fatigue,  an  effect  of  frequency  of  cycling  on  the  fatigue 
life  of  aluminum  is  described.  For  the  tensile  studies, 
aluminum  single  crystals  are  rhown  -o  exhibit  lower 
strengths  as  environmental  pressure  Is  lowered.  High 
purity  poiycrystalline  aluminum  is  also  shown  to  exhibit 
a  decrease  in  the  flow  curve  in  a  lo  ^-pressure  environ¬ 
ment.  The  tensile  deformation  curve  of  poiycrystalline 
copper,  however,  did  not  change  significantly  with  pres- 
-8 

sure  from  760  to  10  torr.  For  commercial  purity 
aluminum  (1100),  cleaning  of  the  surface  by  ion  bombard¬ 
ment  resulted  in  a  large  decrease  in  the  plastic  flow  curve 
and  an  increase  in  the  ductility.  (Contractor's  abstract) 
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Maryland  U  (Dept,  of  Mathematics]  College  Park. 

SOME  ASPECTS  OF  UNIQUENESS  FOR  SOLUTIONS  TO 
BOUNDARY  PROBLEMS,  by  M.  H.  Martin.  (1962)  [21  )p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)570  and  Guggenheim  Memorial 
Foundation)  Unclassified 

Published  in  Proc.  Edinburgh  Math.  Soc. ,  v.  13:  25-35, 
1962. 

The  following  problem  is  considered:  What  can  be  said 
about  the  uniqueness  of  a  function  u,  harmonic  in  a 
region  S,  if  along  the  boundary  C  of  S  the  external  normal 
derivative  is  a  prescribed  separable  function  = 

h  (s)  f  (u)  of  u  and  the  arc  length  s  of  C?  It  is  assumed 
that  S  is  a  simply  connected  region  bounded  by  a  single 
analytic  curve  C,  and  that  S  lies  in  the  interior  of  a 
region  R  within  which  u  is  regular  analytic.  The  func¬ 
tions  h  (s),  f  (u)  are  real  functions  and  are  assumed 
regular  analytic  for  all  real  values  of  their  arguments. 
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Maryland  U.  (Dept  of  Mathematics]  College  Park. 

ON  A  MIXED  BOUNDARY  PROBLEM  FOR  AN 
ELLIPTIC  SYSTEM  OF  EQUATIONS,  by  3.  S.  Kim. 
1961,  72p.  incl.  refs.  (APOSR-3986)  (AF  49(638)590) 
AD  622602  Unclassified 

G  is  a  bounded  domain  of  class  C”  '.n  E  .  »  Is  an  n-2 

n 

dimensional  manifold  of  class  C*  on  the  boundary 

which  divides  -G  into  2  components  >^G  and  S®G.  In 
G  (the  closure  of  G),  the  systems  of  partial  differential 
operators  (A)  and  of  boundary  operators  (B)  are  con¬ 
sidered.  An  L2  -  estimate  is  given  for  the  operator  (A) 

together  with  the  boundary  operators  (B)  under  the 
following  asumpttons:  (1)  A(x,  D)  is  properly  elliptic; 

(2)  Each  B^  (x,D)  complements  A(x,D)  on  S^G,  i  *  1, 

2;  and  (3)  B^11  (x,D),  (x,  D)  are  compatible  with 

respect  to  A(x,  D)  on  ?.  Using  this  estimate  and  em¬ 
ploying  Hilbert  space  methods,  the  existence  of  a  solu¬ 
tion  of  the  mixed  problem  (C)  under  some  additional 
assumptions  is  proved.  This  result  generalizes  that  of 
M.  Schecter. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

A  HELD  THEORETICAL  CALCULATION  OF  THE  ONE- 
PION- EXCHANGE  AND  TWO- PION- EXCHANGE  CON¬ 
TRIBUTIONS  TO  THE  PHASE  SHIFTS  WITH  HIGHER 
ANGULAR  MOMENTA  FOR  NUCLEON- NUCLEON 
SCATTERING,  by  I.  Sato.  Jan.  1962,  44p.  incl.  diagrs. 
tables,  refs.  (Technical  rept.  no.  238)  (APOSR-2117) 

(AF  49(638)24)  AD  274818  Unclassified 

Also  published  in  Phys.  Rev.,  v.  127:  1352-1364, 

Aug.  15,  1962. 

The  one-plon-exchange  and  two-plon-exchange  pa  *ts  of 
the  S-  matrix  for  nucleon- nucleon  scattering  are  calcu¬ 
lated  field- theoretically.  The  rescattering  of  virtual 
pions  by  nucleons  and  the  pion-pion  Interaction  between 
virtual  pions  are  taken  into  account.  The  S- matrix  is 
then  decomposed  into  the  partial- wave  amplitudes,  and 
the  phase  shifts  are  calculated.  Numerical  evaluations 
are  carried  out  for  the  310-mev  proton-proton  scatter¬ 
ing,  and  the  results  are  compared  with  the  phase  shifts 
obtained  by  analyzing  the  experimental  data.  Without 
contribution  of  the  plon-plon  Interaction,  the  results  are 
far  from  agreement  with  experiment  because  of  too  strong 
attraction  arising  from  She  contributions  of  the  two-plon- 
exchange  part,  but  the  contribution  of  the  pion-plon  reso¬ 
nance  in  the  I  =  J  =  1  state  improves  the  results  consider¬ 
ably  by  largely  cancelling  the  attraction.  Definite  dis¬ 
crepancies  remain  between  the  theory  and  the  experi¬ 
ments,  and  some  unknown  effects  must  play  important 
roles  in  determining  the  nuclear  force  in  the  region  of 
the  intemucleon  distance  around  the  Compton  wave  length 
of  the  pion.  (Contractor's  abstract) 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

INTRODUCTORY  LECTURES  ON  SCATTERING  THEORY, 
bv  O.  W.  Greenberg.  Jan.  1962.  75p.  Incl.  dlagrs. ; 
(Technical  rept.  no.  24S)  (AFOSR-2409)  (AF  49(638)- 
24)  AD  275054  Unclassified 

This  report  consists  of  notes  on  12  lectures  on  nnn- 
relati viatic  scattering  theory  given  to  a  class  of  second 
year  graduate  students  at  Maryland  U.  In  the  fall  semes¬ 
ter  of  the  1961-1962  academic  year.  The  notes  are 
organized  into  2  sections.  Section  T,  Wave  packet  treat¬ 
ment  of  scattering, discusses  the  follcwing  topics:  require¬ 
ments  on  initial  (unscattered)  wave  packet,  motion  of 
free  wave  packet,  scattering  solutions  of  SchrOdlnger 
equation,  scattering  length  and  effective  range  theory, 
and  resonant  scattering.  Section  n.  Formal  theory  of 
scattering,  includes  notes  on:  Miller  wave  operators 
and  the  S- matrix,  scattering  In  the  Dirac  picture,  adiaba¬ 
tic  switching,  the  T- matrix,  and  cross  sections,  and 
additional  topics. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

RELATIVISTIC  INVARIANCE  AND  THE  SQUARE- 
HOOT  KLEIN- GORDON  EQUATION,  bvj.  Sucher. 

(1962)  [20jp.  (Technical  rept.  no.  246)  (AFOSR-2410) 

(AF  49(633)24)  AD  275473  Unclassified 

Also  published  in  Jour.  Math.  1  hys. ,  v.  4:  17-23.  Jan. 

1983.  - 

Although  the  usual  operator  Invariance  requirements  and 
corresponding  commutation  conditions  encountered  In  the 
study  of  the  Invariance  of  relativistic  wave  equations 
(and  other  equations  of  physics)  are  sufficient  conditions 
for  invariance,  they  are  by  no  means  necessary.  More 
general  contStions  are  given  and  Illustrated  with  the 
square-root  Kleln-Gordor.  equation.  A  new  proof  Is 
thereby  given  of  the  Lorentz  Invariance  of  this  equation. 
The  methods  developed  are  extended  to  cover  the  presence 
of  external  fields  and  It  Is  proved  that  the  usual  gauge 
Invariant  modification  of  the  relativistic  Hamiltonian  of 
a  spinless  particle  which  takes  Into  account  the  presence 
of  an  external  electromagnetic  field  leads,  tn  the  quantum 
mechanical  case,  to  an  equation  which  does  not  admit 
the  proper  Lorentz  group.  This  theorem  and  Its  gen¬ 
eralization  are  discussed  in  connection  with  Dirac's 
statement  that  the  square- root  equation  cannot  be  ex¬ 
tended  to  Include  Interaction  without  losing  Lorentz 
invariance.  (Contractor's  abstract) 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

RELATIVISTIC  QUANTUM  MECHANICS  AND 
QUANTUM  HELD  THEORY,  VOLUME  II,  by  J.  Sucher. 
Mar.  1962,  300p.  incl.  dlagrs.  (Technical  rept.  no. 
249)  (APOSR-2477)  (AF  49(638)24)  AD  289186 

Unclassified 


These  >«.tes  contain  part  of  the  material  covered  In  the 
lectures.  The  rest,  for  which  no  notes  were  taken,  con¬ 
cerned  itself  mainly  with  the  modified  propagation  func¬ 
tions  and  ^normalization  in  quantum  electrodynamics 
matters  wh'cfc  are  well  covered  in  recent  textbooks. 

The  major  atm  was  to  keep  the  discussion  as  simple 
and  Informal  :<r.  possible.  To  this  end  the  Coulomb 
gauge  was  used  and  the  rules  for  working  with  time- 
ordered  diagrams  were  developed  In  great  detail.  In 
conjunction  with  the  study  of  Compton  and  Miller  scatter¬ 
ing.  These  results  were  used  to  suggest  the  form  of 
the  covariant  Feynman  rules,  and  Feynman  diagrams 
were  then  discussed  In  their  own  right  from  the  point  of 
view  of  the  Feyriman-Dyson-Wlck  analysis  of  the  S- 
matrix.  A  fair  amount  of  attention  was  paid  to  the  con¬ 
nection  between  time-ordered  and  Feynman  diagrams  on 
the  one  hand  and  between  time- ordered  diagrams  and 
non- relativistic  quantum  electrodynamics  on  the  other. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

HEISENBERG  riELDS  WHICH  VANISH  ON  DOMAINS 
OF  MOMENTUM  SPACE,  by  O.  W.  Greenberg.  Apr. 
1962  [2S]p.  Incl.  dlagrs.  refs.  (Technical  rept.  no. 

251)  (AFOSR-2500)  (AF  49(630)24)  AD  275907 

Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  859-866, 
Sept. -Oct.  i$62. 

If  a  local  Heisenberg  field  vanishes,  or,  where  appropri¬ 
ate,  has  an  infinite  zero,  on  one  of  the  momentum  space 
domains,  then  the  field  Is  a  generalized  free  field. 
Counter  examples  show  that  this  conclusion  cannot  be 
drawn  if  the  field  vams.-.es  on  the  momentum  space 
domains  It  follows  that  if  2  Reids  in  the  same  Borchers 
class  are  equal  on  1  of  the  domains,  then  the  fields  dif¬ 
fer  at  most  by  a  generalized  free  field  in  their  Borchers 
class.  (Contractor's  abstract) 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

A  MODEL  OF  THE  PIONIC  DECAYS  OF  E-HYPERONS, 
by  S.  Y.  Shleh.  Apr.  1962,  lip.  (Technical  rept.  no. 
252)  (APOSR-2637)  (AF  49(638)24)  AD  276197 

Unclassified 

An  attempt  is  made  to  correlate  questions  such  as  those 
concerning  (1)  (E,  A)  relative  parity.  (2)  the  relative 

sign  of  the  asymmetry  parameters  -  p  *  v°  and 

and  (3)  the  ratio  of  the  strong  coupling 
constants  G  .  CL  ,  and  G  tn  the  problem  of 
rrt-  Tjbr  NNv 

pionlc  decays  of  E-hyp  crons,  by  assuming  that  E-hyperons 
first  transform  themselves  Into  A-hyperons  by  strong 
interactions  and  then  decay  through  the  ANv  -weak  vertex. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

NORMALIZATION  CONDITION  FOR  THE  BETHE- 
SALPETER  WAVE  FUNCTION  AND  A  FORMAL  SOLU¬ 
TION  TO  THE  BETHE-SALPETER  EQUATION,  by  I. 

Sato.  June  1962,  37p.  (Technical  rept.  no.  262) 
(AFOSR-2759)  (AF  49(038)24)  AD  289474 

Unclassified 

Also  published  in  Jour.  Math.  Phys. .  v.  4:  24  35, 

Jan.  1962. 

By  the  use  of  an  Inhomogeneous  Bethe-Salpeter  equation, 
a  normalization  condition  for  the  Bethe-Salpeter  wave- 
function  is  obtained.  This  condition  requires  the  normal¬ 
ization  integral  to  be  positive.  A  formal  solution  is  ob¬ 
tained  in  the  ladder  approximation,  and  convergence  of 
the  normalization  integral  Is  proved  by  the  use  of  this 
solution.  This  solution  is  also  used  to  prove  a  dispersion 
relation  for  the  vertex  function  of  the  compound  particle 
and  to  give  an  approximate  solution.  The  positiveness 
of  the  normalization  integral  is  proved  in  the  nonrela- 
tivtstic  limit.  The  bound  state  of  nucleon  and  anti¬ 
nucleon  is  studied  in  the  ladder- chain  approximation  and 
it  is  found  that  the  normalization  condition  gives  a  finite 
wavefuncdon  in  spite  of  divergency  of  the  normalization 
integral. 
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Maryland  U.  Dept.  of  Physics,  College  Park. 

SCATTERING  FOR  THE  K'-MESON  FROM  THE 
DEUTEHON,  by  A.  K.  Bhatia.  Aug.  1962,  94p.  incl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  265) 
(APOSR-3501)  (AF  49(638)24)  AD  414423 

Unclassified 

A  simple  model  is  constructed  to  study  the  scattering 
of  the  K'- meson  from  the  deuteron.  This  model  does 
not  treat  the  nucleon  as  heavy  and  takes  into  account 
the  multiple  scattering,  the  binding  energy  corrections 
and  the  contribution  from  the  off-energy  shell  scattering. 
The  scattering  problem  is  investigated  by  using  the 
Watson  multiple  scattering  expansion  of  the  transition- 
operator  t.  Considering  the  multiple  scattering  up  to 
double  order  only,  the  t-matrix  is  written  as 
t  =  tp  •  tn  *  tc  i-tj,  where  tp  and  tn  correspond  to  the 

single  scattering  of  the  1C- meson  from  the  proton  “.nd 
the  neutron  in  the  deuteron.  tc  corresponds  to  the  sound 
state  contribution  and  tj  corresponds  to  the  continuum 

state  contribution  of  the  IC-meson  from  the  deuteron. 

The  inte.ar*'on  K'-P  and  the  K*-N  is  taken  as  a  point 
interaction  ana  is  of  the  form  tp  = 

tjj  6  (r  -  f/2)  ;  tn  =  t°  6  )r  *  f/2)  where  r  and  f/2  are  the 

relative  co-ordinates  of  the  K'-meson  atid  the  nucleon 

in  the  center  of  mass  system  of  the  K'-d.  tp  and  t„ 

are  taken  as  constants  and  are  determined  by  using 
Dalitz  solutions  l  and  11  given  by  Ross  and  Hum;  i.rey. 
(Contractor's  abstract,  modified) 


Maryland  U.  [Dept,  of  Physics]  College  Pi.  t. 

THE  FOUNDATIONS  OF  SCATTERING  THEORY  AND 
APPLICATIONS  TO  PHYSICAL  PROBLEMS,  by  J.  S. 

Tell  and  J.  Surher.  Ftnai  rept.  Dec.  196/  17p.  incl. 
refs.  (APOSR-4514)  (AF  49(638)24)  AD  414400 

Unclassified 

Several  aspects  of  scattering  theory  are  discussed 
including  the  normalization  condition  .'or  thu  Bethe- 
Salpeter  wavefunction  and  a  solution  to  the  Bethe- 
Salpeter  equation,  rotational  invariance  arid  the  S- matrix 
t.i  non- relativistic  quantum  mechanics,  regularity  of  the 
7 -matrix  In  the  case  of  Dirac  potential  scattering,  and 
completeness  identity  in  field  theory.  Scattering  theory 
is  applied  to  several  physical  problems  'neludlng  a 
field  theoretical  calculation  of  the  1-plou  e.  change  and 
2-plon  exchange  contributions  to  the  phase  LnlfLj  with 
higher  angular  momenta  for  nucleon- nuclcrr  scattering, 
scattering  of  the  K'-meson  from  the  deuteron,  and  a 
model  of  the  plonic  decays  of  the  hyperons. 
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Maryland  U.  Dept,  of  Physics,  CoUege  Park. 

COMPLETENESS  IDENTITY  IN  HELD  THEORY,  by 
O.  W.  Greenberg,  H.  J.  Schnitzer,  and  E.  C.  G. 
Sudarshan.  [1962]  [4jp.  [AF  49(638)24] 

Unclassified 

Published  in  Nuovo  Cimcnto,  Series  X,  v.  25:  461-464, 
July  16,  1552. 

A  procedure  for  orthogonallzation  of  states  of 
Heissenberg  fields  is  outlined  using  neutral  scalar  fields 
as  an  example.  The  completeness  identity  is  pointed 
out  and  an  inconclusive  discussion  of  mutual  consistency 
of  different  completeness  assump.  ons  is  given. 
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Maryland  U.  [Dept,  of  Physics]  College  Park. 

MULTIPLE- VALUEDNESS  ARISING  FROM  ANALYTIC 
CONTINUATION  IN  THE  MASS  (Abstract),  by  J.  H. 
Brehm  and  J.  Sucher.  [1962]  [1  jp.  (In  cooperation  with 
Naval  Ordnance  Lab. ,  White  Oak,  Md.)  [A F  49(638)24 J 

Unclassified 

Presented  at  meetinj  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
299,  Apr.  22',  1962. 

A  contribution  to  DD  annihilation  through  the  NN  state 
into  2  pions  is  considered,  starting  from  the  case  tn 
whtch  the  deuteron  mass  x  is  small  enough  so  that  there 
are  no  anomalous  thresholds.  Analyttc  continuation  in 

x  up  to  the  physical  value  x  =  D*  is  carried  out  on  this 
function  over  paths  in  each  halfplane:  x  ±  iy.  The 
discontinuity  function  has  a  branch  point  with  a  left-hand 
cut  which  deforms  the  contour  in  the  representation  tn 
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such  a  way  that  2  different  functions  are  obtained,  corre- 
2 

spondlng  to  D  ±  to.  The  effect  Is  due  to  the  presence  of 
the  rtght-hand  cut  In  the  fflf  Into  2-pton  amplitude.  The 
mass  continuation  of  *D  elastic  scattering  through  the 
2H  state  is  also  shown  not  to  be  single- valued  with  re¬ 
spect  to  x.  Here,  the  effect  is  present  even  if  the 
4N^  cut  of  the  discontinuity  is  left  out;  U  is  shown  that 
the  super- anomalous  threshold  is  responsible  for  the 
double- valuedness.  In  this  case,  a  criterion  can  be 
established  for  malting  the  choice  of  branch:  D2  ±  lo. 
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Maryland  U.  [Dept,  of  Physics]  College  Park. 

FLUCTUATIONS  IN  THE  FLUX  TRAPPED  IN  SUPER¬ 
CONDUCTORS  (Abstract),  by  J.  Weber  and  R.  A.  Ferrell. 
[1962]  [l]p.  [AF  49(638)399]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  IT,  v.  7: 

334,  Apr.  23.  1962. 

The  current  flowing  in  a  superconductor  which  contains 
trapped  flux  undergoes  fluctuations  with  the  mean- 
squared  value  given  by 


tCj  and  (Cj  are  the  lower  and  upper  cutoff  frequencies  of 

the  measuring  apparatus;  R  and  L  are  the  frequency- 
dependent  resistance  and  inductance.  The  manner  In 
which  R  vanishes  in  the  limit  of  zero  frequency  dominates 
the  character  of  the  fluctuations. 
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Maryland  U.  Dept,  ci  Physics,  College  Park. 

PORBUSH  DECREASES  PRODUCED  BY  DIFFUSIVE 
DECELERATION  MECHANISM  IN  INTERPLANETARY 
SPACE,  by  H.  taster,  A.  M.  Lenchek,  and  S.  F.  Singer. 
[1962]  [5 Jp.  incl.  dlagrs.  refs.  (AF  49(638)530) 

Unclassified 

Published  in  Jour.  Geophys.  Research,  v.  67  :  2639- 
2643,  July  1962. 

Transient  decreases  in  the  intensity  of  galactic  cosmic 
radiation  are  known  to  be  associated  with  the  arrival  at 
the  earth  of  large  clouds  of  magnetized  solar  plasma. 

The  large  scale  of  the  phenomenon  Indicates  that  the 
clouds  expand  significantly  while  crossing  the  solar  sys¬ 
tem.  An  interpretation  is  given  based  on  the  assumption 
that  the  plasma  ts  magnetically  turbulent.  Cosmtc  rays 
enter  the  cloud,  then  execute  a  random- walk  motion  in 
space.  While  within  the  expanding  cloud  they  must  lose 
energy  in  an  Inverse  Fermi  mechanism  and  by  betatron 


action  in  the  weakening  magnetic  field.  The  energy 
spectrum  within  the  cloud  ts  depressed  below  the  galactic 
spectrum.  The  spectrum  is  calculated  in  the  tsotroplc 
approximation  using  age- diffusion  theory,  considering 
only  the  effects  of  spatial  diffusion  and  energy  loss,  Con¬ 
vection  is  neglected.  Several  prominent  features  of  ob¬ 
served  decreases  are  thereby  accounted  for,  1.  e. ,  the 
time  profile,  the  magnitude,  and  the  approximate  rigidity 
dependence. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

PITCH  ANGLE  DIFFUSION  IN  A  MAGNETIC  MIRROR 
GEOMETRY,  by  R.  C.  Wentworth.  [1962]  [7]p.  incl. 
diagra.  table.  [AF  49(C38)530]  Unclassified 

Published  in  Phys.  Fluids,  v.  6:  431-437,  Mar.  1963. 

The  diffusion  in  pitch  angle  produced  by  Coulomb  scatter¬ 
ing  of  charged  particles  In  a  magnetic  mirror  is  derived 
by  geometrical  arguments  neglecting  energy  loss.  The 
resultant  diffusion  equation  In  particle  pitch  angle  and 
time  agrees  with  the  more  fundamental  Fokker-Planck 
equation  when  energy  loss  is  neglected.  The  diffusion 
coefficient  may  be  defined  as  the  Inverse  of  a  lifetime 
and  for  particles  in  the  Van  Allen  radiation  belt  it  is 
compared  to  the  energy  loss  time  neglecting  pitch  angle 
diffusion.  It  ts  shown  that  both  energy  loss  and  pitch 
angle  diffusion  must,  in  general,  be  considered  simul¬ 
taneously.  However,  the  special  problem  of  the  early 
diffusion  of  mirror  points  of  a  monoenergetic  group  of 
electrons  injected  at  very  low  pitch  angle  is  discussed, 
and  it  is  shown  that  significant  changes  in  mirror  altitude 
take  place  before  energy  loos  Is  appreciable.  (Contrac¬ 
tor’s  abstract,  modified) 
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COMMENTS  ON  A  PAPER  BY  P.  D.  GRANNIS.  'ELEC¬ 
TROSTATIC  EROSION  MECHANISMS  ON  THE  MOON’,  by 
E.  H.  Walker.  [1962]  [2]p.  (ATOSR-3109)  (AFAPOSR- 
61-57)  Unclassified 

Also  published  in  Joar.  Geophys.  Research,  v.  67:  2586- 
2587,  June  1962. 

The  calculation  of  electrostatic  hopping  of  dust  grains  by 
Grannls  is  based  on  his  first  equation,  which  gives  the 
probability  p(q)  for  a  dust  grain  to  assimilate  a  r>;t  charge 
q  as  a  result  of  random  variations  in  the  total  number  of 
negative  charges  that  fall  on  the  grain  In  a  time  This 

equation  is  p(q)  =  exp  [-(q-m)^/2 n?]/i  V2v.  where  m  is 
the  mean  value  of  q,  and  rr  is  the  variance,  which  is  re¬ 
lated  to  the  projected  area  of  the  grain  A,  the  time  t, 

2 

and  the  flux  of  pat  tides  o,  by  o  =  Ato.  In  this  paper 
it  is  shown  that  this  equation  is  incorrect  since  it  does 
not  include  the  effect  of  the  potential  of  the  dust  grain  on 
the  statistical  process.  The  correct  probability  function 
can  be  derived  from  2  equations  which  give  the  current 
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to  a  charged  grain,  to  obtain  the  probability  that  the  next 
particle  to  hit  the  dust  grain  will  be  an  Ion  or  an  electron 
when  the  grain  is  charged. 


1559 

Maryland  U.  Dept,  of  Physics,  College  Park. 

INELASTIC  ELECTRON  SCATTERING  BY  THIN 
FILMS,  by  A.  J.  Glick.  May  1962,  5p.  (Technical  rept. 
no.  254)  (AFOSR-2819)  (AF  AFOSR-62-46)  AD  440976 

Unclassified 

Also  published  in  Electron  Microscopy;  Fifth  Internat‘1. 
Cong. ,  Philadelphia,  Pa.  (Aug.  29-Sept.  5,  1962),  New 
York.  Academic  Press,  v.  1;  AA8,  1962.  (AFOSR- 
3384) 

This  paper  consists  of  a  review  of  the  theory  of  electron 
energy  loss  and  its  reLitton  to  other  properties  of  the 
scattering  medium.  The  discussion  applies  particularly 
to  electrons  with  energy  between  10  and  100  kev  and 
films  several  hundred  to  a  thousand  angstroms  thick. 

For  these  conditions  the  effect  of  repeated  scattering  Is 
easily  identifiable  and  single  scattering  predominates. 

By  considering  the  rate  at  which  electrons  in  the  beam 
lose  energy  hw  and  momentum  fik  the  scattering  cross 
section  for  single  scattering  can  be  expressed  in  terms 
of  the  frequency  and  wave  number  dependent  dielectric 
constant,*  (k,  w),  of  the  material.  A  major  advantage  of 
representing  the  cross  section  in  this  manner  is  that 
many  other  quantities  of  Interest  also  depend  on  the  di¬ 
electric  constant.  Hence,  a  means  is  provided  for  re¬ 
lating  a  variety  of  apparently  dissimilar  properties  of 
the  material  to  its  electron  scattering  properties. 
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SOME  PROPERTIES  OF  DIELECTRIC  CONSTANT  AND 
PHONON  FREQUENCY  OF  A  SUPERCONDUCTOR,  by 
T.  Nishlyama.  [1962]  [23]p.  incl.  refs.  (APOSR-3489) 
iAF  APOSR-62-46)  AD  438299  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  28:  1146- 
11  "8,  June  16,  1963. 

The  dielectric  constant  and  the  phonon  frequency  In  a 
superconductor  have  been  investigated  by  means  of 
Green's  functions  to  ■  the  electronic  and  the  total  charge 
density  fluctuation.  Making  use  of  the  linearization 
approximation  the  exact  expressions  for  the  electronic 
dielectric  constant  are  obtained  in  both  the  high-frequency 
limit  and  the  low-frequency  limit.  The  proof  of  the  sum 
rule  formula  given  by  Rieka ,  zen  has  been  confirmed  in 
the  small  wave  number  limit.  The  relationship  between 
the  effective  interaction  between  electrons  and  the  dielec¬ 
tric  constant  has  been  examined  by  considering  matrix 
elements  of  the  density  fluctuation  between  pair  states. 

In  the  Appendix,  for  a  simplified  effective  interaction 
truncated  in  the  neighborhood  of  the  Fermi  surface,  the 
explicit  expressions  of  the  dielectric  constant  and  the 
phonon  frequency  are  obtained.  (Contractor's  abstract) 


1561 

Maryland  U.  [Dept  of  Physics]  College  Ft:  k. 

ON  THE  EQUIVALENCE  OF  THE  BRYSK  APPROXIMA¬ 
TION  AND  THE  DETERMINANTAL  METHOD,  by  D.  & 
Falk.  Od.  1962,  5p.  (Technical  rept.  no.  272) 
(APOSR-3939)  (AF AFOSR-62-46)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  129:  2340-2341, 

Mar.  1,  1963.  (AFOSR-64-0438;  AD  433069)  (TtUe 
varies) 

It  is  shown  that  the  Brysk  approximation  and  the  first 
order  approximation  to  the  determlnantal  method  foi 
potential  scattering  are  equivalent.  (Contractor's 
abstract) 
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DIELECTRIC  CONSTANT  OF  A  SUPERCONDUCTOR, 
by  R.  E.  Prange.  Oct.  1962  [35Jp.  incl.  diagrs.  table, 
refs.  (Technical  rept.  no.  26C)  (AFOSR-4074) 

(AF  AFOSR-62-46)  AD  437389  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  129:  2495-2503, 

Mar.  15,  1963.  (AFOSR- 67-01 67;  AD  646326) 

The  longitudinal  dielectric  constant  was  calculated  for 
the  extended  Bardeen-Cooper-Scfcrieffer  model  of  a 
superconductor.  An  explicit  formula  is  obtained  which 
has  been  evaluated  numerically.  The  competition  be¬ 
tween  collective  and  single  particle  effects  is  pronounced, 
so  that  the  dielectric  function  differs  remarkably  from 
the  most  elementary  approximations  to  it.  However, 
the  dielectric  function  of  the  superconductor  does  not 
differ  greatly  from  that  in  the  normal  metal  in  either 
the  high  frequency  or  static  limit,  regardless  of  the 
wavelength.  This  prevents  the  modifications  due  to 
superconductivity  from  being  readily  observed.  In 
particular,  the  shift  In  the  static  polarizability  should 
cause  very  small  shifts  in  the  phonon  speed,  so  small 
that  no  effect  on  the  lattice  specific  heat  should  be  ob¬ 
served.  (Contractor's  abstract) 
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TUNNELLING  FROM  A  MANY- PARTICLE  POINT  OF 
VIEW,  by  R.  E.  Prange.  Dec.  1962,  14p.  incL  dlagr. 
(Technical  rept.  no.  284)  (APOSR-4778)  (AF  APOSR- 
62-46)  AD  409443  Unclassified 

Also  published  in  Phvs.  Rev  ,  v.  131:  1083-1086. 

Aug.  1,  1963. 

The  Hamiltonian  for  a  system  of  interacting  electrons 
tn  the  presence  of  a  barrier  is  transformed  into  one 
which  can  be  separated  into  3  parts.  Two  of  the  parts 
describe  the  electrons  on  the  right  and  left  sides  of  the 
barrier,  while  the  third  is  a  transition  term  which 
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allows  tunneling  through  the  barrier.  It  Is  shown  that  It 
ts  not  reasonable  to  make  the  right  'nd  left  hand 
Hamiltonians  commute,  but  the  effect  of  this  failure  Is 
easily  accounted  for  In  perturbation  theory.  In  addition, 
corrections  to  the  traction  operator  arising  from  tnter- 
electronlc  Interaction  are  written  down  and  discussed 
briefly.  (Contractor's  abstract) 
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OORRECTIOIS  TO  THE  DIELECTRIC  CONSTANT  OF  A 
DEGENERATE  ELECTRON  GAS,  by  A.  J.  Gltck. 

[1962]  [12]p.  Incl.  dtagrs.  table,  refs.  (AFOSR-64- 
0436)  (A  F  AFOSR-62-46)  AD  433086  Unclassified 

Also  published  In  Phys.  Rev.,  v.  129:  1399-1410, 

Feb.  1,  11555. — 

The  Llndhard  approximation  to  the  frequency-  and  wave- 
number  dependent  dielectric  constant,  r(k, «),  prorides 
a  good  description  of  many  properties  of  the  degenerate 
electron  gas.  However,  it  is  known  that  the  short-range 
behavior  of  the  gas  ts  not  adequately  represented  by  this 
function  and  It  Is  necessary  to  include  certain  additional 
terms.  DuBols  Incorporated  some  exchange  terms  Into 
r(k,  u)  and  was  able  to  obtain  the  correction  to  the  plas- 
mon  excitation  frequency.  7 'ho ugh  his  final  results  are 
resonable  and  have  been  corroborated  using  alternative 
approaches  the  "corrected"  dielectric  constant  Is  fotnd 
to  violate  certain  a  priori  restrictions.  In  this  paper  a 
more  accurate  dielectric  constant  is  derived.  In  order 
to  obtain  an  acceptable  function  which  does  not  violate 
the  sum  rule  and  positive  definiteness  restrictions  on 
the  imaginary  part  It  is  necessary  to  account  for  3  types 
of  corrections.  These  corrections  originate  in  (1)  the 
effective  screening  of  the  long-range  Interaction  between 
particles:  (2 the  shift  In  r.ngle- particle  energies  of 
electrons  and  holes;  and  (3)  the  tendency  of  particles 
and  holes  to  form  bound  stales  when  any  repulsive  inter- 
particle  Interaction  is  present.  With  these  corrections 
all  spurious  similarities  in  the  dielectric  constant 
disappear  Numerical  calculations  of  <(k,  w)  and  of 
momer ’>  of  the  Imaginary  part  of  this  function  have  been 
carri  .d  out  for  an  Intermediate  electron  density  equal 
to  the  'tensity  of  conduction  electrons  In  aluminum.  The 
reriHIng  dielectric  constant  departs  by  as  much  as  50% 
from  the  Llndhard  form  for  low  frequencies,  but  has 
similar  qualitative  features.  The  moments  can  be  used 
to  determine  the  high-frequency  behavior  and  other  prop¬ 
erties  cf  the  electron  gas. 
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EQUIVALENCE  OF  THE  BRYSK  APPROXIMATION 
AND  THE  DETERMINANTAL  METHOD,  by  D.  S.  Falk. 
OcL  1962,  5p,  (Technical  rept.  no.  272)  (AFOSR-64- 
0438)  (AF  AFOSR-62-46)  AD  433069  Unclassified 

Also  published  in  Phys.  Rev.,  v.  129:  2340-2341, 

Mar.  1,  i96l  (Title  varies) 

For  abstract  see  item  no.  1561,  Vol.  VI. 
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ABSENCE  OF  THE  ISOTOPE  EFFECT  IN  SUPERCON¬ 
DUCTING  TRANSITION  ELEMENTS  (Abstract),  by 
D.  S.  Falk  and  R.  A.  Ferrell.  [1962]  [l]p.  [AF  APOSR- 
62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7: 
324,  Apr.  23,  1962. 

In  a  normal  superconductor  exhibiting  the  full  Isotope 
effect,  the  attractive  electron-electron  interaction  re¬ 
sults  from  the  displacement  of  an  ion  as  one  electron  of 
a  pair  approaches  it.  The  resulting  dipole  moment 
then  acts  upon  the  second  electron  of  the  pair.  It  may 
happen  on  the  other  hand,  that  the  electron  shell  of  the 
ton  is  sufficiently  polarizable  that  the  Influence  of 
the  first  electron  will  be  to  redistribute  the  electrons  In 
the  .'.hell,  rather  than  to  displace  the  center  of  the  Ion. 

In  tots  case,  superconductivity  would  be  due  to  a  type  of 
Van  der  Waals  force  and  no  Isotope  effect  would  result. 
The  transition  elements  contain  shells  of  d  electrons, 
and  experimental  optical  data  suggest  that  the  polariza¬ 
bility  may  be  sufficiently  high  that  such  a  process 
dominates  the  usual  phonon-induced  superconductivity. 
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ANTI  FERROMAGNETISM  AS  A  POSSIBLE  SOURCE 
OF  SUPERCONDUCTIVITY  (Abstract),  byD.  S.  Falk. 
[1962]  [1>.  [AF  AFOSR-62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  .Ian.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  It,  v.  7: 

64,  Jan.  24,  1962. 

The  absence  of  the  Isotope  effect  In  ruthenium  implies 
that  other  mechanisms,  besides  the  electron-phonon 
Interaction,  may  result  in  an  effective  electron- electron 
Interaction  which  Is  attractive  at  the  Fermi  surface 
and  which  therefore  produces  the  superconducting  state. 

It  is  suggested  that  in  an  antiferromagnetic  system,  the 
Interaction  between  adjacent  Ionic  spins,  compounded 
with  the  s-d  exchange  Interaction,  produces  such  an 
effective  electron- electron  interaction.  A  simple  effec¬ 
tive  field  calculation  bears  out  this  contention.  The 
spin- wave  calculation,  complicated  by  the  non- negligible 
contributions  of  the  corrections  to  the  spin  wave  approx¬ 
imation,  will  be  discussed. 
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BINARY  KERNEL  FORMULATION  OF  A  HEISENBERG 
MODEL  OF  FERROMAGNETISM,  byN.  I.  Greenberg. 
[1962]  [5]p.  (In  cooperation  with  Franklin  Inst. , 
Swarthmore,  Pa. )  (Sponsored  jointly  by  Air  Force  Office 
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of  Scientific  Research  under  [AF  APOSR- 62-46}  and 
Atomic  Energy  Commission)  Unclassified 

Published  in  Jour.  Math.  Phys. ,  v.  4:  405-409.  Mar. 

1963: 

An  ideal  Heisenberg  model  of  a  ferromagnet  for  spin  * 
is  studied  by  considering  the  model  in  terms  of  a  spin- 
deviation  lattice  gas.  Utilizing  the  general  methods  of 
Yang  and  Lee,  a  binary  kernel  function  is  obtained  in 
terms  of  which  the  thermodynamic  properties  of  the 
lattice  ga3  can  be  completely  expressed.  As  an  example, 
Dyson's  results  are  rigorously  obtained. 
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COOLING  OF  CONDUCTION  ELECTRONS  IN  METALS 
AT  VE*7Y  LOW  TEMPERATURES  (Abstract),  by  M. 

Fibich  and  R.  A.  Ferrell.  [1962]  (l]p.  [AF  APOSR- 
62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
HD,  Mar.  26,  1962. 

At  very  low- excitation  energies,  a  conduction  electron  in 
a  metal  loses  energy  to  the  other  electrons  at  a  rate  pro¬ 
portional  to  the  square  of  its  excitation  energy,  whereas 
it  loses  energy  to  the  lattice  at  a  rate  proportional  to  a 
higher  power.  For  this  reason,  the  conduction  electrons 
at  very  low  temperature  may  be  expected  to  be  in  thermal 
equilibrium  with  the  lattice.  As  the  lattice  Is  cooled 
down,  the  electron  gas  may  remain  at  a  higher  tempera¬ 
ture  and  only  come  Into  equilibrium  after  a  finite  time. 

The  cooling  rate  can  be  calculated  from  the  standard  elcc- 
tron-phonon  coupling,  and  Its  magnitude  can  be  estimated 
for  specific  materials.  Cases  where  the  cooling  rate  may 
be  observable  and  may  have  practical  consequences  are 
discussed. 
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CRITICAL  MAGNETIC  FIELDS  OF  SUPERCONDUCTING 
FILAMENTS  (Abstract),  by  R.  A.  Ferrell  and  A.  J. 

Glick.  [1962]  [l]p.  [AF  APOSH-62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York.  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7: 

63.  Jan.  24,  1962. 

The  critical  magnetic  fields  of  very  thin  superconducting 
films  and  filaments  have  been  estimated  by  a  computation 
of  the  susceptibility  along  the  lines  established  by 
Schrleffer  using  the  nonlocal  electrodynamics  in  the 
Plppard  llm't.  The  calculation  assumes  diffuse  electron 
scattering  at  the  surface  of  the  superconductor  and  is 
carried  out  in  the  limit  of  thickness  d  -  0.  The  critical 
field  In  this  limit  is  a  numerical  coefficient  times  the 
characteristic  thickness  dependence  of  (AL^jp/d®)*  The 
coefficient  can  be  evaluated  as  a  numerical  integral  over 
the  Pippard  kernel.  Errors  In  the  approach  due  to  the 


zero  thickness  limit  and  to  the  dependence  of  the  energy 
gap  on  magnetic  field  will  be  discussed. 
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INSTANTANEOUS  INTERACTION  AND  THE  TRANS¬ 
VERSE  MODES  OF  THE  GRAVITATIONAL  FIELD  (Ab¬ 
stract),  by  G.  Hinds  and  J.  Weber.  (1962)  [ljp. 

[AF  AFOSR-62-46]  Unclassified 

Presented  at  meeting  of  the  Amer  Phys.  Soc. , 

Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 

326,  Apr.  23,  1962. 

For  weak  gravitational  fields  and  suitably  chosen  coordi¬ 
nates,  the  Hamiltonian  for  an  assemblage  of  mass  points' 

Is  approximated.  It  is  indicated  that  bodies  move  as  if 
there  were  an  instantaneous  Coulomb  interaction  plus  re¬ 
tardation  effects  carried  entirely  by  the  transverse  modes. 
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LONGITUDINAL  COLLECTIVE  RESPONSE  OF  A 
SUPERCONDUCTOR  (Abstract),  by  R.  E.  Prange. 

[19621  ll]p.  [AF  AFOSR-62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  See. .  Series  II,  v.  7: 

63,  Jan.  24,  1962. 

The  response  of  a  superconductor  to  a  longitudinal 
disturbance  depends  on  the  frequency  and  wave  number 
dependent  dielectric  constant.  It  might  be  expected  that 
the  absorptive  part  of  the  dielectric  constant  vanishes 
for  all  frequencies  below  the  energy  gap  frequency, 
especially  when  the  Coulomb  repulsion  is  taken  into 
account.  It  is  shown  that  this  is  not  the  case,  but  that 
for  long  wavelength  disturbances  there  exists  an  ab¬ 
sorptive  part  at  low  frequency.  This  absorptive  psrt 
does  not  necessarily  correspond  to  an  excited  state  of 
the  superconductor,  since  excited  states  give  rise  to 
an  absorptive  part  in  the  inverse  dielectric  constant. 

The  response  under  consideration  corresponds  to  a  zero 
of  the  inverse  dielectric  constant.  The  known  long  wave¬ 
length  properties,  .ogether  with  gauge  Invariance  make 
necessary  the  existence  of  this  response. 
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MOSSBAUER  EFFECT  IN  A  DISORDERED  CUBIC 
CRYSTAL  (Abstract),  by  A.  D.  Dtnhcfer.  [1962]  [l]p. 
[AF  AFOSR-62-46]  Unclassified 

Presented  at  meellng  of  the  Amer.  Phvs.  Soc. , 
Cleveland,  Ohio,  Nov.  23-24,  1962. 
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Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
546,  Nov.  23,  1962. 

A  cubic  crystal  with  nearest- neighbor  harmonic  inter¬ 
actions,  iaotopically  disordered  by  light  Monsbauer 
Impurities,  is  studied  by  means  of  a  perturbation  theory. 
The  frequency- distribution  function  is  found  for  fre¬ 
quencies  above  the  maximum  unperturbed  frequency, 
and  the  absorption  cross  section  for  energies  shifted 
from  resonance  by  these  frequencies  is  calculated.  The 
intensity  in  this  region  is  compared  with  the  background. 
The  localized  mode  coupling  is  found  for  several  values 
of  the  mass  ratio,  and  crystal  parameters,  favorable  for 
the  observation  of  a  shifted  resonance,  are  suggested. 
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PROPAGATION  OF  GRAVITATIONAL  FIELDS  IN  THE 
INDUCTION  ZONE  (Abstract),  by  D.  Ztpoy.  [1962] 

[l]p.  [AF  AKlSR-62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Scries II,  v.  7: 
52t),  Apr.  .23,  1962. 

When  the  dynamical  gravitational  fields  in  the  near¬ 
induction  zone  around  a  vibrating  bar  are  calculated,  one 
finds  that  the  retardation  terms  do  not  enter  in  first 
order  in  (r/ 31)  but  only  in  higher-order  terms.  That  is, 
if  the  motion  of  the  bar  is  proportional  to  slnat,  the 
fields  near  the  bar  are  not  proportional  to  sinu^t— r/c) 

~  street— (r/1)  cosent  but  rather  to  street  ♦  0[(r/l)2]  t. 
cosujt  (r  <  \).  This  in  effect  implies  that  the  near 
Coulomb-type  gravitational  fields  are  propagated  with 
Infinite  velocity,  a  result  well-known  to  astronomers 
but  apparently  to  few  others.  The  same  effects  appear 
In  the  fields  around  certain  types  of  electromagnetic 
antennas. 
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ROLE  OF  VORTICES  IN  HIGH-  HELD  SUPERCON¬ 
DUCTIVITY  (Abstract),  by  A.  J.  Gltck  and  R.  A. 
Ferrell.  [1962]  [l]p.  [AF  AFOSR-62-46] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n.  v.  7: 
314,  Apr.  23,  1962. 

In  order  for  the  magnetic  field  to  penetrate  into  the 
lr‘ — :or  of  a  superconductor,  it  is  necessary  that  there 
be  nonvanlshing  paramagnetic  term  in  the  carrent 
density  proportional  to  the  mean  momentum  of  paired 
electrons,  which  cancels  the  London  diamagnetic  term. 
Thus,  the  mean  momentum  forms  a  vector  field  which 
must  have  a  certain  amount  of  rotattonallty,  proportional 
to  the  magnetic-flux  density  passing  through  the  super¬ 


conductor.  But,  this  situation  contradicts  the  basic 
Irroiational-flow  requirement  of  a  superfluid.  One 
means  of  reconciling  the  2  requirements  is  to  set  up  the 
usual  intermediate  state  of  alternate  superconducting  and 
normal  regions,  and  lo  concentrate  all  of  the  irrotation- 
ality  in  the  normal  regions.  A  second  possibility  is  that 
the  entire  metal  could  remain  superconducting  and  the 
irrotationallty  could  be  concentrated  into  vortices 
analogous  to  those  observed  tn  liquid  H2. 
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Maryland  U.  [Dept,  of  Physics]  College  Park. 

SINGLE-NUCLEON  DECAY  OF  THE  GIANT  DIPOLE 
STATE  (Abstract),  by  M.  Bauer  and  R.  A.  Ferrell. 
[1962]  [l]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AFOSR-62-46]  and  Office 
of  Naval  Research)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  19C2. 

Published  in  Bull.  Amer.  Pbys.  Soc. ,  Series  II,  v.  7: 
347,  Apr.  23,  1962. 

Because  of  the  high- excitation  energies  involved,  in 
addition  to  the  shell- model  configurations  responsible  for 
the  collective  behavior  of  the  giant-dipole  resonance,  the 
particle- hole  Interaction  can  admix  configurations  from 
the  continuum  in  which  a  single  nucleon  contains  all  the 
excitation  energy.  The  nucleon  energy  in  the  optical 
well  does  not  correspond  to  the  single-particle  reso¬ 
nance  in  view  of  the  interaction  energy  shift  of  the 
dipole  state.  The  distortion  of  the  single-particle  wave- 
function  is  then  such  that  the  continuum  configuration 
represents  a  system  in  which  1  particle  Is  not  actually 
a  member  of  the  cluster  formed  by  the  others.  Thus, 
the  possibility  of  damping  is  Introduced.  On  this  basis, 
partial  widths  and  branching  ratios  've  calculated  in  the 

case  of  the  22. 2-mev  level  tn  01G 
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SURFACE  RESISTANCE  OF  SUPERCONDUCTORS 
(Abstract),  by  L.  Leplae  and  R.  A.  Ferrell.  (1962) 

[l]p.  [AF  AFOSR-62-46]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phvs.  Soc. .  Series  n.  v.  ' : 
324,  Apr.  23,  1962. 

The  effect  of  a  finite  electron  mean-free  path  on  the 
surface  Impedance  of  a  superconductor  has  been  studied 
with  special  attention  to  changes  produced  just  above 
the  gap  frequency.  The  Impurities  have  the  effect  of 
producing  additional  absorption  at  long  wavelengths  which 
otherwise  would  give  rise  only  to  lossless  London-type 
response.  Thus,  the  surface  resistance,  involving  an 
integration  over  ai!  wavelengths,  is  augmented,  with 
the  increased  concentrated  just  above  the  gap.  The 
strength  of  this  additional  surface  resistance,  integrated 
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over  fluency,  can  be  related  by  the  Kramers- Kronlg 
relations  to  the  well-known  increase  in  static  penetration 
depth  which  results  when  the  electron  mean-free  path  is 
increased. 
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Maryland  U.  (Dept,  of  Physics]  College  Park. 

INTERACTION  OF  PHOTONS  AND  GRAVITONS,  by  J. 
Weber  and  G.  Hinds.  (1962]  [8]p.  (AFOSR-J873)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-62-143  and  National  Science  Founda¬ 
tion)  AD  418253  Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  2414-2421. 

d5£T~1S6S. — 

The  Hamiltonlar  formulation,  of  general  relativity  is 
employed  to  study  the  interaction  of  photons  and  gravitons 
in  the  first  approximation.  The  redundant  variables  are 
eliminated  by  an  appropriate  choice  of  gauge  and  coordin¬ 
ate  conditions.  S-  matrix  elements  are  calculated  for 
initial  states  in  which  one  photon  is  present  and  final 
states  in  which  a  photon  and  a  graviton  are  present. 
Self-energy  effects  appear  In  first  order  but  contribute 
nothing.  Energy  and  momentum  can  be  strictly  con¬ 
served  only  if  the  initial  and  final  photons  and  the  gravitons 
all  propagate  in  the  same  direction.  For  this  case  the 
S-  matrix  elements  vanish  in  consequence  of  the  null 
character  of  the  Maxwell  fiela  and  the  transition  proba¬ 
bility  is  also  zero.  Energy  need  not  be  exactly  conserved 
if  the  process  occurs  at  a  rate  which  is  sufficiently  high. 
Under  these  conditions,  corresponding  to  energies 
_28 

olO  ev,  a  photon  might  decay  lnt<~.  another  photon  and 
a  graviton.  The  graviton  has  very  low  energy.  This 
cannot  explain  the  red  shift  as  a  "tired  light"  phenome¬ 
non.  The  creation  of  gravitons  by  Coulomb  scattering  of 
photons  and  by  scattering  in  a  magnetostatic  field  is 
shown  to  occur  and  the  cross  sections  are  calculated. 
(Contractor's  abstract) 

1079 

Maryland  U.  Dept,  of  Physics,  College  Park. 

EFFECTS  OF  THE  FINITE  GYRO  RADII  OR  GEOMETRI¬ 
CALLY  TRAPPED  PHOTONS,  by  A.  M.  Lenchek  and  S. 

F.  Singer.  [1962]  (3]p.  incl.  diagr.  (AFOSR-3875) 

(AF  APOSR-62-284)  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  67: 
"4078-4675,  Sept.  1962. 

It  is  pointed  out  that  an  observed  east-west  asymmetry 
can  result  from  the  effect  of  the  atmospheric  scale 
height  on  high-energy  geometrically  trapped  protons. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

IMPULSIVE  INJECTION  OF  ELECTRONS  INTO  THE 
EARTH'S  INNER  TRAPPING  REGION  FROM  SOLAR 
COSMIC  RAY  EVENTS,  by  M.  Liwshitz  and  A.  M. 


Lenchek.  [1962]  [7 jp.  incl.  table,  refs.  (AFAFOSR- 
62-284)  Unclassified 

Published  in  Jour.  Geophys.  Research,  v.  68:  4081- 
4087,  July  1,  1963. 

The  decay  of  albedo  neutrons  generated  in  the  polar 
caps  by  solar  high-energy-particle  events  provides  an 
impulsive  source  of  geo  magnetically  trapped  electrons. 
The  decay  density  due  to  slow  albedo  neutrons  (which 
describe  ballistic  orbits  above  the  atmosphere)  can  be 
calculated  from  simple  kinematic  considerations.  At 
constant  li  the  injection  density  exhibits  a  peak  at  inter¬ 
mediate  tj.  At  L  =  2  and  B  =  0. 22  gauss  a  typical  large 
-8  -3 

SHEP  event  deposits  -  3  x  10  electron  cm  .  The 

3  ..o  -1 

flux  from  these  electrons  is  -  10  electrons  cm  sec 
in  the  interval  0-780  kev.  On  account  of  the  low  efficiency 
for  detecting  these  electrons,  it  appears  that  this  process 
alone  cannot  account  for  the  time  variations  seen  in 
Explorer  7.  (Contractor’s  abstract) 
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Maryland  U.  (Dept,  of  Physics]  College  Park. 

ASYMPTOTIC  BEHAVIOR  OF  THE  S  MATRIX  FOR 
HIGH  ANGULAR  MOMENTUM,  by  A.  M.  Jaffe  and  Y. 

S.  Kim.  [1962]  (6]p.  IncLrefs.  (AF  AFOSR-62-36I] 

Unclassified 

Published  in  Phys.  Rev.,  v.  129:  2818-2823,  Mar.  15, 
1§63T 

The  behavior  of  the  partial- wave  transition  matrix  is 
discussed  for  large  values  of  the  angular  momentum. 
For  physical  values  of  the  angular  momentum,  it  is 
shown  that  the  N- channel  T  matrix  vanishes  in  the  high 
angular  momentum  limit.  The  validity  of  the  optical 
model  is  discussed.  In  the  Gelfand- Levitan  formalism, 
it  is  shown  that  the  2  JoV  functions  coincide  as  the 
angular  momentum  goes  to  Infinity  along  the  real  axis. 
For  the  Yukawa- type  potentials,  it  Is  shown  that  the 
transition  matrix  reduces  to  Its  Bom  term  as  the  real 
part  of  the  complex  angular  momentum  variable  goes  to 
infinity.  (Contractor's  abstract) 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

ROTATIONAL  INVARIANCE  AND  THE  S  MATRIX  IN 
NONRELATTVISTIC  QUANTUM  MECHANICS,  by  R. 

Fong  and  J.  Sucher.  [1962]  [5]p.  incl.  diagrs.  (AF 
APOSR-62-361)  Unclassified 

Published  In  Phys.  Rev.,  v.  129:  2824-2829,  Mar.  15, 
1963. 

The  connection  between  an  observable  Invariance  property 
of  the  scattering  matrix  and  the  interaction,  V,  generat¬ 
ing  the  scattering,  is  studied  for  a  particular  case;  ro¬ 
tational  invariance  in  nonrelativisttc  potential  scattering. 
It  is  shown  that  a  determination  that  the  scattering  cross 
section  depends  only  on  the  angle  between  the  incl.-'er.t 
and  outgoing  beams  by  no  means  implies  that  V  is 
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Invariant  under  rotation.  This  ts  true  even  tf  coherent 
Incident  beams  are  used  to  probe  the  target  Some  as¬ 
pects  of  these  results  and  their  relevance  for  the  con¬ 
struction  of  physical  theories  are  briefly  discussed. 
(Contractor's  abstract) 

1S83 

Maryland  U.  [Dept  of  Physics  and  Astronomy] 

College  Park. 

DIELECTRIC  CONSTANT  OF  A  SUPERCONDUCTOR,  by 
R.  E.  Prange.  [1962]  [9]p.  Incl.  cfiagrs.  table,  refs. 
(AFOSR- 67-0167)  (AF  APOSR-65-735)  AD  646326 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  129:2495-2503. 

'Mar.  13,  19837“ 

For  abstract  see  item  no.  1562,  Vol.  VI. 
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Maryland  U.  [Dept  of  Physics  and  Astronomy] 

College  Park. 

LIFETIME  OF  THE  NEUTRAL  PION,  by  V.  Glaser  and 
R.  A.  Ferrell.  [196ij  [7jp.  incl.  refs.  (APOSR-67- 
0172)  (AF  AFOSR-65-735)  AD  646327  Unclassified 

Also  published  In  Phvs.  Rev.,  v.  121:886-892. 

Feb717  Iftfii: - 

For  abstract  see  item  no.  1220,  VoL  IV. 
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Maryland  U.  Inst  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

[RESEARCH  IN  NON- EQUILIBRIUM  STATISTICAL 
MECHANICS]  by  D.  A.  Tldroan.  Final  rept.  Julv  1, 
1961-Jan.  31,  1962,  4p.  Incl.  refs.  (APOSR-2033) 

(AF  18(600)1315)  Unclassified 

A  brief  description  of  the  work  dealing  with  aspects  of 
basic  plasma  dynamics  and  applications  to  the  plasma 
problems  involved  in  space  physics  is  given.  Some 
examples  of  the  type  of  research  carried  on  are:  investi¬ 
gation  of  the  effect  of  Coulomb  scattering  on  streaming 
instabilities,  studies  on  wave  propagation  in  plasmas 
containing  a  magnetic  field  In  which  the  pressure  ts 
anisotropic,  and  research  on  possible  ways  In  which 
electron  plasma  oscillations  may  be  excited  in  plasma 
shock  waves  such  as  may  occur  In  solar  flares. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  BAKER- HAUSDORFF  FORMULA  AND  A 
PROBLEM  IN  CRYSTAL  PHYSICS,  by  G.  H.  Weiss  and 
A.  A.  Maradudtn.  Jan.  1962,  24p.  incl.  refs.  (Techni¬ 
cal  note  no.  BN-275)  (AFOSR-2248)  (In  cooperation 


with  Westlnghouse  Research  Labs. ,  Pittsburgh,  Pa. ) 
(AF  18(600)1315)  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  771-777, 
July- Aug.  1962. 

A  derivative  ts  given  of  the  Baker-  Hausdorff  formula 

for  2  =  In  exey  where  x  and  y  are  non-commuting  opera¬ 
tors.  Tills  result  is  then  used  to  obtain  an  expression 
for  z  in  the  case  that  X  =  P^  +  Q2  and  y  « <y  P  +  9  Q, 
where  P  and  Q  are  2  operators  whose  commutator  [P,  Q] 
=  c  is  a  c-number.  With  the  aid  of  this  result  a  very 
simple  derivation  of  the  expression  for  the  intensity  of 
x-  rays  scattered  by  the  thermal  vibrations  of  a  crystal 
is  presented.  (Contractor's  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ANALYTIC  FUNCTIONS  OF  CONTINUANT  MATRICES, 
by  P.  B.  Abraham  and  C.  H.  Weiss.  Feb.  1962.  20p. 
(Technical  note  no.  BN- 282)  (AFOSR- 2300)  (AF"  18- 
(600)1315)  Unclassified 

Also  published  in  Jour.  Math.  Phys.,  v.  3:  1044-1049, 
Sept. -Oct.  1962. 

It  is  shown  that  the  Fourier  method  which  was  developed 
for  the  calculation  of  analytic  functions  of  clrculant  matri¬ 
ces  can  also  be  applied  to  calculate  analytic  functions  of 
continuant  matrices.  Similar  calculations  are  developed 
for  generalized  continuant  matrices  which  arise  in  con¬ 
nection  with  problems  in  greater  than  1  dimension. 
(Contractor's  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

RADIO  EMISSION  BY  ELECTRONS  IN  THE  FINE- 
STRUCTURE  ELECTRIC  FIELDS  OF  SHOCK  WAVES, 
by  D.  A.  Tlflman.  [19621  [9]p.  incl.  diagrs.  refs. 

[A  F  18(600)1315]  '  Unclassified 

Published  in  Phys.  Fluids,  v.  5:  1104-1112,  Sept.  1962. 

The  structure  of  shock  waves  in  fully  iontzed  hydrogen 
in  the  absence  of  a  magnetic  field  has  been  investigated 
by  Greenberg  and  Trive  using  the  Mott-Smtth  distribu¬ 
tion  for  the  protons  and  a  local  Maxwellian  for  the  elec¬ 
trons.  They  find  that  large  charge- separation  effects 
occur  Inside  the  shock  due  to  the  electron-proton  mass 
difference,  thus  giving  rise  to  strong  stationary  electric- 
field  oscillations  in  the  shock  transition.  This  behavior 
Is  typical  of  other  theories  of  plasma  shock  structure. 
The  radio  noise  emitted  by  electrons  In  the  plasma 
accelerated  in  these  electric  fields  Is  now  calculated. 

In  traversing  the  electric  oscillations  inside  the  shock, 
those  electrons  with  a  few  times  the  thermal  energy 
radta.e  like  an  assembly  of  oscillators  at  frequencies 
capable  of  propagating  ahead  of  the  shock.  Although  the 
particular  shock- wave  model  of  Greenberg  and  Trfeve 
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has  been  adopted  (or  the  purposes  of  the  numerical 
discussion,  the  parameters  of  the  radiation  calculation 
are  readily  adjusted  for  possible  changes  In  the  shock- 
wave  model  which  more  detailed  treatments  of  shock 
structure  may  bring.  The  application  of  this  process  to 
Type  n  solar  radio  bursts  is  discussed.  Assuming  that 
such  shock  waves  are  produced  by  a  solar  flare  expanding 
Into  the  corona,  a  sufficiently  high  intensity  of  radio 
emission  Is  found  to  provide  an  alternate  possible  inter¬ 
pretation  for  this  source  of  solar  noise.  (Contractor's 
abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  NECESSARY  AND  SUFFICIENT  CONDITION  IN  THE 
MAXI  MUM-  MINIMUM  THEORY  OF  EIGENVALUES,  by 
A.  Weinstein.  Jan.  1962  [14jp.  lncl.  refs.  (Technical 
note  no.  BN-276)  (AFOSR-2061)  (AF  49(638)228) 

AD  271136  Unclassified 

Also  published  in  Studies  in  Mathematical  Analysis  and 
Related  Topics,  ed.  by  Gilbarg,  Solomon  and  ethers. 
Stanford  U.  Press,  1962,  p.  429-434. 

A  necessary  and  sufficient  condition  of  the  Sturm  type 
is  given  for  the  equality  in  the  maximum- minimum  theory 
of  eigenvalues.  Up  to  now  only  a  sufficient  condition 
was  blown.  The  method  of  intermediate  problems  is 
used.  (Contractor’s  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

FOURTH  ORDER  FINITE  DIFFERENCE  ANALOGUES 
OF  THE  DIR1CHLET  PROBLEM  FOR  POISSON'S  EQUA¬ 
TION  IN  THREE  AND  FOUR  DIMENSIONS,  by  J.  H. 
Bramble.  Jan.  1962,  13p.  (Technical  cote  no.  BN- 273) 
(AFOSR-2137)  (AF  49(638)228)  AD  271671 

Unclassified 

Also  published  in  Math.  Comput. ,  v.  17  :  217-222,  July 

T553: 

Difference  analogues  of  the  Dirichlet  problem  for 
Poisson's  equation  in  3  and  4  dimensions  are  formulated. 
These  analogues  are  shown  to  be  0(h*)  as  h  -  0.  (Con¬ 
tractor's  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  ALMOST  PERIODIC  SOLUTIONS  OF  A  CLASS  OF 
ELLIPTIC  EQUATIONS,  by  A.  Weinstein.  Feb.  1962, 
7p.  (Technical  note  no.  BN-279)  (APOSR-2138) 

(AF  49(638)228)  AD  272610  Unclassified 


Also  published  in  Atti.  Accad.  Naz.  Llncel  Rend. , 
Classe  Set.  FIs.  Mat.  e  Nat. ,  v.  32:  863-8  66,  June 
1962.  (AFOSR-J11) 

It  is  proved  that  all  solutions  of  a  class  of  eUlptic 
equations  which  are  bounded  in  a  strip  and  satisfy  homo¬ 
geneous  boundary  conditions  are  almost  periodic.  (Con¬ 
tractor's  abstract) 


1592 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SOME  INEQUALITIES  FOR  VECTOR  FUNCTIONS 
WITH  APPLICATIONS  IN  ELASTICITY,  by  J.  H.  Bramble 
and  L.  E.  Payne.  Jan.  1962  [23]p.  (Technical  note  no. 
BN- 272)  (AFOSR-2145)  (AF  49(638)228)  AD  271680 

Unclassified 

Also  published  in  Arch.  Rational  Mech.  and  AnaL  , 

■?:  nr ie-26, 1502. 

A  number  of  a  priori  Inequalities  for  vector  functions 
are  derived.  These  inequalities  may  be  employed  to 
give  bounds  In  the  second  boundary  value  problem  of 
elasticity.  (Contractor's  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SOME  A  PRIORI  INEQUALITIES  FOR  UNIFORMLY 
ELLIPTIC  OPERATORS  WITH  APPLICATION  TO  THE 
CAUCHY  PROBLEM,  by  L.  E.  Payne.  Feb.  1962,  14p. 
(Technical  note  no.  BN- 280)  (AFOSR-22TO)  (AF  49- 
(638)228)  Unclassified 

Certain  explicit  a  priori  inequalities  for  uniformly 
elliptic  operators  are  derived.  These  inequalities  may 
be  used  in  obtaining  polntwise  bounds  in  the  Cauchy 
problems  for  elliptic  equations.  (Contractor's  abstract) 
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Maryland  U.  Inst  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  THEOREM  ON  ERROR  ESTIMATION  FOR  FINITE 
DIFFERENCE  ANALOGUES  OF  THE  DIRICHLET 
PROBLEM  PO.L  ELLIPTIC  EQUATIONS,  by  J.  H. 
Bramble  and  B.  E.  Hubbard.  Feb.  1962,  25p.  lncl. 
refs.  (Technical  note  no.  BN-28I)  (APOSR-2371) 

(AF  49(638)228)  AD  274315  Unclassified 

Also  published  in  Contrib.  Differential  Equations,  v.  2: 

A  general  theorem  on  error  estimation  is  stated  which 
can  be  used  as  a  guide  tn  the  formulation  of  finite  differ¬ 
ence  analogues  of  the  Dirichlet  problem  for  elliptic 
equations.  As  examples  of  application  of  this  theorem, 

2  finite  difference  analogues  are  presented  and  the 
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corresponding  discretization  errors  are  shown  to  be 

O  (h^)  andO  (h**)  respectively,  where  h  is  the  mesh  size. 
(Contractor's  abstract) 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

POISSON'S  EQUATION  AND  GENERALIZED  AXIALLY 
SYMMETRIC  POTENTIAL  THEORY,  by  R.  P.  Gilbert. 
Mar.  1962  (21  jp.  tncl.  refs.  (Technical  note  no.  BN- 
283)  (APOSR-2450)  (AF  49(638)228)  AD  274316 

Unclassified 

A  method  is  developed  by  whtch  one  may  obtain  solutions 
to  the  non- homogeneous  equation  of  generalized  axially 
symmetric  potential  theory  (GASPT).  Representation 
formulae  are  obtained  and  the  method  is  shown  to  be 
extendable  under  certain  symmetry  conditions  to  the 
Poisson  equation  in  3  variables.  (Contractor's  abstract) 


diminishing  mesh  size.  In  general  the  main  tool  used  In 
obtaining  estimates  for  the  solution  of  hyperbolic  equa¬ 
tions  is  the  energy  method.  In  this  paper,  explicit 
bounds  are  obtained  in  terms  of  the  data  of  the  problem 
for  the  linear  and  non-linear  second  order  partial  differ¬ 
ential  equation  of  hyperbolic  type  in  2  independent  varia¬ 
bles.  The  present  approach  is  based  not  on  the  energy 
method  but  an  the  method  of  raajorants  which  is  embodied 
in  the  statement  of  the  following  theorem  and  its  corol¬ 
laries:  Lu  *  u  •>  au^  +  bUy  -  cu  =  f  in  R  where  R  is  the 

first  quadrant  of  the  (x.  y)  plane. 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

BOUNDS  FOR  EIGENVALUES  OF  THE  STURM- 
IJOUV1LLE  PROBLEM  BY  FINITE  DIFFERENCE 
METHODS,  by  B.  E.  Hubbard.  Sept.  1961,  27p.  incl. 
refs.  (Technical  note  no.  BN-260)  (AFOSR-3155) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)228  and  Naval  Ordnance  Lab. ) 

Unclassified 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

FUNDAMENTAL  SOLUTIONS  FOR  A  CLASS  OF 
SINGULAR  EQUATIONS,  by  R.  J.  Weinacht.  June  1962, 
72p.  Incl.  refs.  (Technical  note  no.  BN- 228)  (APOSR- 
2616)  (AF  49(638)228)  AD  2757-.1  Unclassified 

Also  published  in  Contrib.  Differential  Equations,  v.  3: 


Singular  linear  elliptic  partial  differential  equations 
associated  with  the  operator  of  generalized  axially  sym¬ 
metric  potential  theory  are  presented.  Explicit  funda¬ 
mental  solutions  In  the  large  are  given  for  the  equations. 
Mean  value  theorems  for  solutions  of  these  equations 
are  also  presented. 


Maryland  U.  (Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

BOUNDS  JN  THE  TRUNCATION  ERROR  BY  FINITE 
DIFFERENCES  FOR  THE  GOU'ViAT  PROBLEM,  by  A. 
K.  Aziz  and  B.  E.  Hubbard.  May  1962,  29p.  Incl. 
refs.  (Technical  note  no.  BN- 289)  (AFOSR-2727) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)228  and  Naval  Ordnance  Lab. ) 
AD  289185;  AD  453995  Unclassified 

Also  published  in  Math.  Comput. ,  v.  18:  19-35,  Jan. 


Also  published  in  Arch.  Rational  Mech.  Anal. ,  v.  10: 
171-17971552'. 

For  abstract  see  Item  no.  1480,  Vol.  V. 


Maryland  U.  'nst.  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

HARMONIC  FUNCTION'S  IN  POUR  VARIABLES  WITH 
ALGEBRAIC  AND  RATIONAL  P4  ASSOCIATES,  by  FL  P. 
Gilbert.  July  1962,  27p.  incl.  refs.  (Technical  note  no. 
BN- 294)  (APDSR-3490)  (AF  49(638)228)  AD  283840 

Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v.  13:  79-96, 
Spring  1963. 

Integra!  representations  for  harmonic  functions  in  4 
variables  are  Investigated  by  means  of  an  operator 
bearing  close  resemblence  to  1  Whittaker-Bergman 
operator.  The  cases  v.here  the  P^- associate  is  algcbiaic 
is  considered  by  means  of  the  theory  of  double  integrals 
on  algebraic  3-folds.  When  the  P^- associate  is  rational 
one  obtains  particularly  Interesting  representations  by 
considering  the  connections  with  Weierstrass  integrals 
of  the  first,  second,  and  third  kinds  defined  over  a 
Riemann  surface.  In  addition,  a  reside  theorem  Is 
given  for  a  class  of  harmonic  vectors,  U  -  (uj,  u2,  u3,  u4) 
satisfying  the  relations  which  are  analogous  to  one  vanish¬ 
ing  of  one  curl  and  divergence  is  three-dimensions. 
(Contractor’s  abstract) 


A  common  method  for  obtaining  an  approximate  solution 
to  the  various  boundary  value  problems  for  partial  differ¬ 
ential  equations  Is  by  finite  differences.  The  fundamental 
problem  concerning  such  finite  difference  approximations 
is  to  show  that  the  truncation  error  tends  to  zero  with 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  A  RESULTOF  KADAMARD  CONCERNING  THE 
SIGN  OF  THE  P RECt “SION  O F  A  HEAVY  SYMMETRI¬ 
CAL  TOP,  by  J.  B.  Diaz  and  F.  T.  Metcalf.  Apr.  1962, 
3p.  (Technical  note  no.  BN- 285)  (APOSR-3831)  (AF  49- 
(638)228)  AD  286084  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v.  13:  669- 
£70,  Aug. 

Hadamard’s  proof  concerning  the  sign  of  the  precession 
of  a  heavy  symmetrical  top  employed  the  theory  of 
residues  of  functions  of  a  complex  variable.  The  present 
authors,  using  only  definite  integrals  and  simple  in¬ 
equalities,  obtain  the  same  result  in  an  elegant,  direct 
manner. 

1601 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  PRIORI  BOUNDS  ON  THE  DISCRETIZATION  ERROR 
IN  THE  NUMERICAL  SOLUTION  OF  THE  DIKICHLET 
PROBLEM,  by  J.  H.  Bramble  and  B.  E.  Hubbard.  Aug. 
1962.  39p.  incl.  refs.  (Technical  note  no.  BN- 296) 
(APOSR-4213)  (AF  49(638)228)  AD  290322 

Unclassified 

Also  published  in  Contrlb.  Differential  Equations,  v.  2: 
229-252,  1963. 

Explicit  a  priori  bounds  are  obtained  on  the  discretiza¬ 
tion  error  for  a  certain  finite  difference  analogue  of  the 
Dirichlet  problem  for  Poisson's  equation.  The  bounds 
involve  square  integrals  of  various  derivatives  of  the 
data  (including  the  curvature  of  the  boundary  which  is 

considered  as  data).  The  exhibit  Ofh2)  asymptotic  be¬ 
havior  where  h  is  the  mesh  constant  associated  with 
a  square  grid. 

1692 

Maryland  U.  Inst,  fo-  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  A  RESULTOF  I1ADAMARD  CONCERNING  THE  SIGN 
OF  THE  PRECESSION  OF  A  HEAVY  SYMMETRICAL 
TOP.  by  S.  B.  Diaz  and  F.  T.  Metcalf.  Apr.  1962,  3p. 
(Technical  note  no.  BN-285)  (AFOSR-4214)  (AF  49- 
(638)228)  Unclassified 

Also  published  In  Prop,  Amer.  Math.  Soc.,  v.  13:  669- 
670.  Aug.  1961 

For  abstract  sea  t'em  no.  1600,  Vol.  VI. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics.  Cei  e  Pari; 

[ON  ALMOST  PERIODIC  SOLUTIONS  OF  A  CLASS  OF 
ELLIPTIC  EQUATIONS!  Sulle  soluzloni  quasi  periodiche 


dl  una  classe  di  oquaztont  elllttlche,  by  A.  Weinstein. 
[1962]  [4]p.  (Technical  note  no.  BN- 279)  (APOSR-J11) 
(AF  49(638)228)  Unclassified 

Also  published  in  Atti.  Accad.  Naz.  Llncel  Rend. , 

Classe  Set.  FIs.  Mat.  e  Nat. ,  v.  32:  863-866,  June 
1962. 

For  abstract  see  item  no.  1591,  Vol.  VI. 

1604 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  A  MEAN- VALUED  THEOREM  OF  THE  DIFFER¬ 
ENTIAL  CALCULUS  OF  VECTOR- VALUED  FUNCTIONS, 
AND  UNIQUENESS  THEOREMS  FOR  ORDINARY  DIFFER¬ 
ENTIAL  EQUATIONS  IN  A  UNEAR- NORMED  SPACE, 
by  A.  K.  Aziz  and  J.  B.  Diaz.  [1961]  [19jp.  Incl.  refs. 
(APOSR-J426)  (A  F  49(638)228)  AD  407247 

Unclassified 

Presented  at  meeting  of  the  Amer.  Math.  Soc.,  Jan.  25, 
1961. 

Also  published  In  Contrlb.  Differential  Equations,  v.  1; 

ioi-ibS,  1963‘:— 

For  abstract  see  item  no.  1491,  Vol.  V. 

1005 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

BOUNDS  FOR  SOLUTIONS  OF  SECOND  ORDER 
ELUPTTC  PARTIAL  DIFFERENTIAL  EQUATIONS,  by 
J.  H.  Bramble  and  L.  E.  Payne.  Apr.  1961,  53p.  Incl. 
refs.  (Technical  note  no.  BN- 237)  (AFOSR-J587) 

(AF  49(638)228)  Unclassified 

Also  published  In  Contrlb.  Differential  Equations,  v.  1: 
93-121,  196o. 

For  abstract  see  item  no.  1470,  Vol.  V. 

1606 

Maryland  U.  (Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

UPPER  AND  LOWER  BOUNDS  FOR  THE  APSIDAL 
ANGLE  IN  THE  THEORY  O  F  THE  SPHERICAL  PENDU¬ 
LUM,  by  J.  B.  Diaz  and  F.  T.  Metcalf.  [1962]  [9jp. 
incl.  diagrs.  refs.  (APOSR-J618)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)228  and  Naval  Ordnance  Lab. )  AD  414073 

Unclassified 

Also  published  in  Proc.  Fourth  U.S.  Nat'l.  Cong.  Appl. 
Mech. ,  California  U. ,  Berkeley  (June  18-21.  1962), 

New  York,  Amer.  Soc.  Mech.  Engineers,  v,  1:  127- 
135,  1962. 

A  simple  method  is  developed  for  obtaining  upper  and 
lower  bounds  for  the  apsldal  angle  which  occurs  in  the 
theory  of  the  spherical  pendulum.  This  method  Is 
employed  to  give  a  quick  derivation  of  the  well-known 
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lower  and  upper  bounds  of  Pulseux  and  Halphen,  respec¬ 
tively,  for  the  apstdal  angle.  The  same  method  also 
yields  readily  the  extension  of  Putseux's  lower  bound 
discovered  by  W.  Kohn.  An  advantage  of  the  present 
method  Is  the  simplification  which  arises  from  eliminat¬ 
ing  the  need  for  contour  Integration.  The  sharpness  of 
the  bounds  Is  also  demonstrated.  (Contractor's 
abstract) 


1607 

[Maryland  U.  tost,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park.  ] 

POINTWISE  BOUNDS  IN  THE  FIRST  B1  HARMONIC 
BOUNDARY  VALUE  PROBLEM,  by  J.  H.  Bramble  and 
L.  E.  Payne.  [1962]  [9jp.  tncl.  refs.  [AF  49(638)228] 

Unclassified 

Published  in  Jour.  Math,  and  Phys. ,  v.  42:  278-286, 

Dec7  1963. 

A  priori  bounds  are  derived  for  the  solution  of  asu  =  F 
in  R,  u  =  f  on  C,  vu/3n  -  g  on  C,  where  R  Is  a  bounded 
2-dlmenslonal  region  with  a  piecewise  continuously 
differentiable  boundary  C.  The  authors  state  that  their 
results  extend  easily  to  n  dimensions.  Let  B  be  any 
biharmonic  function  In  R  whose  gradient  Is  square 
Integrable  on  C.  By  applying  several  known  Inequalities 
for  harmonic  and  blharmonlc  functions,  a  bound  for 
.  2 

rB  dv  in  terms  of  B  and  its  first  derivatives  on  C  Is 

obtained.  By  combining  this  Inequality  with  the  meanvalue 
theorem  for  blharmonlc  functions  the  authors  arrive  at 
explicit  polntwtse  bounds  for  the  solution  u  of  the  original 
boundary- value  problem,  as  well  as  for  the  first  deriva¬ 
tives  of  u  and  Au.  These  Inequalities  Involve,  In  addition 
to  the  data  and  the  distance  from  the  boundary,  an  arbi¬ 
trary  smooth  function  ~  in  R  +  C.  A  good  choice  of  <n, 
obtainable,  for  Instance,  by  Rltz's  method,  will  Improve 
the  estimates.  The  Inequalities  oegenerate  as  the  bound¬ 
ary  Is  approached. 


1608 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ELECTRICAL  CONDUCTIVITY  OF  PARTIALLY  IONIZED 
GASES,  by  A.  C.  Pipkin.  Apr.  1959,  30p.  Incl.  table. 
(Technical  note  no.  BN-170)  (APOSR-1674)  (AF  49- 
(638)401)  Unclassified 

Also  published  in  Phys.  Fluids,  v.  4-  154-158,  Jan. 

1961.  J  Title  varies) 

For  abstract  see  item  no.  989,  Vol.  HI. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  WAVE  MOTIONS  OF  SMALL  AMPLITUDE  IN  A 
FULLY  IONIZED  PLASMA.  PART  fV.  WITH  AN 


ARBITRARY  APPLIED  MAGNETIC  FIELD,  by  D.  G. 
Weir.  Jan.  1962  [24 Jp.  incl.  dlagrs.  (Technical  note 
no.  BN- 271)  (AFOSR-2144)  (AF  49(6'°H01) 

AD  271471  Unclassified 

The  dispersion  relation  of  waves  In  a  fully  Ionized 
plasma  under  a  uniform  magnetic  field  of  arbitrary  ori¬ 
entation  has  been  derived  from  the  2  fluid  theory  which 
Is  a  quart!  c  equatfon  for  \2.  \  being  the  complex  wave 
number.  Various  cases  have  been  examined.  It  has 

2 

been  shown  that  the  roots  for  X  are  all  real  for  an  ideal 
plasma.  In  the  low  frequency  range  3  of  the  roots  for 
X2  are  positive,  corresponding  to  undamped  waves, 
while  one  re~i  *s  negative,  leading  to  a  damped  expo¬ 
nential  wave.  One  of  the  positive  roots  changes  Into  a 
negative  root  at  frequencies  higher  than  the  ion  cyclotron 
frequency,  calculated  from  the  component  of  the  mag¬ 
netic  field  In  the  direction  of  the  wave  propagation.  An¬ 
other  root  changes  sign  when  the  frequency  becomes 
higher  than  the  electron  cyclotron  frequency  calculated 
for  the  same  component  of  the  magnetic  field.  At  very 
high  frequencies  all  4  roots  are  positive.  The  Interaction 
between  basic  waves  due  to  the  external  magnetic  field 
at  very  high  frequencies  is  negligible.  (Contractor's 
abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SOME  CONSIDERATIONS  ON  RADIATION  MAGNETO- 
GASDYNAMICS,  by  S.  I.  Pal.  Apr.  1962  [29m.  Incl. 
dlagrs.  (Technical  note  no.  BN- 286)  (AFOSR-2C'74) 
(AF  49(638)401)  AD  276X35  Unclassified 

The  fundamentals  of  radiant  energy  transfer  and  their 
effects  on  the  gasdynamlcs  are  first  discussed.  The 
basic  equations  of  radiation  magnetogasdynamics  are 
then  derived.  These  equations  are  simplified  under  the 
assumption  of  local  thermodynamic  equilibrium.  Two 
special  cases  have  been  worked  out.  One  Is  the  case  of 
small  mean  free  path  of  radiation  and  the  other  is  the 
2  dimensional  steady  Row  in  the  presence  of  a  straight 
opaque  wall.  In  the  latter  case,  further  simplifications 
have  been  made  by  assuming  boundary  layer  flow  and 
gray  gas  approximation. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  NEW  APPROACH  TO  TRANSPORT  PROBLEMS  IN 
FULLY  IONIZED  PLASMAS  -  H.  by  S.  F.  Edwards  and 
J.  J.  Sanderson.  June  1962  [15 jp.  (Technical  note  no. 
BN- 293)  (APOSR-3C18)  (A F  49(638)401)  AD  232194 

Unclassified 

Also  published  in  Plasma  Phys. ,  Accelerators, 
Thermonuclear  Research,  v.  4:  409-413,  1962. 

A  genera!  method  is  given  for  solving  the  equations 
governing  (he  propagation  of  1  and  2  particles  through  a 
fully  ionized,  near- equilibrium  plr.sma.  The  coefficient 
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of  electrical  conductivity  is  determined  variattonally 
with  the  exclusion  and  inclusion  of  plasma  oscillation 
effects.  Without  plasma  oscillations  the  result  agrees 
within  about  3%  with  the  values  of  Cowling  and  of  Spltzer 
and  Harm.  The  effect  of  plasma  oscillations  is  small 
the  correction  being  about  0. 4%.  (Contractor's  abstract) 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  CURVATURE  OF  SHOCK  FRONTS  IN  SHOCK 
TUBES,  byP.  C.  T.  deBoer.  July  196?  [15l]p.  incl. 
dlagrs.  refs.  (Technical  note  no.  BN-297)  (AFOSR- 
3790)  (AF  49(638)401)  AD  286675  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  Tf2557"Xpr.  5371962.  (Tide  varies) 

Also  published  in  Phys.  Fluids,  v.  6:962-971,  July 

T9S3. 

Hartunlan's  theory  for  the  curvature  of  a  shock  wave 
progressing  into  quiescent  gas  near  a  wall  has  been  ex¬ 
tended  to  the  case  of  2  parallel  trails  and  to  that  of  a 
circular  tube.  The  axial  extent  of  the  curved  shock  in 
these  cases  amounts  to  0. 760  and  0. 783,  respectively,  of 
Hartunlan's  single-wall  result.  The  correction  arising 
when  the  boundary  layer  has  a  finite  effective  length  L 
has  been  calculated.  Another  correction  Involves  the 
length  a  of  a  region  of  pressure  adjustment  immediately 
behind  the  foot  of  the  shock.  With  suitable  assumptions 
about  the  magnitudes  of  L  and  a,  the  results  are  In  good 
agreement  with  Duff  and  Yeung's  experimental  data.  The 
shock  curvature  measured  by  Lin  and  Fyfe  is  appreciably 
larger  than  found  from  the  method  described. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

NEW  TECHNIQUES  FOR  THE  VACUUM-ULTRAVIOLET, 
by  T.  D.  Wilkerson  and  R.  Llncke.  Dec.  1962  (9jp.  Incl. 
dlagrs  refs.  (Technical  note  no.  BN-307)  (APOSR- 
4408)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)401,  National  Aeronautics 
and  Space  Administration,  and  National  Science  Founda¬ 
tion)  Unclassified 

Simple  and  inexpensive  methods  have  been  developed  for 
converting  conventional  photomultipliers  into  vacuum- 
uv-sensitive  devices.  The  ranges  of  sensitivity  are  use¬ 
ful  for  many  plasma  experiments,  both  in  space  and  In 
the  laboratory.  The  bandwidths  are  sufficiently  narrow 
as  to  Improve  the  quality  of  both  dispersive  and  non- 
disperslve  radiation  measurements. 
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Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

PHENOMENA  SURROUNDING  HIGH  SPEED  FLIGHT, 
byj.  M.  Burgers.  Final  rept.  July  1,  1958-Sept.  30, 
1962,  Dec.  6,  1962,  43p.  incl.  refs.  (AFOSR-4536) 

(AF  49(638)401)  Unclassified 

The  work  done  under  the  contract  refers  to  various 
aspects  of  gas  dynamics  and  kinetic  theory.  The  topics 
of  chief  interest  are:  (1)  ionization  phenomena  connected 
with  a  shock  wave;  (2)  precursor  sign,  ’s  observed  in 
front  of  a  shock;  (3)  breaking  of  the  ihork  tube  diaphragm; 
(4)  shock  curvature;  (5)  geometrical  optics;  (6)  density 
distribution  of  electrons  and  ions  just  ahead  and  just  be¬ 
hind  a  shock  front;  (7)  the  relaxation  phenomena  in 
carbon  dioxide;  and  (8)  interaction  of  a  shock  of  high 
Mach  number  with  a  magnetic  field. 
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A  NEW  APPROACH  TO  TRANSPORT  PROBLEMS  IN 
FULLY  lOiT 7. ED  PLASMAS  -  n,  by  S.  F.  Edwards 
and  J.  J.  Sanderson.  [1962]  [5jp.  (APOSR-J438) 

(AF  49(63B)401)  AD  407258  Unclassified 

Also  published  in  Plasma  Phys. ,  Accelerators,  Thermo¬ 
nuclear  Research,  v.  4:  409-413,  1962. 

For  abstract  see  item  no.  1611,  Vol.  VI. 
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SOME  CONSIDERATIONS  ON  THE  FUNDAMENTAL 
EQUATIONS  OF  ELECTRO-MAGNETO- GASDYNAMICS, 
by  S.  I.  Pal.  (1958]  [14]p.  incl.  refs.  (AF  49(638)401) 

Unclassified 

Published  in  Calcutta  Math.  Soc. ,  Golden  Jubilee 
Commemoration  Volume,  PL  1:235-248,  1958-1959. 

The  fundamental  equations  of  the  flow  problems  of 
electrically  conducting  fluids,  particularly  of  Ionized 
gases  (plasma),  are  discussed  first,  then  the  magneto- 
gasdynamlcs  approximations  are  derived.  The  general 
properties  of  fundamental  equations  of  magnetogasdy- 
.lamtcs  are  discussed.  The  most  important  parameters 
of  magnetogasdynamics,  the  magnetic  pressure  number 
and  the  magnetic  Reynolds  number,  are  defined.  Their 
influence  on  (he  flow  field  Is  considered.  The  magneto¬ 
gasdynamics  approximations  are  then  re-examined.  The 
generalization  of  the  analysis  of  magnetogasdynamics  to 
electromagnetogasdynamlcs,  radiation- magnetogs sdynam- 
tes  and  magnetogasdynamics  in  a  gravitational  field  are 
briefly  treated.  Finally,  the  1-dimenslonal  flow  prob¬ 
lems  of  magnetogasdynamics  have  been  treated  in  some 
detail  which  include  the  characteristics  of  1-dimenstonal 
unsteady  flow  and  ihc  steady  Sow  through  a  nozzle. 
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INFLUENCE  OF  SHOCK-  FRONT  CURVATURE  ON 
MEASUREMENTS  US.NG  THE  SCHUEREN-PHOTOTUBE 
TECHNIQUE  (Abstract),  by  P.  C.  T.  de  Boer.  {1962} 
fi]p.  (A?  49(638)401]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Oklahoma  U. ,  Norman,  Nov.  19-21,  1902. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  IT,  v.  8  : 

409,  Aug.!  53,  1963. 

Some  essential  limitations  are  considered  In  Che  applica¬ 
tion  of  the  schlleren-phototube  technique  to  the  study  of 
relaxation  phenomena  behind  shock  waves.  The  resolving 
power  is  limited  by  Fresnel  diffraction  occurring  in  the 
edges  of  the  light  be3m.  Another  limitation  arises  from 
the  curvature  of  the  shock  wave.  Expressions  have  been 
derived  for  the  amplitude  of  the  signal  arising  from  the 
curved  shock  front  as  a  function  of  the  angle  between 
light  beam  and  shock  tube.  There  is  a  marked  dependence 
of  amplitude  on  angle,  and  this  was  used  experimentally 
for  the  alignment  of  the  direction  of  (he  light  beam.  The 
Instrumentation  was  calibrated  oy  dieplacing  the  knife 
edge  over*  known  distance  and  measuring  the  resulting 
signal.  Measurements  on  shock  fronts  in  argon  and 
helium  Indicated  that  the  axial  extent  of  the  curved  shock 
at  high  initial  pressures  was  approximately  constant  and 
that  variations  In  shock  tilt  were  negligible.  There  is 
evidence  that  the  axial  extent  was  determined  mainly  by 
irregularities  in  the  shock- tube  surface  just  before  the 
test  section. 
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NEW  DETECTOR  FOR  THE  VACUUM  ULTRAVIOLET, 
by  R.  Lincke  and  T.  D.  Wllkerson.  [1962]  [3]p.  incl. 
dlagrs.  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  ]AF  49(638)401]  and  National 
Science  Foundation)  Unclassified 

Fubilahed  in  Rev.  Sclent.  Instr. ,  v.  33:911-913, 
$ept.T5i>2. 

A  new  method  is  described  for  detecting  vacuum  uv 
radiation.  This  radiation  is  converted  to  visible  light  in 
2  steps,  the  first  being  creation  of  photoelectrons  at  a 
high  voltage  cathode,  the  second  consisting  of  stopping 
these  electrons  In  a  sclntt’intor  at  ground  potential.  The 
visible  s  J' llatlons  are  detected  with  a  standard  photo- 
multiplte'  The  system  has  been  compared  with  a  sodium 
salicylate  sector,  using  a  vacuum  uv  monochromator 
and  a  steady  light  source.  Spectral  lines  between  500 
and  1300A  have  readily  been  recorded.  Compared  to 
other  systems  the  new  detector  offers  a  number  of  ad¬ 
vantages  which  are  discussed.  Preliminary  results  for 
pulsed  light  sources  Indicate  that  the  method  is  also  use¬ 
ful  for  studying  phenomena  whose  time  scales  are  of  the 
order  of  1  p  sec. 
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NEW  VACUUM-ULTRAVIOLET  DETECTOR  (Abstract), 
by  R.  Lincke  and  T.  D.  Wllkerson.  [1962]  [l]p.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  |AF  49(638)401]  and  National  Science  Foundation) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II.  v.  7: 
2?5r  Apr.  fS.  1962. 

The  detector  converts  vacuum-uv  radiation  Into  visible 
light  which  is  recorded  by  conventional  methods. 

Vacuum  uv  falls  on  a  gold  cathode  held  15  kv  below 
ground  potential.  Resulting  photoelectrons  accelerate 
into  a  grounded  plastic  scintillator  covered  with  a  thin 
aluminum  coating.  Visible-light  output  passes  through 
a  window  into  a  high-grain  photomultiplier  outside  the 
vacuum  vessel.  Spectral  lines  from  500  to  1300A  have 
readily  been  recorded  by  this  method.  Longer  wave¬ 
lengths  are  not  observable  because  of  the  quantum-yield 
cutoff  of  gold  and  the  opacity  of  the  scintillator  coating. 
Scattered-light  response  is,  therefore,  negligible  com¬ 
pared  to  sodium-salicylate  detectors.  Comparison  spec¬ 
tra  are  presented.  The  new  method  avoids  surface- 
contamination  effects  of  open  vacuum  photomultipliers 
and  current  limitations  of  magnetic,  resistance-strip 
multipliers.  Sensitivity  is  comparable  to  other  methods 
for  wavelengths  shorter  ihan  1200 A.  Applications  appear 
likely  for  space  experiments,  as  well  as  for  laboratory 
studies  of  steady  or  transient  discharges. 
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VIBRATIONAL  RELAXATION  IN  CARBON  DIOXIDE. 

II,  by  W.  J.  Wltteman.  (1962]  [7jp.  ir.cl.  dlagrs.  tables. 
(A  F  49(638)401]  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  37:  655-661, 


The  vibrational  energy  rate  of  approach  to  thermal  equi¬ 
librium  of  suddenly  heated  COg  gas  has  been  studied  by 

using  a  shock  tube  and  the  Integrated  schlleren  method  for 
density  measurements.  The  experimental  results  agree 
fairly  weU  with  the  predicted  direct  excitation  of  bending 
mode  and  indirect  excitation  of  valence  mode  in  the  tem¬ 
perature  range  440  -816'K.  The  measured  relaxation 
times  for  the  direct  excitation  process  range  from  3.  75 
u  see  at  440 °K  to  0. 64  u  sec  at  816*K.  The  effects  of 
impurities  through  leakage  in  the  tube  can  be  considered 
negligible.  The  average  temperatures  of  the  measured 
bending  energies  are  slightly  higher  than  the  correspond¬ 
ing  temperatures  of  the  valence  energies,  which  indicates 
that  the  time  constant  of  the  Indirect  excitation  process 
ts  at  least  one  order  of  magnitude  smaller.  (Contractor's 
abstract) 
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WAVE  MOTION  IN  A  FULLY  IONIZED  PLASMA  UNDER 
A  UNIFORM  MAGNETIC  FIELD  OF  ARBITRARY  ORIEN¬ 
TATION  (Abstract),  by  S.  I.  Pal  and  D.  G.  Weir. 

[1962]  [l]p.  [AF  49(638)401]  Unclassified 


SOME  OBSERVATIONS  OF  TRANSITION  FLOW  IN 
AXIALLY  SYMMETRIC  BOUNDARY  LAYERS,  by  F.  R. 
Hama.  [1962]  [14]p.  incl.  illus.  (APOSR-3692) 

(AF  49(638)645)  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Sac. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
13,  Jan.  24,  1962. 


The  dispersion  relation  of  waves  has  been  derived  from 
2-fluid  theory  which  is  a  quartlc  equation  for  X^,  K  being 
the  complex  wave  number.  Various  cases  have  beer, 
examined.  It  has  been  shown  that  the  roots  for  Xz  are  all 
real  for  an  ideal  plasma.  In  the  low-frequency  range 
3  of  the  roots  for  are  positive,  corresponding  to 
undamped  waves,  while  1  root  is  negative,  leading  to  a 
damped  experimental  wave.  One  of  the  positive  roots 
changes  into  a  negative  root  at  frequencies  higher  than 
the  ion- cyclotron  frequency,  calculated  from  the  compo¬ 
nent  of  magnetic  field  in  the  direction  of  the  wave  propa¬ 
gation;  another  root  changes  sign  when  the  frequency 
becomes  higher  than  the  electron- cyclotron  frequency- 
calculated  for  the  same  component  of  the  magnetic  field. 
At  very  high  irequencles  all  4  roots  are  positive.  The 
interaction  between  basic  waves  due  to  external  magnetic 
field  at  very  hig.i  frequencies  is  negligible. 
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Direct  surveillance  of  the  vortex  pattern  caured  by  a 
ring-shaped  trip  is  matte  on  1-in.  and  1/2-ln.  circular 
cylinders  and  on  a  30°  cone  in  a  water  tank.  Over  the 
cylinders,  the  boundary- layer  thickness  is  approximately 
up  to  the  radius  of  the  cylinders.  Ring-shaped  vortices 
are  shed  and  deformed  into  vortex  loops  in  much  the 
same  manner  as  on  a  flat  plate.  On  the  cone,  the  ring- 
shaped  vortices  are  stretched  and  then  inevitably  de¬ 
formed  into  vortex  loops,  showing  that  a  mere  stretching 
is  not  a  sufficient  mechanism  for  the  creation  of  a 
turbulence  spot.  A  mechanism  of  the  final  breakdown 
from  the  vortex  loop  is  tentatively  proposed.  (Contrac¬ 
tor’s  abstract) 
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AN  EXPERIMENTAL  STUDY  OF  THE  THREE 
DIMENSIONALITY  OF  THE  FLOW  AROUND  A 
CIRCULAR  CYLINDER,  by  G.  E.  Mattingly.  June  1962. 
67p.  incl.  illus.  diagrs.  refs.  (Technical  note  no.  BN- 
295)  (AFOSR-3873)  (A  F  49(638)645)  AD  285632 

Unclassified 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

PROGRESSIVE  DEFORMATION  OF  A  CURVED  VORTEX 
FILAMENT  BY  ITS  OWN  INDUCTION,  by  F.  R.  Hama. 
[1962]  [7]p.  incl.  diagrs.  (AFOSR-3678)  (AF  49(638}- 
645)  Unclassified 

Published  In  Phy=.  Fluids,  v.  5:  1156-1162,  OcL  19G2. 

Progressive  3-d.mensional  deformation  of  an  initially 
parabolic,  plane  curved  vortex  due  to  its  own  induction 
is  numerically  obtained  In  this  paper  by  the  use  of  the 
localized -Induction  concept  Instead  of  through  the  full 
Btot-Savarl  law.  It  is  shown  that  after  the  region  near 
the  vertex  rises  up  from  the  plane  of  the  Initial  oriena- 
tion,  a  helical  deformation  takes  place  on  the  legs  of  the 
parabola.  The  helix,  which  roates  in  the  direction 
opposite  to  the  circulatory  rotation  around  the  vortex 
filament,  Is  found  to  travel  away  toward  the  far  ends  of 
the  parabola  as  the  vertex  keeps  rising  up, while  Increas¬ 
ing  the  amplitude  and  exient  of  the  helical  deformation. 
Similar  computations  also  carried  out  with  a  hyperbolic 
r  ilial  shape  resulted  in  essentially  the  same  conclusions 
as  the  parabola  but  with  much  better  numerical  stability, 
as  well  as  with  an  exponential  initial  configuration,  which 
grew  into  somewhat  more  complicated  patterns,  ye! 
maintained  the  essential  feature  of  the  helical  deforma¬ 
tion. 


The  flow  around  a  circular  cylinder  of  a  finite  length, 
with  Its  symmetrical  axis  oriented  normal  to  the  direc¬ 
tion  of  motion,  is  Investigated  by  means  of  dye  techniques 
in  a  water  tank.  The  flow  around  the  cylinder  including 
the  end  effect  is  described  during  the  period  of  acceler¬ 
ated  motion  preceding  a  constant  velocity  as  well  as 
during  the  flow  at  constant  velocity.  The  Reynolds  num- 

5* 

ber  is  varied  ir.  the  range  10  <  Re  <  10  for  3  cylin¬ 

ders  which  are  6-,  4-,  and  1-in.  diam  and  30-in.  long. 
The  flow  around  the  cylinders  is  found  to  be  strongly  3- 
dlmanstonal,  and  a  plausible  explanation  of  the  origin 
of  the  3- dimensionality  is  put  forward.  (Contractor's 
abstract) 
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AN  EXPERIMENTAL  STUDY  OF  THE  THREE  DIMEN¬ 
SIONALITY  OF  THE  FLOW  AROUND  A  CIRCULAR 
CYLINDER  by  G.  E.  Mattingly.  June  1962,  67 p.  Incl. 
Ulus,  dinars,  refs.  (Technical  rept.  no.  BN-295)  (AF- 
OSR-3903)  (AF  49(638)645)  AD  285632  Unclassified 

For  abstract  see  item  no.  1624,  Vol.  VT. 
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PROGRESSIVE  DEFORMATION  OF  A  PERTURBED 
LINE  VORTEX  FILAMENT,  by  F.  R.  Hama.  (1962]  (9]p. 
inch  dlagrs.  refs.  (AFOSR-J1046)  (AF  49(638)645) 

AD  418296  Unclassified 

Also  published  in  Phys.  Fluids,  v.  6:526-534,  Apr.  If  63. 

When  a  straight  2-dlmenstonal  vortex  filament,  which 
is  laid  on  the  %  axis,  l<t  perturbed  by  a  3-dimenslonal 
distortion,  it  deforms  progressively  by  its  own  induction. 
The  progressive  deformation  is  numerically  obtained  in 
this  paper  for  a  localized  distortion  y  =  a  exp(-x2)  and 
for  a  periodic  distortion  y  =  2a  cos[j(<rx)},  a  being  the 
amplitude  relative  to  the  lateral  extent  of  the  distortion. 
When  a  Is  small,  the  Gaussluc  distortion  causes  a  helical 
deformation  which  first  moves  in  and  then  moves  away 
toward  far  ends  along  the  vortex  filament,  whereas  the 
central  portion  where  the  disturbance  was  originally 
located,  subsides  and  straightens.  The  plane  of  the 
sinusoidal  distortion  simply  rotates  tn  the  direction 
opposite  to  that  of  the  translation  of  fluid  in  the  undis¬ 
turbed  vortex.  The  retrograde  rotation  Is  the  same  as 
that  formulated  by  Kelvin.  For  these  cases  of  small 
amplitude,  a  linearized  thecry  Is  also  put  forward.  When 
a2  is  large  compared  with  unity,  on  the  contrary,  a  non¬ 
linear  effect  comes  in,  causing  higher-order  deforma¬ 
tions  to  take  place  In  both  cases  near  the  tip  of  the  dis¬ 
torted  pattern.  This  substantiates  in  part  the  author's 
experimental  observation  of  the  progressive  deformation 
of  a  vortex  loop  In  the  final  stage  of  boundary- layer  tran¬ 
sition.  A  possible  mechanism  of  3-dlmenslonal  amplifica¬ 
tion  of  initially  small  perturbation  in  a  shear  flow-  in  also 
discussed.  (Contractor's  abstract) 


1627 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

INVESTIGATION  OF  AXIAL  FLOW  COMPRESSOR 
BY  ELECTRIC  SPARK  TECHNIQUE,  by  Y.  Kageyama. 
1981,  55p.  Incl.  IHus.  dlagrs.  tables,  refs.  (AFOSR- 
4165)  (AFAPOSR-6I-3)  Unclassified 

The  electric  spark  technique  was  applied  to  an  investiga¬ 
tion  of  the  air  flow  in  an  axial  flow  compressor.  The 
results  confirmed  that  this  technique  is  available  for  the 
investigation  of  blade  performance.  Specifically,  this 
experiment  involved  measurements  of  the  boundary 
layers  on  the  compressor  blade,  3-dlmunsional  flow 
pattern  and  Instantaneous  wake  patterns  behind  rotor 
blades  at  design  point  operation.  In  addition,  stall  in¬ 
vestigations  were  conducted  under  variable  conditions. 

It  was  confirmed  that  the  3-dimensional  effect  Increased, 
if  solidity  increased,  sod  the  direction  of  3-dimenslonai 
flow  on  the  rotor  blade  was  from  hub  to  Up.  The  spark 
technique  permitted  a  more  precise  investigation  of  the 
flow  on  the  baldes  of  axial  flow  compi  essor,  which 
should  lea.)  to  greater  efficiency,  particularly  at  high 
speed  opeiatic.ii. 
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COMPOSITION  FORMULAS  IN  GENERALIZED 
AXIALLY  SYMMETRIC  POTENTIAL  THEORY,  by  R. 

P.  Gilbert.  Oct.  1962,  20p.  incl.  refs.  (Technical 
note  no.  BN- 298)  (APOSR-4225)  (AF  AFOSR- 62-454) 
AD  292977  Unclassified 

Also  published  in  Jour.  Math,  and  Mech. ,  v.  13:  577- 
TjffiT,  July  1964.  " 

A  composition  or  quasi- multiplication  is  Introduced  for 
solutions  of  the  generalized  zxially  symmetric  potential 
theory  equation  (GASPT),  so  that  the  composition  of  2 
solutions  is  always  a  solution.  Analogues  to  the  Cauchy 
integral  formulas  are  developed  and  stated  in  terms  of 
composition  formulas.  In  addition  the  composition 
algebra  Is  Investigated  for  certain  classes  of  functions. 
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ON  A  FINITE  DIFFERENCE  ANALOGUE  OF  AN 
ELLIPTIC  BOUNDARY  PROBLEM  WHICH  IS  NEITHER 
DIAGONALLY  DOMINANT  NOR  OF  NON- NEGATIVE 
TYPE,  by  J.  H.  Bramble  and  B.  E.  Hubbard.  Dec. 

1962  (22jp.  Incl.  refs.  (Technical  note  no.  BN-305) 
(AFOSR- 4302)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR- 62-454  and 
National  Science  Foundation)  AD  293387 

Unclassified 

Also  published  in  Jour.  Math,  and  Phys.,  v.  43:  117- 

4 

A  study  of  a  particular  0(h  )  finite  difference  analog  of 
a  2  point  boundary  problem  for  the  Sturm- Liouvtlle  equa¬ 
tion  Is  presented.  This  analog  violates  the  usual  proper¬ 
ties  of  diagonal  dominance  and  being  of  non- negative 
type  at  every  interior  mesh  point.  It  Is  shown,  however, 
that  for  the  mesh  size  h  taken  sufficiently  small  a 
maximum  principle  is  valid  and  that  the  discretization 
error  is  0(h4).  It  is  further  shown  that  the  point  Jacobi 
iteration  method  diverges  while  Lhe  forward-backward 
Gauss- Seidel  method  converges.  (Contractor's  abstract) 
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OPERATORS  WHICH  GENEHATE  HARMONIC  FUNC¬ 
TIONS  IN  THREE  VARIABLES,  by  R.  P.  Gilbert.  Dec. 
1962  [22}p.  Incl.  refs.  (Technical  note  no.  BN-306) 
(APOSR-4374)  (AF  AFOSR- 62-454)  AD  294987 

Unclassified 

Also  published  in  Scripts  Math.,  v.  27:  141-152,  1964. 


>  366  < 


A  new  construction  of  the  Bergman- Whittaker  operator 
is  presented.  Another  operator,  which  transforms 
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functions  of  2  complex  variables  Into  harmonic  functions 
in  3  variables  Is  Introduced  along  with  Its  tm-erse  oper¬ 
ator  A  theorem  connecting  the  singularities  of  analytic 
functions  with  those  of  harmonic  functions  Is  given  with 
an  illustration.  These  methods  are  extended  to  a  class 
of  singular  hyperbolic  equations.  (Contractor's 
abstract) 
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Maryland  U.  [Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

LAMINAR  JET  MIXING  IN  RADIATION  GASDYNAMICS, 
byS.  I.  Pal.  [1962]  [6]p.  (AFOSR-64-0139)  (AF 
AFOSR-63-141)  AD  431071  Unclassified 

Also  published  in  Phys.  Fluids,  v.  6:  1440-1445,  Oct. 

tssj: - 

The  fundamental  equations  of  a  laminar  jet  mixing 
region  with  thermal  radiation  are  first  derived,  including 
both  radiation  stresses  and  radiation  hear  flux.  Then 
the  cases  of  both  small  and  finite  mean  free  path  of 
radiation  flux  number  are  Introduced  and  discussed.  The 
radiation  effects  are  to  reduce  the  maximum  temperature 
In  the  mixing  region  and  to  increase  the  spread  of  the 
thermal  mixing  region.  Explicit  formulae  to  calculate 
these  effects  are  given.  (Contractor's  abstract) 
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Massichusetts  General  Hospital.  [Neurophysiological  Lab.  ] 
Boston. 

EFFECTS  OF  GLUOOSE  AND  OXYGEN  DEPRIVATION 
ON  FUNCTION  OF  ISOLATED  MAMMALIAN  RETINA, 
by  A.  Ames,  III  and  B.  S  Gurian.  [1962]  [18jp.  lncl. 
d'.agrs.  refs.  (AFOSR-  64-0174)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49(638)- 
98  and  National  Institute  of  Menial  Health)  AD  432739 

Unclassified 

Also  published  in  Jour.  Neurophysiol.,  v.  26:  617-634, 
JuTy  1963.' 

Lt  gut- evoked  compound  action  potentials  were  recorded 
from  the  optic  nerve  of  Isolated  rabbit  retina,  maintained 
at  30°.  The  evoked  potentials  disappeared  after  4  min  of 
anoxia,  but  when  O2  was  resupplied  recovery  was  rapid 
and  complete  even  after  *0  min  deprivations.  Wlthi  ut 
glucose,  response  amph—de  fell  to  40b  in  4  min  and  '0 
Or  in  60  min.  about  66b  of  the  initial  amplitude  was  re¬ 
coverable  after  60  mir.  deprivations.  Recovery  after 
simultaneous  deprivation  of  O2  and  glucose  was 
markedly  delayed  but  finally  as  complete  as  after  depriva¬ 
tion  of  glucose  alone.  Elevating  the  temperature  7  *  re¬ 
duced  by  threefold  the  duration  of  the  combined  depriva¬ 
tion  that  could  be  reversibly  sustained.  Effects  of  re¬ 
ducing  C>2  and  glucose  to  Intermediate  levels  and  of  adding 

other  nutrients  were  also  examined. 
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Massachusetts  General  Hospital.  Neurophysiological  Lab. , 
Boston. 

POSSIBLE  PHYSIOLOGICAL  BASES  FOR  ANIMAL 
NAVIGATION  WITH  SPECIAL  REFERENCE  TO  INER¬ 
TIAL  GUIDANCE  NAVIGATION  SYSTEMS  (Abstract),  by 
J.  <!.  Barlow.  [1961]  [ljp.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49(638)- 
98],  Office  of  Naval  Research,  and  Signal  Corps) 

Unclassified 

Published  in  Internat'l.  Blophys.  Cong. ,  Stockholm 
(SwedenfTJuly  31,  1961-Aug.  4,  1961),  Abstracts  of 
Contributed  Papers,  1961,  p.  138. 

The  phenomenon  of  animal  navigation  has  thus  far 
escaped  a  complete  explanation  tn  physiological  terms. 
That  return  of  animals  from  a  distant  point  might  be 
accomplished  by  means  of  a  memory  of  every  twist  and 
turn  of  the  outgoing  path  has  long  been  entertained. 
Experiments  tn  the  past  to  test  tills  hypothesis  have  how¬ 
ever  appeared  to  yield  negative  results,  although  upon 
closer  Inspection  these  experiments  are  perhaps  not 
absolutely  conclusive.  Over  short  distances  observa¬ 
tions  obtained  by  Beritou  indicate  that  for  man,  cats, 
and  dogs,  the  vestibular  apparatus  Is  of  great  importance 
for  spatial  orientation  r.nd  navigation.  These  considera¬ 
tions  are  discussed  in  relation  to  known  physiology 
of  the  vestibular  apparatus,  biological  clocks,  and  re¬ 
ports  on  experimental  observations  on  navigation  by 
animals  and  by  man  (particularly  with  defl cites  of  the 
vestibular  apparatus).  Suggestions  are  advanced  for 
further  investigations  in  which  predictions  that  are  possi¬ 
ble  can  be  subjected  to  experimental  test. 
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Massachusetts  General  Hospital.  Neurophysiological  Lab. , 
Boston. 

NORMAL  AND  ABNORMAL  OSCILLATORY  PHENOMENA 
IN  THE  ELECTRICAL  ACTIVITY  OF  THE  BRAIN,  by 
M.  A.  B.  Brazier.  [1962]  ]8]p.  lncl.  lllus.  dlagrs. 

(In  cooperation  with  Massachusetts  InsL  of  Tech. , 
Cambridge  and  Harvard  U.  Medical  School.  Cambridge, 
Mass. )  (Sponsored  jointly  by  Air  Force  Ofi  e  of  Scien¬ 
tific  Research  under  AF  49(638)98,  Air  Force  Office 
of  Srientiflc  Research,  Cilice  of  Naval  Research,  and 
Signal  Corps  under  DA  36-039- sc-78103,  and  National 
Institutes  of  Health)  Unclassified 

Published  In  Neural  Phytopathology:  Some  Relation¬ 
ships  of  Normal  to  Altered  Nervous  System  Activity, 
ed.  by  R.  G.  Grenell,  New  York.  Harper  and  Row, 

1962.  p.  258-265. 

Normal  and  abnormal  oscillatory  phenomena  are 
studied  by  means  of  tn  automatic  averaging  technique 
which  emphasizes  only  those  potential  swings  that  are 
phase- locked  to  the  stimulus  and  averages  out  the  back¬ 
ground  activity  that  is  only  randomly  related  to  the  in¬ 
cidence  of  the  stimulus.  Normal  subjects  were  stimu¬ 
lated  photically  and  the  results  are  presented  in  the 
form  of  autocorrelations  of  the  electroencephalogram. 
There  is  evidence  for  some  neuronal  activity  persisting 
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a*  an  alpha  rhythm  not  paced  by  the  flash.  In  another 
set  of  experiments  performed  on  normal  subjects  the 
photlcally  Induced  oscillations  are  found  to  have  a  differ' 
ent  frequency  from  the  alpha  oscillations.  The  slight 
difference  In  frequency  of  the  2  autocorrelations  may  be 
due  to  the  Increased  altertness  of  the  subject  while  being 
flashed.  A  disruption  can  be  found  In  disease  states  that 
affect  this  system.  For  example,  the  autocorrelogram 
of  a  patient  who  had  a  cerebrovascular  accident  in  the 
right  hemisphere  did  net  detect  any  abnormality  In  the 
resting  EEG,  but  the  use  of  a  flash  revealed  a  normal 
primary  response  but  an  absent  evoked  oscillation. 
Finally,  the  response  to  auditory  stimuli  on  abnormal 
nervous  activity  was  Illustrated  by  a  clinical  case  In 
which  the  patient  suffered  attacks  which  were  In  some 
ways  psychomotor  in  type,  but  which  were  characterized 
by  her  hearing  Jazz  music.  Such  a  case  suggests  that  the 
neuronal  mechanism  responsible  for  further  processing 
of  the  message  after  Its  Initial  arrival  at  the  receiving 
cortex  was  disordered  to  the  extent  of  losing  Its  oscilla¬ 
tory  response  to  a  stimulus  and  of  producing  abnormal 
sensations  of  sound  In  the  absence  of  Input  from  the 
peripheral  auditory  mechanisms. 
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Massachusetts  Inst,  of  Tech.  Aeroelastic  and  Structures 
Research  Lab. ,  Cambridge. 

SUBSONIC  FLUTTER  OF  PANELS  ON  CONTINUOUS 
ELASTIC  FOUNDATIONS- EXPERIMENT  AND  THEORY, 
by  J.  Dugundji,  E.  Dowell,  and  B.  Perkin.  Apr.  1962 
[79}p.  lncl.  iUus.  diagrs.  (ASRI^TR-74-4)  (AFOSR- 
3057)  (AF  49(638)219)  AD  278235  Unclassified 

The  subsonic  aeroelastic  stability  of  a  2-dimensional 
panel  resting  on  a  continuous  clastic  foundation  was  In¬ 
vestigated  both  experimentally  and  theoretically.  Ex¬ 
perimentally,  tests  were  conducted  on  a  104-ln.  x 
24-ln.  xO.  0018-ln.  rectangular  aluminum  panel  in  a 
low-speed  wind  tunnel.  Definite  flutter  of  a  travelling 
wave  type  was  observed.  Films  and  oscillograph  records 
were  taken.  Theoretically,  a  finite  panel,  2  mode, 
standing- wave  analysis  was  shown  to  give  essentially  the 
same  behavior  as  the  Infinite  panel,  travelling- wave 
analysis  of  Miles  for  this  panel  on  an  elastic  foundation. 
Although  a  mild,  divergence- type  Instability  exists  for 
these  panels,  the  dominant  Instability  was  shown  to  be  of 
a  travelling  wave,  flutter  type.  The  role  of  additional 
internal  damping  was  Investigated  and  found  to  have  an 
interesting  destabilizing  effect  between  the  divergence 
and  flutter  speeds.  Comparison  of  experiment  and  theory 
showed  good  agreement  in  the  prediction  of  the  flutter 
speed  and  wave- length,  bat  rather  poor  agreement  in  the 
ave  speed  and  frequency  at  flutter.  This  discrepancy 
was  attributed  to  various  limitations  in  the  test  set-up  as 
well  as  to  the  general  difficulty  of  predicting  the  wave 
speed  and  frequency  as  accurately  as  the  flutter  speed. 
The  press;- 1  Investigation  should  be  of  interest  in  prob¬ 
lems  of  hydroelasticity,  axially  symmetric  cylinders, 
and  inflatable  structures  at  low  speeds,  as  well  as  to  the 
general  problem  of  panels  lying  on  springy  elastic  ma¬ 
terial. 
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Massachusetts  Inst,  of  Tech.  Aeroelastic  and  Structures 
Research  Lab. ,  Cambridge. 

PREPARATION  OF  IDEALIZED  TWO  PHASE  COM¬ 
POSITES  BY  ELECTROPLATING,  by  R.  H.  Krock.  J. 
Levy,  and  L.  A.  Shepard.  Aug,  1962,  15p.  lncl.  Ulus, 
diagrs.  (ASRL- TR-94-2)  (AFOSR-407C)  (AF  49(633)- 
775)  AD  287948  Unclassified 

Also  published  In  Electrochem.  Tech.,  v.  1;  168-172, 
Jan. -Feb.  OHS.  (Title  varies) 

Two  phase  composites,  whose  microstructure  consists 
of  steel  ball  bearings  uniformly  dispersed  In  Ag  matrix, 
were  prepared  by  electroplating.  Sintering  oi  the  com¬ 
posite  raft  after  electroplating  removed  rema’nlng  voids 
and  removed  boundaries  between  particles  b’  grain 
growth  and  diffusion.  This  method  is  capable  of  produc¬ 
ing  a  2  phnse  composite  with  careful  control  of  particle 
size  and  ’.nterparticle  spacing,  unobtainable  by  previous 
methods.  (Contractor’s  abstract) 
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Massachusetts  Inst,  of  Tech.  Aeroelastic  and  Structures 
Research  Lab. ,  Cambridge. 

MECHANICAL  BEHAVIOR  OF  THE  TWO- PHASE 
COMPOSITE,  TUNGSTEN-NICKEL-IRON,  by  R.  H. 

Krock  and  L.  A.  Shepard.  Aug.  1962,  33p.  incl.  Ulus, 
diagrs.  table,  refs.  (ASRL-TR-94-4)  (A7OSR-4077) 

(A F  49(638)775)  AD  238915  Unclassified 

Also  published  in  Trans.  Metall.  Soc.  AIME.  v.  227: 
1127-1134,  Oct. ”1963. 

A  series  of  ductile,  2  phase  W-Nl-Fe  composites, 
sintered  In  the  presence  of  a  liquid  phase,  were  tested 
in  tension.  Identical  room  temperature  stress- strain 
curves  were  obtained  for  specimens  containing  from  80 
to  92  wt-%  W<58  to  75  vol-%  W  particles).  The  composites 
exhibited  a  maximum  elongation  of  29^  at  room  tempera¬ 
ture,  and  10. 1%  at  77  =K.  The  W  particles  in  the  com¬ 
posite  elongated  by  the  same  amount  at  these  tempera¬ 
tures.  Single  phase  alloy  specimens  matching  the  com¬ 
position  of  the  composite  matrix  showed  about  one  half 
the  flow  stress  of  the  composites.  The  test  results 
demonstrated  that  the  mechanical  properties  of  W-Nl-Fe 
composites  are  determined  by  the  W  particles  alone  and 
are  Independent  of  matrix  volume  fraction  or  mean  free 
path  over  the  composition  range  studied.  (Contractor’s 
abstract) 
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Massachusetts  Inst,  of  Tech.  Aeroelastic  and  Structures 
Research  Lab. ,  Cambridge. 

PLAS^C  DEFORMATION  OF  THIN  BRAZED  JOINTS 
IN  SHEAR,  by  C.  W.  Shaw,  L.  A.  Shepard,  and  J. 

Wulff.  Nov.  1962,  45p.  incl.  illus.  diagrs.  tables,  refs. 
(ASRL-TR-94-3)  (AFOSR-4987)  (AF  49(638)775) 

AD  297526  Unclassified 
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Also  published  in  Trans.  Amer.  Soc.  Metals,  v.  57:  94- 
IfS.  Mar."T3S3" 

The  plastic  behavior  of  the  more  ductile  phase  of  a  2 
phase  material  was  simulated  in  shear  tests  on  thin  silver 
joints  brazed  in  tubular  steel  specimens.  Both  the  yield 
strength  and  the  work  hardening  rate  of  the  silver  were 
increased  by  the  presence  of  the  rigid  interfaces.  At 
10%  strain,  the  flow  stress  of  the  thin  joints  was  1.5  as 
great  as  fine  grained  polycrystalline  silver.  Deforma¬ 
tions  of  the  silver  near  the  steel  interfaces  was  severely 
limited  across  the  joint.  These  effects  were  postulated 
to  arise  from  the  constraint  of  slip  by  the  nonyielding 
interfaces.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Aeroelastlc  and  Structures 
Research  Lab. ,  Cambridge. 

PREPARATION  OF  TWO- PHASE  COMPOSITES  BY 
ELECTROPLATING,  by  R.  H.  Krock,  J.  Levy,  and  L. 
A.  Shepard.  Aug.  1962  (5]p.  incl.  illus.  dlagrs. 
(ASRL-TR-94-2)  (AFOSR-J823)  (AF  49(638)775) 

AD  413895  Unclassified 

Also  published  in  Electrochem.  Tech.,  v.  1;  163-172. 
Jan.  -  Feb.~r§?37 

For  abstract  see  item  no.  1636,  Vol.  VI. 
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Massachusetts  Inst,  of  Tech.  Aeroelastlc  and  Structures 
Research  Lab. ,  Cambridge. 

SNAPPING  PHENOMENA  OF  ELASTO-  PLASTIC 
CURVED  BEAMS  UNDER  STATIC  AND  DYNAMIC 
LOADINGS,  by  P.  T.  Hsu  and  M.  M.  Chen.  Jan.  1962, 
55p.  incl.  diagrs.  (ASRL-TR-100-2)  (APOSR-2460) 

(AF  49(638)985)  AD  273779  Unclassified 

The  snap-buckling  problems  for  an  elasto-plastic  curved 
beam  under  laterally  applied  static  and  dynamic  loads 
are  investigated.  By  neglecting  the  transverse  shear 
and  strain- rate  elfects,  the  governing  equations  for 
various  phases  of  motion  are  formulated  for  a  simplified 
model.  Elasto-perfectly-ptastlc  materials  are  con¬ 
sidered.  Numerical  results  of  the  analytic  solutions  are 
given  in  the  form  of  load- deflection  relations  and  phase 
trajectories  for  several  typical  cases.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

INSULATING  PROPERTIES  OF  A  BOUNDARY  LAYER 
DOWNSTREAM  OF  A  TRANSPIRATION-COOLED 
REGION,  by  A.  F.  Gollnlck,  Jr.  (1962)  |4jp.  Incl. 
diagrs.  refs.  (APOSR-1818)  (AF  49(638)245) 

Unclassified 


Also  published  In  [Proc.  ]  Thirtieth  annual  meeting  of 
the  Inst.  Aerospace  Sciences  (Jan.  21-24,  196$,  p.  41- 
44.  (IAS  Fairchild  Fund  Paper  no.  F-30) 

A  wind  tunnel  test  of  a  slender  cone  with  a  thermally- 
insulated  surface  downstream  of  the  Injection  region 
is  described  with  reference  to  the  effects  of  coolant 
gases,  injection  rate  and  reservoir  temperature  distri¬ 
bution.  The  laminar  data  is  compared  with  theory. 
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Massachusetts  Inst,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

THE  EQUATIONS  OF  CONSERVATION  FOR  MULTI- 
COMPONENT  REACTIN  '  GAS  FLOWS,  by  F.  E.  C. 
Cullck.  Sept.  1962  (24]p.  incl.  refs.  (Technical  rept. 
no.  48)  (AFOSR-4522)  (AF  49(638)245)  AD  293859 

Unclassified 

The  derivation  of  the  conservation  equations  for  multi- 
component  gas  flows  is  discussed  briefly  from  the  point 
of  view  of  classical  kinetic  theory  and  in  somewhat 
greater  detail  within  the  principles  of  the  continuum 
theory.  The  chief  objective  Is  to  clarify  certain  points 
regarding  the  diffusion  stress  tensor  which  has  been 
Introduced  elsewhere.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

AN  EXPERIMEN  TAL  INVESTIGATION  OF  A  TWO- 
LAYER  INVISCID  SHOCK  CAP  DUE  TO  BLUNT-BODY 
NOSE  INJECTION,  by  J.  R.  Baron  and  E.  Alzner. 
[19621  [AGjp.  incl  Ulus,  diagrs.  table.  (AFOSR-J391) 
(AF  43(638)245)  AD  408546  Unclassified 

Also  published  in  Jour.  Fluid  Mech, ,  v.  15:  442-448, 


Blunt- body  solutions  for  supersonic  flow  usually  concern 
closed  body  surfaces.  A  report  is  made  on  an  experi¬ 
mental  investigation  of  a  2- layer  shock  cap  and  the 
existence  of  a  predictable  contact  surface  separating 
the  layers  is  indicated.  The  Inner  layer  was  generated 
by  injecting  air  through  a  contoured  axisymmetric 
channel  on  a  blunt  body  so  as  to  simulate  a  hemispherical 
contact  surface  in  a  Mach  number  4.8  flow.  Results  show 
the  existence  of  the  contact  surface  and  the  Influence  of 
a  range  of  mass- injection  rates  upon  the  (fisplacement 
of  the  bow  shock  and  contact  surface  from  the  body. 
(Contractor’s  abstract) 
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Massachusetts  l  ist,  of  Tech.  Aerophysics  Lab. , 

Cambridge. 

AN  INTEGRAL  METHOD  FOR  CALCULATING  HEAT 
AND  MAS!’  TRANSFER  IN  LAMINAR  BOUNDARY 
LAYERS,  by  F.  E  C.  Cullck.  [1962]  [Ujp.  incl.  diagrs. 
refs.  (APOSR-J822)  (AF  49(638)245)  AD  413946 

Unclassified 
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techniques  were  superior.  The  simple  approach  Is  to 
change  the  period  of  the  Interceptor  vehicle  by  applying 
a  tangential  Impulse,  in  general,  the  change  should 
be  made  by  a  non- tangential  Impulse,  which  yields  a 
saving  in  time  and  propellant.  A  brief  examination  of 
the  effective  cross-sectional  area  of  planets  was  made. 
The  variational  calculus  and  Its  operational  descendants 
are  employed  to  analyze  the  problems  of  trajectory 
optimization.  The  orbital  escape  problem  and  the  soft 
landing  problem  arc  considered,  it  was  found  that  for 
landing  on  the  moon,  a  constant- thrust-angle  trajectory 
Is  probably  the  best  operational  system.  A  further 
development  In  the  optimization  theory  is  presented  which 
Includes  the  stochastic  nature  of  a  trajectory  In  the 
optimization  process  Itself.  The  procedure  Is  outlined 
arid  applied  to  the  case  of  soft  landing  on  the  moon. 
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Also  published  In  AIAA  Jour. .  v.  1:783-793,  Apr.  1963. 

An  Integral  method  to  treat  simultaneous  heat  and 
mass  transfer  In  a  binary- mixture  laminar  boundary 
layer  when  the  pressure  Is  uniform  is  presented.  The 
principal  results  are  2  pairs  to  dual  Integral  relations 
arising  from  solutions  to  the  Integral  concentration  and 
energy  eqiatlons.  One  pair  connects  the  surface  mass 
transfer  rate  and  surface  concentration  of  Injected  gas; 
the  other  relates  surface  temperature  and  heat  transfer 
rate  In  the  presence  of  mass  transfer.  Only  the  cases 
of  helium  and  air  tnjectlon  Into  an  undlssoclated  air 
stream  are  discussed  in  detail,  but  the  method  can  be 
applied  to  problems  Involving  other  gases.  The  approx¬ 
imate  results  agree  quite  well  with  some  numerical 
solutions  and  with  recent  experimental  results  for  which 
no  numerical  solutions  are  available.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

THE  FLUID  MOTION  IN  A  HELIX,  by  C.  J.  Bartlett. 
Apr.  1962  (21 Jp.  tncl.  dlagrs.  table.  (Technical  rept. 
no.  36)  (APOSR-4639)  (AF  49(638)900)  AD  289  689 

Unclassified 

An  approximate  solution  for  the  flow  In  2  helical  tube 
with  a  square  cross  section  is  presented.  It  Is  shown 
that  the  predicted  onset  of  secondary  flow  effects  Is 
compatible  with  the  measured  effect.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Aerophysics  Lab. , 
Cambridge. 

THE  USE  OF  AN  ELECTROLYTE  IN  MODEL  MUD 
POWER  GENERATORS,  by  E.  E.  Covert  and  D.  T. 
Nowlan.  May  1962  [19jjp.  lncl.  dlagrs.  tables.  (Techni¬ 
cal  rept.  no.:  37)  (AP0SR-476S1  (AF  49(638)900) 

AD  239688;  AD  407902  Unclassified 

The  problems  associated  with  the  use  of  electrolytes  tn 
scale  models  for  tests  of  MHD  generators  are  discussed. 
It  is  concluded  that  the  Hartmann  number  and  fluid 
Reynolds  number  must  be  matched  between  the  model 
and  the  full  scale  device.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  (Dept,  of  Aeronautics  and 
Astronautics}  Cambridge. 

(A  STUDY  OF  THE  MECHANICS  FOR  OPTIMIZATION 
OF  CELESTIAI  »b«4EC70HIES]  Summary  rept. 

Nov.  27.  1962,  3p.  (LPOSR-4239)  (AF  49(638)363) 
AD  292729  Unclassified 

An  attempt  was  made  to  define  optimum  techniques  for 
epoch  correction  and  optimum  performance,  and  to 
establish  boundaries  between  areas  in  which  different 


Massachusetts  Inst,  of  Tech.  (Dept,  of  Mathematics) 
Cambridge. 

INTERSECTION  THEORY  ON  QUOTIENTS  OF 
ALGEBRAIC  VARIETIES,  by  R.  E.  Briney.  (1962]  (22}p. 
lncl.  refs.  (AF  18(603)90)  Unclassified 

Published  In  Amer.  Jour.  Math. ,  v.  84:  217-238, 

Apr.  1962. 


Massachusetts  InsL  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 


RECIPROCITY  THEOREM  IN  CYCLOTOMIC  HELDS, 
by  N.  C.  Ankeny.  (1962}  (8jp.  [AF  18(603)90} 

Unclassified 


Several  studies  have  been  made  regarding  the  problem 
"given  2  cycles  T,  l'  carried  by  an  ambient  algebraic 
variety  X,  a  well-defined  multiplicity  (C;  Z  ■  2')^  can 

be  assigned  to  each  component  C  of  their  intersection 
which  Is  simple  on  X".  However,  no  general  definition 
has  been  given  for  multiplicities  of  Intersection  at 
components  which  are  singular  on  the  ambient  variety. 

A  particular  ease  of  this  problem  is  considered  In  the 
present  noie.  Let  a  finite  group  g  act  as  a  groiq>  of 
btregular  transformations  on  a  nonsingular  variety  X, 
and  assume  that  the  quotient  space  \  -  X'g  is  a  variety. 
If  elements  of  g  other  than  the  identity  have  fixed  points 
on  X,  the  variety  Y  will  In  general  have  singularities. 

An  Intersection  multiplicity  (C;  Z  •  Z')y  for  anv 

component  C  of  the  proper  din  ension,  dim  Z  +  dim  Z  — 
dim  Y:  when  C  Is  simple  on  Y  is  defined.  A  global 
Intersection  theory  Is  established,  not  only  on  quotients 
of  nonsingular  varieties  but  on  those  which  result  from 
nonsingular  varieties  after  a  finite  number  of  repetitions 
of  the  process  of  forming  quotients.  The  precise  result 
Is  staled  as  follows:  Let  Q  be  the  category  of  all  normal 
varieties  Y  having  a  nonsingular  normalization  In  some 
field  K  obtainable  from  k{Y)  by  a  finite  sequence  of 
(finite)  Galois  extensions.  Then  Q  Is  an  intersection 
category,  with  an  intersection  multiplicity  which  agrees 
on  nonslngular  varieties  with  the  usual  one. 
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Published  in  Studies  in  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  SzegO,  C.  Loewner  and  others. 
Stanford  U.  Press,  1962,  1.  8-15. 

Suppose  that  p  is  an  odd  prime,  and  denote  Qp  the  p-adlc 
completion  of  the  rationale  and  by  F  the  cyclotomlc  field 
Q  (£),  where  ?  is  a  primitive  pth  root  af  unity.  .1  this 
paper  the  author  obtains  a  necessary  and  sufficient  con¬ 
dition  for  n  to  be  a  norm  from  the  field  K  =  F(Q. 
where  a,  a  are  non- zero  elements  of  F.  (Math.  Rev. 
abstract,  modified) 


1G50 

Massachusetts  Inst,  of  Tech.  Dept,  of  Mathematics, 
Cambridge. 

TRIGONOMETRIC  POLYNOMIALS  AND  DIFFERENCE 
METHODS  OF  MAXIMUM  ACCURACY,  by  G.  Strang. 
{1962J  [8]p.  (APOSR-3695)  (AF  49(638)42) 

Unclassified 

Also  published  in  Jour.  Math,  and  Phys. ,  v.  41:  147- 

TS3  7'JuneT§$2! 

The  fundamental  problem  in  the  theory  of  partial  differ¬ 
ence  approximations  to  hyperbolic  eq.iations  is  the  ques¬ 
tion  of  convergence  to  the  true  solution  through  the  use 
of  an  increasingly  fine  mesh.  This  question  is  examined 
for  those  explicit  methods  of  greatest  interest,  the  most 
accurate  ones.  The  most  exact  methods  prove  to  be 
stable  under  quite  resonable  restrictions  on  the  mesh 
ratio.  Bernstein's  inequality  for  the  derivative  of  a 
trigonometric  polynomial  is  applied  in  the  latter  half  of 
the  paper  tc  establish  the  connection  between  2  standard 
ne  cessary  conditions  for  convergence.  For  systems  of 
equations,  the  reasoning  is  reversed  to  obtain  a  sort 
of  Bernstein  theorem  for  the  spectral  radius  when  the 
polynomial’s  coefficients  arc  matrices. 
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Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

ON  THE  THIRD  ENGEL  CONDITION,  by  J.  L.  Alperin. 
[19G2]  7p.  (APOSR-4I08)  (AF  49(638)42) 

Unclassified 

In  a  recent  paper,  Helneken  made  a  detailed  study  of 
groups  satisfying  the  third  Engel  condition  in  which  he 
proved  that  any  such  group  G  was  locally  nilpotent  and 
moreover,  if  G  had  no  elements  of  order  2  or  5,  then  G 
was  in  fact  nilpotent  of  class  at  most  4.  Previously, 
Htrgins  studied  Lie  rings  satisfying  the  third  Engel 
condition  and  showed  that  any  such  Lie  ring  L,  of  char¬ 
acteristic  prime  to  2  and  5,  was  nilpotent  of  class  at 
most  6  .  This  paper  attempts  to  remove  the  restric¬ 
tions  indicated  by  both  authors  on  elements  of  order  5 
and  on  characteristic  prime  to  5.  Iowever,  in  order  to 
do  this,  larger  bounds  are  obtained  for  the  class  of 
mlpotcnce  in  both  these  results.  Specifically,  the  follow¬ 
ing  theorems  are  proved:  (1)  Any  group  satisfying  the 
third  Engel  condition  and  which  contains  no  elements  of 


order  2  Is  nilpotent  of  class  at  most  ?;  and  (2)  Any  Lie 
ring  satisfying  the  third  Engel  condition  and  which  is 
of  characteristic  prime  to  2  Is  nilpotent  of  class  at 
most  7. 


1652 

Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

ON  THE  OSCILLATIONS  AND  THE  STABILITY  OF 
ROTATING  GASEOUS  MASSES,  by  S.  Chandrasekhar 
and  N.  R.  Lebovttz.  [1961]  [13 jp.  Incl.  table,  refs. 
(APOSR-J727)  (In  cooperation  with  Chicago  U. ,  111. ) 

(AF  49(633)42)  Unclassified 

Also  published  In  Astrophys.  Jour.,  v.  135:  248-260, 
Jam  1962." 

The  oscillations  and  the  stability  of  a  rotating  gaseous 
mass  are  considered  on  the  basis  of  an  appropriate 
tensor  form  of  the  viri.al  theorem.  On  the  assumption 
that  the  Lagrangian  displacement  £  can  be  expressed 
1 1 

In  the  form  £  j  =  Xj^x^e  (Xjr  constants),  a  character- 

lsltc  equation  for  X  (of  order  18)  is  derived  from  the  9 
integral  relations  provided  by  the  ririal  theorem.  An 
examination  of  the  roots  of  this  characteristic  equation 
enables  the  enumeration  of  the  properties  of  all  the 
natural  modes  of  oscillation  belonging  essentlaUy  to 
harmonics  not  higher  than  the  second.  It  Is  shown  that 
there  are  3  principal  groups  among  these  modes:  a 
group  of  3  modes,  each  of  which  exhibits  a  doublet 
character;  a  group  of  2  modes,  1  of  which  becomes 
neutral  at  a  point  where  the  condition  for  the  occurrence 
of  a  point  of  bifurcation  is  satisfied  and  both  of  which 
become  overstable  at  a  higher  angular  velocity;  and  a 
group  which  represents  the  coifing  of  2  modes,  1  of 
which  is  purely  radial  and  the  other  of  which  is  purely 
non-  radial  in  the  absence  of  rotation.  In  addition  to 
these  modes,  there  are  2  "trivial"  modes,  1  of  which 
is  neutral  and  the  other  of  which  has  a  characteristic 
frequency  equal  to  the  angular  velocity.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Dept,  oi  Mathematics, 
Cambridge. 

ON  THE  DISTRIBUTION  CF  MATTER  WITHIN  HIGHLY 
FLATTENED  GALAXIES,  by  A.  Toomre.  [1962]  [8]p. 
tncl.  dlagrs.  tables.  (A  POSR- 65-0077)  (A F  49(638)42) 
AD  455618  Unclassified 

Also  publish^  in  Astrophys.  Jour. ,  v.  138:  385-392, 

A  new  mathematical  method  for  deducing,  from  an 
arbitrary  law  of  rotation,  the  equilibrium  distribution 
of  mass  within  a  highly  flattened,  axlsymmetrlc,  self- 
gravitating  system,  such  as  a  spiral  galaxy  Is  presented. 
An  exact  and  an  approximate  single  Integral  are  de¬ 
veloped,  each  of  which  gives  the  required  surface  mass 
density  explicitly  in  terms  of  the  rotation  function.  In 
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addition,  certain  conveniently  expressible  mass  distribu¬ 
tions  are  shown  to  correspond  accurately  to  some  fairly 
realistic  functions  describing  the  rotation  velocity.  The 
properties  of  some  of  these  mathematically  exact  galaxy 
models  are  also  discussed  and  tntercompared. 
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Massachusetts  Inst,  of  Tech.  (Dept,  of  Mathematics] 
Cambridge. 
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Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics) 
Cambridge. 

ON  THE  OCCURRENCE  OF  MULTIPLE  FREQUENCIES 
AND  BEATS  IN  THE  S  CANIS  MAJOHIS  STARS,  by  S. 
Chandrasekhar  and  N.  R.  Lebovltz.  [19C2]  (3]p. 

(AFOSR- 65-0081)  (In  cooperation  with  Chicago  U. ,  111. ) 
(Sponsored  jointly  by  Air  force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)42  and  Office  of  Naval  Research) 
AD  455617  Unclassified 


ON  SUPEHPOTENTIAIS  IN  THE  THEORY  OF 
NEWTONIAN  GRAVITATION,  H.  TENSORS  OF 
HIGHER  RANK,  by  S.  Chandrasekhar  and  N.  R.  Lebovltz. 
[1962]  [5}p.  (AFOSR- 65-0079)  (In  cooperation  with 
Chicago  U. ,  Ill. )  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)42  and  Office  of 
Naval  Research)  AD  455628  Unclassified 

Also  published  In  Astrophy  s.  Jour.,  v.  136:  1032-1036, 

No”.  15557 

In  addition  to  the  tensors  considered  In  the  earlier  paper 
(Item  no.  1532,  Vol.  V)  the  following  tensors  are  de¬ 
fined  and  studied: 

x'jx', 

®ij(x)  *  G  JyP(x'j  - - -  dx'. 


(x,-  x')(x,—  x\)x'k 

*t,.k(x)=GS  p(x') - :: - dx',  and 

‘V 


!  x- 


_/i3 


*ljkl(x)  - 

G  f  p  (x')  (xl  ~  *'0  (xJ  ~  X'P  (xk  ~  x'fc)  <X1  ~  x'i)  <Jx, 
•V  lx-x'|5 


Also  published  in  Astrophys.  Jour.,  v.  136:  1105-1107, 
Nov.  15657 

An  explanation  is  suggested  for  the  occurrence  of  2 
nearly  equal  frequencies  and  associated  beats  In  the 
light-  and  velocity- variations  of  the  B  Canls  Majoris 
stars.  It  Is  shown  that  If  the  ratio  of  the  specific  heat 
v  Is  1. 6  and  the  star  Is  rotating,  any  disturbance  will 
excite  2  normal  modes  with  nearly  equal  frequencies. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

ON  THE  OSCILLATIONS  AND  THE  STABILITY  OF 
ROTATING  GASEOUS  MASSES.  II.  THE  HOMOGENE¬ 
OUS,  COMPRESSIBLE  MODEL,  by  S.  Chandrasekhar 
and  N.  R.  Lebovltz.  [1962]  [13]p.  Inch  diagrs.  tables. 
(AFOSR- 65- 0082)  (In  cooperation  with  Chicago  U. ,  111.) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  <9(638)42  and  Office  of  Naval  Research) 
AD  455620  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  136:  1069-1081, 
Nov.  1562. 


These  tensors  are  useful  In  problems  (such  as  the  stability 
of  the  Jacobi  ellipsoids)  In  which  it  is  necessary  to  ex¬ 
amine  the  effects  of  perturbations  belonging  to  the  third 
harmonic.  (Contractor's  abstract) 
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Massachusetts  Inst  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

THE  POTENTIALS  AND  THE  SUPERPOTENTIALS 
OF  HOMOGENEOUS  ELLIPSOIDS,  by  S.  Chandrasekhar 
and  N.  R.  Lebovltz.  (1962]  [11  ]p.  (AFOSR-65-0080) 

(In  cooperation  with  Chicago  U. ,  III. )  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(838)42  and  Office  of  Naval  Research)  AD  455616 

Unclassified 

Also  published  In  Astrophys.  Jour.,  v.  138:  1037-1047, 
Nov.  1962. 

Explicit  egressions  are  found  for  the  various  potentials 
and  superpotendals  of  homogeneous  ellipsoids. 


The  pulsation  frequencies  of  rotating,  gaseous  masses 
of  uniform  density,  t.  e. ,  of  the  Maclaurin  spheroids, 
are  found  as  functions  of  the  angular  momentum  M  and 
the  ratio  of  the  specific  heats  y .  Numerical  calculations 
for  the  pulsation  frequencies  and  normal  modes  are  given 

for  y  =  1.3,  i,  1.4,  1.5,  1.6,  and  |- .  It  is  found  that 

the  value  of  y ,  ai  which  dynamical  Instability  sets  In, 

Is  reduced  from  y  =  -g-  by  rotation.  It  Is  also  found  that 

when  y  =  1.  6,  the  normal  modes  of  oscillation  obtained 
In  the  limit  M  -  0  are  both  very  far  from  being  radial. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

ON  THE  OSCILLATIONS  AND  THE  STABILITY  OF 
ROTATING  GASEOUS  MASSES,  m.  THE  DISTORTED 
POLYTROPES,  by  S.  Chandrasekhar  and  N.  R.  Lebovltz. 
[1962]  [23]p.  incl.  tables,  refs.  (APOSF-65-0O83) 

(In  cooperation  with  Chicago  U. ,  Ill. )  (Sponsored  Jointly 
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by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(033)42  and  Office  of  Naval  Research)  AD  455G21 

Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  136:  1032-1104, 
N'ov.  f§33. 

The  theory  of  the  oscillations  of  rotatin’  gaseous 
masses,  developed  in  an  earlier  paper  of  this  series, 
is  applied  to  determine  the  effect  of  a  small  rotation  (fl) 
on  the  fundamental  modes  of  oscillation  of  a  polytrope. 

The  basis  for  this  application  is  provided  by  the  theory 
of  rotationally  distorted  polytropes;  this  theory  is  re¬ 
newed  and  amplified  fur  the  to  include  a  discussion  of 
the  superpotential.  The  various  tensors  expressed  in 
terms  of  the  characteristic  frequencies  of  oscillation, 
are  evaluated  for  distorted  polytropes,  appropriately, 

p 

to  the  first  order  in  fl  .  The  final  results  on  the 
effect  of  rotation  on  the  characteristic  frequencies  are 
presented  in  the  form  of  tables.  (Contractor's  abstract) 

1659 

Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

ANALYTIC  FUNCTIONS  AND  LOGMODULAR  BANACH 
ALGEBRAS,  by  K.  Hoffman.  [1962]  [46}p.  Inel.  refs. 

[A  F  49(633)42]  Unclassified 

Published  in  Acta  Math. ,  v.  108:  272-317,  1962. 

A  generalization  of  a  portion  of  the  theory  of  analytic 
functions  in  the  unit  disc  is  presented.  The  theory  to  be 
extended  consists  of  some  basic  theorems  related  to  the 

Hardy  class  lr  (1  sp  *  -  )  such  as  (1)  the  theorem  of 
Szego,  Kolmogoroff,  and  Kreln  on  mean-square  approxi¬ 
mation  of  1  by  polynomials  which  vanish  at  the  origin: 

(2)  the  theorems  of  F.  and  M.  Rlesz,  on  the  absolute 
continuity  of  analytic  measures,  and  on  the  integrabillty 

of  log  '  f1  for  f  in  H1:  (3)  Beurling's  theorem  on  invariant 

subspaces  of  H^;  and  (4)  the  factorization  of  HP  functions 
into  products  of  inner  and  outer  functions.  The  embedding 
of  analytic  discs  in  the  maximal  ideal  space  of  a  function 
algebra  is  also  discussed. 


1650 

Massachusetts  Inst,  of  Tech.  [Dept,  of  Mathematics] 
Cambridge. 

PULSATIONS  OF  MACLAUHIN  SPHEH01DS  (Abstract), 
by  S.  Chandrasekhar  and  N.  R.  Lebovltz.  [1962]  [l]p. 
(In  cooperation  with  Chicago  U. ,  Ill.)  [AF  49(638)42] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Ph^s.  Soc.,  Series n,  T. 
3217  Apr.'  23,  1962. 

In  the  theory  of  the  adiabatic  pulsations  of  spherical 


gaseous  masses,  the  formula  n  *  -  (3y  —  H)  W/I,  giving 
approximately  the  frequency  o  of  radial  pulsations.  Is 
well  known.  This  formula  becomes  exact  In  the  limit 
when  the  density  distribution  in  the  unperturbed  con¬ 
figuration  is  uniform.  The  problem  of  generalizing  this 
formula  to  the  case  of  rotating,  and  hence  nonspherical, 
configurations  can  be  approached  from  several  direc¬ 
tions.  The  approach  followed  here  consists  in  calculating 
exactly  the  pulsation  frequencies  of  rotating  masses  of 
uniform  density,  1.  e.,  of  Maclaurln  spheroids,  as  func¬ 
tions  of  angular  momentum  and  the  ratio  of  specific 
heats.  The  principal  results  are:  (1)  Rotation  has  a 
stabilizing  effect;  (2)  there  are  2  pulsation  modes  of  very 
different  character;  and  (3)  the  pulsation  modes  for 
y  =  1.  6  (approximately)  differ  strongly  from  those  for 
which  r  *  1. 6.  The  last  result  modifies  and  clarifies 
a  previous  interpretation  of  double  periods  in  certain 
variable  stars. 
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Massachusetts  Inst,  of  Tech.  Dept,  of  Mathematics, 
Cambridge. 

ON  SHEAR- LAYER  INSTABILITY,  BREAKDOWN  AND 
TRANSITION,  by  H.  P.  Greenspan  and  D.  J.  Benney. 
[1962]  [21]p.  incl.  dlagrs.  refs.  (APOSR-J187)  (Spon¬ 
sored  Jointly  by  Atr  Force  Office  of  Scientific  Research 
under  AF  49(638)703  and  Office  of  Naval  Research) 

AD  400176  Unclassified 

Also  published  In  Jour.  Fluid  Mech. ,  v.  15:  133-153, 
Jan.  1963; 

The  problem  of  the  linear  stability  of  a  time-dependent 
shear  flow  Is  Investigated  and  the  effects  of  contraction 
and  expansion  of  the  layer  are  discussed.  Models  of 
flows  observed  prior  to  breakdown  are  constructed  and 
used  to  investigate  the  resulting  secondary  instabilities 
which  are  shown  to  be  extremely  violent  and  In  essential 
agreement  with  recent  experiments.  In  relatively  short 
time,  one  hall  period  of  the  primary  oscillation,  the 
energy  in  the  secondary  disturbance  Increases  by  2 
orders  of  magnitude;  the  wave-number  corresponding  to 
maximum  amplification  is  5  times  that  of  the  primary 
wave.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Dept  of  Mathematics, 
Cambridge. 

A  CRITERION  FOR  THE  EXISTENCE  OF  INERTIAL 
BOUNDARY  LAYERS  IN  OCEANIC  CIRCULATION,  by 
H.  P.  Greenspan.  [1962]  [6]p.  (APOSR-J190)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)708  and  National  Science  Foundation) 

AD  400172  Unclassified 

Also  published  in  Proc.  Nat’L  Acad.  Scl. ,  v.  48:  2034- 
"3535,  Dec.  T35£ 

The  basic  objective  of  this  paper  is  the  derivation  of  a 
relatively  simple  criterion  for  the  occurrence  of  inertial 
boundary  layers  In  an  ocean,  with  arbitrary  shape,  whose 
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Interior  or  primary  circulation  results  wholly,  or  in 
part,  from  an  existing  wind-stress  system. 
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Massachusetts  Inst,  of  Tech.  Dept  of  Mathematics, 
Cambridge, 

SIMILARITY  SOLUTIONS  FOR  THE  FLOW  INTO  A 
CAVITY,  by  C.  Hunter.  (1962)  [17]p.  tncl.  dlagrs. 
tables.  (AFOSR-64-2554)  (AF  49(638)708) 

AD  453969  Unclassified 

Also  published  in  Jour.  Fluid  Mech. ,  v.  15  :  289-305, 

Feb.  1963. 

An  investigation  Is  made  Into  the  possible  types  of 
similarity  solutions  that  can  describe  the  symmetric  flow 
of  a  fluid  into  an  empty  spherical  cavity.  The  flow  is 
homentroplc,  and  the  fluid  obeys  a  perfect  gas  law 
p  *  Kp*.  Values  of  v  in  the  range  7-av>l  are  discussed. 
In  this  range,  it  is  found  that  similarity  solutions  in 

3 

which  the  flow  accelerates  Into  the  cavity  exit  for  v  >  j  . 

For  these  solutions,  the  radius  R  of  the  cavity  decreases 
as  the  nth  power  of  time  measured  from  the  instant  at 
which  the  cavity  disappears.  This  power  n  increases 
monotonlcally  as  y  decreases,  and  attains  the  value 

1  for  y  =  | .  Similarity  solutions  in  which  the  cavity- 

collapses  with  constant  velocity  are  given  by  the  value 
n  =  1,  and  such  solutions  are  possible  for  all  values  of 
y  in  the  rang?  considered.  (Contractor's  abstract) 
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INVESTIGATIONS  IN  GLOBAL  ANALYSIS,  by  I.  E. 

Segal.  Final  rept.  Sept.  16,  1960-June  30,  1962. 

July  30,  1962,  6p.  (AFOSR-3530)  (AF  49(638)945) 

AD  235302  Unclassified 

The  tesearch  done  under  this  contract  has  been  directed 
toward  the  advance  of  precise  understanding  of  the  elusive 
but  fundamental  concept  of  a  local  quantized  field.  The 
main  result  Is  the  attainment  of  the  key  element  for  the 
equation  Qc  =  F(o},  unde,  die  assumptions  that  F  (a 
function  of  a  real  variable)  is  smooth,  does  not  grow 
too  rapidly  at  infinity,  and  either  gt«»es  rise  to  a  positive 
energy  or  is  Lipschitzian.  Under  these  assumptions,  a 
state  of  the  quantized  field  at  one  time  may  be  propagated 
tn  a  clear-cut  and  rlgotous  manner  to  a  state  at  any 
other  time,  which  li  empirically  most  essential,  and  de¬ 
termines  in  practice  an  arbitrarily  close  approximation 
to  the  S- operator.  The  quantum  field  itself  has  less 
direct  physical  significance,  and  is  more  complicated 
mathematically,  it  can  be  represented  by  linear  differ¬ 
ential  operators  on  the  manifold  of  classical  solutions 
of  the  given  partial  differential  equation,  or  In  the 
Lipschitzian  case,  by  derivations  of  a  certain  C*- 
algebra.  In  addition,  considerable  research  has  been 
undertaken  In  analyzing  various  relevant  topics  in  func¬ 
tion.  space,  the  mathematical  theory  of  free  fields,  and 
the  theory  of  non-ltiear  hyperbolic  partial  differential 
equation. 
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A  CHARACTERIZATION  OF  C(X),  by  K.  Hoffman  and 
J.  Wermer.  (1961)  (4)p.  (AF  49(638)1036) 

Unclassified 

Published  In  Pacific  Jour.  Math.,  v.  12:  941-944, 

Fall  1962. 

The  purpose  of  this  paper  Is  to  prove  the  following: 
Theorem,  i!  ReA  Is  closed  under  uniform  convergence, 
then  A  -  C(X),  Corollary  1.  If  ReA  contains  every 
real-valued  continuous  function  on  X.  Ihen  A  =  C(X), 
Corollary  2.  If  A  is  closed  under  complex  conjugation, 
then  A  =  C(X).  The  proof  of  the  theorem  proceeds  by- 
reducing  it  to  the  case  when  A  is  anti- symmetric,  1.  e. , 
every  real- valued  iunction  in  A  is  constant. 
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THEORETICAL  INVESTIGATIONS  OF  A  SUPERSONIC 
LAMINAR  BOUNDARY  LAYER  WITH  FOREIGN-GAS 
INJECTION,  by  S.  I.  Freedman,  J.  R.  Radblll,  and  J. 
Kaye.  (1962)  flljp.  incl.  dtagrs.  refs.  (Sponsored 
Jointly  by  Air  Force-  Office  of  Scientific  Research  under 
AF  18(600)1493  and  Office  of  Naval  Research) 

Unclassified 

Published  jin  AIAA  Jour. ,  v.  1:  148-158,  Jan.  1963. 

The  phenomena  arising  from  the  uniform  injection  of 
hellnm,  air,  argon,  and  iodine  into  the  laminar  boundary- 
layer  of  a  supersonic  stream  of  air  in  a  tube  were  in¬ 
vestigated  theoi  etically.  The  partial  differential  equa¬ 
tions  describing  the  energy,  mass,  and  momentum  trans¬ 
fers  through  the  boundary  layer  were  obtained,  and  a 
series  solution  was  found  for  the  case  of  uniform  injec¬ 
tion  through  the  tube  wall.  The  results  of  the  analysis 
are  in  the  form  of  axial  distributions  of  wall  temperature 
and  recovery  factor  and  of  radial  distribution  of  concen¬ 
tration,  velocity,  static,  and  stagnation  temperatures. 
The  gas  mixture  was  assumed  to  be  a  perfect  gas. 
Properties  of  the  mixture  were  calculated  in  accordance 
with  the  Gibbs- Dalton  rule  and  the  mixing  rules  based 
on  the  kinetic  theory  of  d'lutc-  gases.  Transport  proper¬ 
ties  for  pure  air  were  taken  from  the  N.  B.  S.  labulations. 
Transport  properties  for  the  other  gases  were  calculated 
by  kinetic- theory  meihr-di,  employing  a  Lennard-Jones 
6-12  mode!  for  the  interaction  potential.  The  t’  xirettcai 
predictions  for  the  recovery  factor  along  the  tube  with 
air  or  argon  injection  agree  with  experimental  data  to 
within  1%.  The  theoretical  predictions  for  helium  injec¬ 
tion  incicate  an  8%  rise  in  the  recovery  factor  along  the 
tube,  while  experiments  nave  shown  only  a  1^  rise. 

These  differences  between  theory  and  experiment  are 
attributed  to  inaccuracies  in  the  approximations  to  the 
transport  pn  rties  of  the  binary  mixtures.  (Contrac¬ 
tor's  abstract) 
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THE  THERMODYNAMIC  PROPERTIES  OF  THE 
PRODUCTS  OF  H2-02  COMBUSTION  AT  ELEVATED 

TEMPERATURES,  by  W.  C.  Moffatt,  F.  D.  Skinner, 
and  R.  J.  Zaworskl.  [1962]  [9jp.  Incl.  dlagrs.  (APOSR- 
3740)  (AF  49(638)375)  Unclassified 

A  program  has  been  developed  for  the  704  computer 
which  yields  the  compostlon  and  thermodynamic  proper- 
ttes  of  the  products  of  combustion  of  stoichiometric 
H2-02  mixtures.  The  calculations  were  based  on  the 

exi  -fence  ol  6  species  in  the  products;  HjO,  H2,  CX, ,  H, 

O.  and  OH,  covering  temperature  and  pressure  ranges 
of  1600°  to  6000"Kand  .01  to  1090  atm,  respectively. 

The  standard  Newton- Raphson  Iteration  procedure  was 
employed  to  determine  the  composition,  and  corrected 
iterations  were  performed  until  the  maximum  error  in 
any  composition  was  less  than  0. 1%.  The  thermodynamic 
properties  were  then  calculated  directly.  To  facilitate 
presentation  of  the  data  In  the  form  of  a  Molller  Chart, 
temperature  and  pressure  were  selected  as  the  inde¬ 
pendent  variables.  Also,  interpolation  of  this  data  was 
carried  out  to  determine  the  properties  for  Incremental 
values  of  density  and  Z  (the  ratio  of  the  molecular  weights 
of  undtssociated  and  dissociated  products)  at  each  tem¬ 
perature.  In  all  cases,  the  computed  values  of  enthalpy 
and  entropy  were  found  in  dimensionless  form,  permitting 
the  use  of  any  appropriate  set  of  units.  The  present 
computation  was  based  on  a  stoichiometric  mtxture  of 
II2  and  02,  but  provision  was  made  so  that  properties 
and  compositions  corresponding  to  other  proportions 
might  be  readily  found.  (Contractor’s  abstract) 
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AN  ANALYTICAL  AND  EXPERIMENTAL  INVESTIGA¬ 
TION  OF  LAMINAR  AND  TURBULENT  AIR  FLOW  IN  A 
TUBE  WITH  AN  ENTRANCE  MACH  NUMBER  OF  FIVE, 
by  G.  A.  Brown.  May  1960  (254 jp.  incl.  illus.  dlagrs. 
tables,  refs.  (Technical  rept.  no.  7359-13)  (AFOSR- 
3492)  (AF  49(638)442)  AD  621242  Unclassified 

An  investigation  was  made  of  the  adiabatic  flow  of  air 
in  the  entrance  region  of  a  tube  with  an  inlet  Mach 
number  of  about  5.  Measurements  were  made  of  the 
static  pressure  and  adiabatic  wall  temperature  along  the 
test  section  for  values  of  the  Inlet  core  diam  Reynolds 
number  between  85, 000  and  170, 000.  A  special  micro- 
manometer  was  designed  to  measure  static  pressure  at 
the  low  pressures  of  about  0. 03  psia.  Small  combination 
probes  were  developed  to  measure  the  profiles  In  the 
boundary  layers  on  the  tube  walls.  The  measured  static 
pressures,  wall  temperatures,  recovery  factors,  local 
friction  coefficients,  boundary  layer  profiles,  etc.  were 
In  excellent  agreement  with  available  theoretical  predic¬ 
tions  for  the  laminar  boundary  layer.  The  results  for 
the  turbulent  boundary  layer  location  of  transition  were 
in  good  agreement  with  available  data.  The  experimental 
data  support  the  following  conclusions;  (1)  When  a  tube 


is  supplied  with  a  gas  directly  from  a  nozzle,  a  laminar 
boundary  layer  will  develop  on  the  tube  walls  with  an 
Isentroptc  core  of  fluid  near  the  centerline;  (2)  If  the 
turbulence  level  and  surface  roughness  are  kept  low, 
transition  to  a  turbulent  boundary  layer  will  not  occur 
until  Reynolds  values  core  length  greater  than  10®  are 
exceeded;  (3)  When  the  turbulent  boundary  layer  Is 
formed,  the  boundary  layer  flll6  the  tube  tn  a  very  short 
distance  and  the  tsentroplc  core  disappears;  and  (4)  When 
a  supersonic  laminar  boundary  layer  Is  present  which 
has  a  fairly  thick  subsonic  portion,  the  flow  in  the  tube 
can  be  affected  by  variations  In  the  pressure  at  the  tube 
exit.  A  solution  has  been  developed  for  predicting  the 
pressure  distribution  in  the  entrance  region  of  a  tube 
when  a  compresstble  laminar  boundary  layer  Is  present 
and  the  flow  occurs  under  adiabatic  conditions.  The 
predictions  from  this  solution  are  within  ±5%  of  the  pre¬ 
dictions  from  2  exact  solutions  which  are  available  and 
agree  well  with  existing  experimental  data.  (Contrac¬ 
tor's  abstract,  modified) 
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AN  ANALYTICAL  AND  EXPERIMENTAL  INVESTIGA¬ 
TION  Or  THE  ANNULAR  INJECTION  OF  HELIUM  INTO 
A  SUPERSONIC  AIR  CORE,  by  C.  A.  Kemper.  May 
1962  (187]p.  incl.  Ulus,  dlagrs.  tables.  (APOSR-3493) 
(AF  49(638)442)  AD  621243  Unclassified 

The  experimental  portion  of  the  investigation  Included 
the  development  of  miniaturized  boundary- layer  instru¬ 
mentation  capable  of  measuring  velocity,  temperature, 
and  concentration  profiles  of  the  flow.  Profiles  were 
obtained  at  8-  and  16-aiam  downstream  of  the  tube 
entrance,  wall  temperature  measurements  were  obtained 
at  each  L/D,  and  wail  static  pressures  at  every  2L/D. 
Both  the  wall  distributions  and  the  profiles  Indicate 
that  the  flow  was  laminar  and  that  Ihe  main  air  flow  was 
not  physically  disturbed  by  injection  except  at  the  highest 
rates  of  injection.  The  wall  concentration  of  He  was 
unity  at  the  tube  entrance  and  decreased  to  less  than  10% 
by  mass  at  an  L/D  of  8.  The  maximum  reduction  in 
wall  temperature  recovery  factor  was  about  6%  for  the 
highest  rate  of  He  Injection.  An  analysis  was  developed 
for  the  case  of  annular  Injection  parallel  to  the  main  flow 
of  gas  at  the  entrance  of  a  tube.  It  is  assumed  that  the 
flow  Is  divided  Into  3  regions.  The  first  region  ts  an 
inner  boundary  layer  adjacent  to  the  tube  wall  which 
begins  growing  at  the  tube  entrance  and  In  which  the 
governing  equations  are  solved  by  simultaneous  numeri¬ 
cal  integrations.  The  second  region  is  an  intermediate 
boundary  layer,  corresponding  to  the  Injection  slot  at 
the  tube  entrance,  tn  which  the  equations  are  solved  by 
an  integral  method.  The  third  region  is  a  core  of  the 
main  stream  In  which  tt  is  assumed  that  the  flow  is 
entropic  and  •2-diraenslonal.  The  analytical  solutions  for 
the  case  where  air  is  injected  at  the  main  flow  conditions 
agree  quite  well  with  experimental  data  for  zero  Injection 
and  with  previous  analytical  solutions  for  flow  of  air  In 
a  tube.  (Contractor’s  abstract,  modified) 
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THE  VARIANCE  ON  PALMGREN- MINER  DAMAGE 
DUE  TO  RANDOM  VACATION,  by  S.  H.  Crandall,  W. 

D.  Mark,  and  G.  R.  Khabbaz.  Jan.  1962  [22}p.  incl. 
dlagrs.  table.  (AFOSR-1999)  (AF  49(638)564) 

AD  271151  Unclassified 

Also  published  in  Proc.  Fourth  U.  S.  Nat'l.  Cong. 

Appl.  Mech. ,  California  U. ,  Berkeley  (June  18-21,  1962), 
New  York,  Amer.  Soc.  Mech.  Engineers,  v.  1:  119- 
126,  1962. 

A  random  stress- history  which  is  proportional  to  the 
stationery  response  of  a  single-degree-of-freedom  vibra¬ 
tory  system  to  wlde-band  Gaussian  excitation  is  assigned 
a  damage  based  on  the  Palmgren-  Miner  hypothesis  and 
an  idealized  S-N  law.  The  damage  accumulated  in  time 
T  is  a  random  variable  because  of  the  randomness  in 
the  number  of  cycles  and  the  randomness  in  the  ampli¬ 
tudes  of  the  cycles.  The  mean  and  variance  of  the  dam¬ 
age  are  obtained  by  2  procedures:  one  which  accounts  for 
both  sources  of  randomness  and  one  wh'ch  neglects  the 
randomness  in  the  number  of  cycles  contained  in  the 
interval.  The  2  procedures  give  the  same  asymptotic 
result  wh4n  tfce  bandwidth  shrinks  to  zero.  (Contractor's 
abstract) 
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ON  RANDOM  VIBRATION  OF  SYSTEMS  WITH  NON¬ 
UNEAR  DAMPING,  byG.  R.  Khabbaz.  July  1962 
(I21]p.  Incl.  dlagrs.  tables,  refs.  (AFOSR-3165) 

(AF  49(838)564)  Unclassified 

The  energy  dissipated  from  a  system  in  motion  depends 
on  many  factors  such  as  temperature,  stress  amplitude 
and  type  of  material.  The  simplest  model  to  one  In 
which  the  damping  force  is  linearly  proportional  to 
velocity  and  Independent  of  the  oscillation  frequency. 

The  response  of  a  single  degree-of-freedom  model  to  a 
stationary  white  gausstan  input  was  studied.  In  the 
model,  the  restoring  force  is  linearly  proportional  to 
the  relative  motion  of  mass  and  support,  but  in  addition 
to  the  viscous  damping  force,  there  Is  also  a  nonllr.jar 
damping  force.  The  differential  equation  of  relative 
motion  of  such  a  model  is  given  by: 

u  +  2?  (u  ura)  *  u  =  F(T);  the  terra  u  is  the  non¬ 
linear  damping  term.  If  jj  -  0,  the  above  equation  be¬ 
comes  the  differential  equation  relative  motion  for  the 
linear  system.  Various  responses  of  the  system,  repre¬ 
sented  by  this  equation  to  a  stationary  white  gauastan 
input  have  been  analyzed.  In  general,  the  effect  of  the 
nonlinear  damping  term  on  the  responses  of  the  sytem 
can  be  divided  Into  3  categories:  (1)  responses  unaffected 
by  the  small  nonlinear  damping  term  such  as  the  ex¬ 
pected  number  of  zero  crossings;  (2)  responses  slightly 
affected  by  the  addition  of  a  small  nonlinear  damping 
term  to  the  linear  system  such  as  the  probability  dis¬ 
tribution  densities  of  displacement  velocity  and  amplitude 
of  motion,'  and  (3)  responses  affected  significantly  due  to 


the  addition  of  a  small  nonlinear  damping  term  such 
as  the  average  number  of  crossings,*  high  level  of  re¬ 
sponse  per  unit  time,  and  the  average  accumulation  of 
fatigue  damage.  (Contractor's  abstract,  modified) 
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THE  ENVELOPE  OF  RANDOM  VIBRATION  OF  A 
LIGHTLY-DAMPED  NONLINEAR  OSCILLATOR,  by  S. 

H.  Crandall.  Oct.  19C2  [23}p.  incl.  dlagrs.  (Rept. 
no.  201)  (APOSR-4078)  (AF  49(638)  564)  AD  288025 

Unclassified 

Presented  at  Second  Conf.  on  Nonlinear  Vibrations, 
Warsaw  (Poland),  Sept.  18-21,  1962. 

There  are  several  ways  in  which  the  envelope  of  the 
stationary  random  response  of  a  lightly-damped  oscillator 
can  be  characterized.  Two  cnaractertstlcs  which  lead 
to  the  same  first-order  probability  distribution  for 
systems  with  conservative  nonlinear  restoring  forces 
are  described.  In  such  systems,  the  envelope  distribu¬ 
tions  are  in  general  different  from  the  distributions  of 
peak  amplitudes.  The  Duffing  system  is  used  to  illus¬ 
trate  these  general  results.  For  the  special  case  of  a 
Gausstan  oscillator,  an  envelope  characterization  has 
been  given  by  Rice.  It  is  shown  that  in  this  case  the 
above  envelope  characterization  has  the  same  first- 
order  distribution  as  that  given  by  Rice,  but  that  the 
second-order  probability  distributions  are,  in  general, 
different.  (Contractor's  abstract) 
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EXPERIMENTS  WITH  A  TRANSIENT  DC  CRDSSED- 
FIELD  ACCELERATOR  AT  HIGH  POWER  LEVELS,  by 
W.  T.  Hogan.  [1962]  [27}p.  Incl.  lllus.  dlagrs.  table. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)643  and  Office  of  Naval  Re- 
serach)  Unclassified 

Published  In  Engineering  Aspects  of  Magnetohydro- 
dynamlcs,  Proc.  of  the  Third  Symposium,  Rochester 
N.  Y.  (Mar.  28-29,  1962),  New  York,  Gordon  and 
Breach,  1964,  p.  479-505. 

Results  show  that  the  eddy  currents  flowing  in  the  gas 
as  the  gas  leaves  the  magnettc  field  region  do  not  appreci¬ 
ably  decelerate  the  flow,  even  when  the  magnetic  Reynolds 
number  Is  grea,er  than  unity.  For  these  experiments, 
the  total  gas  dynamical  pressure  was  larger  than  the 
magnetic  pressure.  The  measured  open  cli  cult  voltages 
were  a  few  per  cent  lower  than  the  calculated  values  for 
a  circular  channel  Indicating  that  no  detrimental  Internal 
short  circuits  exist.  By  apportioning  the  total  current 
between  the  test  gas  and  toe  cooler  gases  that  follow, 
and  using  a  model  that  const  sis  of  a  slug  with  a  constant 
value  of  mass  acted  upon  by  the  Lorentz  force  associated 
with  the  current  passing  through  the  teot  gas.  the 
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momentum  and  energy  can  be  balanced.  On  the  basis 
of  the  above  model,  the  momentum  efficiency  was  aboi't 
70%  and  50%  for  the  long  and  short  accelerators,  re¬ 
spectively.  The  percentage  of  electrical  energy  charged 
as  a  loss  to  the  boundary  layers  decreases  with  In¬ 
creasing  power.  The  estimate  of  this  loss  Indicated 
that  It  was  25%  at  a  power  of  1.0  megawatts  and  reduced 
to  about  10%  at  5  megawatts.  The  measured  Increase 
In  electrical  conductivity  of  the  accelerated  gases  Is 
approximately  accounted  for  by  ohmic  heating. 
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STATI'-HCAL  THERMODYNAMICS,  by  L.  Tisza.  Final 
rept.  »ept.  23,  1962,  5p.  (AFOSR-4233)  (AF  49(638)95) 
AD  292906  Unclassified 

The  classical  thermodynamic  theory  Is  extended  by  con¬ 
structing  2  theories  of  Irreversibility  of  strongly  coupled 
systems.  These  theories,  macroscopic  thermodynamics 
of  equilibrium  (MTE)  and  statistical  thermodynamics  of 
equilibrium  (STE),  are  Gibbsian  In  the  sense  that  they 
overlap  to  a  considerable  degree  with  the  thermodynamics 
and  the  statist!  a!  mechanics  of  Glhbs.  However,  they 
have  a  more  rlgoious  local  organization,  they  are  more 
complete,  and  ha-,  e  a  wider  range  of  agreement  with 
experiment. 
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IMPULSIVE  LOADING  OF  RIGID- PLASTIC  CURVED 
BEAMS,  by  M.  M.  Chen,  P.  T.  Hsu,  and  T.  H.  II. 

Plan.  [1962J  [7]p.  inch  diagrs.  (AF  49(638)160) 

Unclassified 

Published  in  Proc.  Fourth  U.  S.  Nat'i.  Cong.  Appl. 

Mech.  /  California  U. ,  Berkeley  (June  18-21,  1962), 

New  York,  Amer.  Soc.  Mech.  Engineers,  v.  2:  1039- 
1045.  1962. 

Dynamic  analysis  of  a  rlgld-plastic  curved  beam  with 
axial  constraints  under  impulsive  loading  Is  presented. 
The  governing  equations  for  the  dynamic  equilibrium  of 
the  mo'dr.g  hinges  for  various  phases  of  motion  have  been 
formulated.  The  nonlinear  differential  equations  are 
then  solved  by  a  numerical  integration  process  for  a 
curved  beam  consisting  of  2  straight  elements  for  differ¬ 
ent  initial  rises  and  initial  velocities.  The  results  are 
compared  with  the  case  of  a  rigid-plastic  straight  beam 
treated  by  Symonds  and  Mentel. 
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APPLICATION  OF  THE  MONTE  CARLO  METHOD  TO 
HEAT  TRANSFER  IN  A  RAREFIED  GAS,  by  J.  K. 
Haviland  and  M.  L.  Lavin.  (1962J  (7jp.  tncl.  diagrs. 
table.  [AF  49(638)207]  Unclassified 


Published  in  Phys.  Fluids,  v.  5:  1399-1405,  Nov.  1962. 

A  Monte  Carlo  method  was  developed  and  applied  to  ths 
heat  transfer  between  2  parallel  walls  in  a  rarefied  gas 
using  the  IBM  709  computer.  Three  solutions  were  ob¬ 
tained,  all  at  a  temperature  ratio  between  the  walls  of 
4:1.  One  was  for  hard- sphere  molecules  at  a  Knudsen 
number  of  2. 0,  and  2  were  for  Maxwellian  molecule# 
at  Knudsen  numbers  of  0.53  and  1. 64.  These  results 
appear  to  be  of  sufficient  accuracy  to  differentiate  be¬ 
tween  same  of  the  approximate  analytical  methods  avail¬ 
able  at  present.  It  Is  believed  that  solutions  could  be 
••btalned  to  any  degree  of  accuracy,  given  sufficient 
a  me  on  a  high-speed  computer. 
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DETERMINA  nON  O  F  SHOCK- WAVE  THICKNESSES 
BY  THE  MONTE  CARLO  METHOD,  by  J.  K.  Haviland. 
[1962]  [23]p.  Incl.  diagrs.  table,  refs.  (AFO8R-J1041) 
(Sponsored  Jointly  by  Air  Force  Cambridge  Research 
Center,  and  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-62-84)  Unclassified 

Also  published  In  Rarefied  Gas  Dynamics;  Proc.  Third 
InternatT.  Symposium,  Parts  (France)  (June  1962), 

New  York  Academic  Press,  Suppl.  2,  v.  1:  274-296, 
1963.(APOSR-5310) 

A  Monte  Carlo  method  has  been  developed  for  the  solu¬ 
tion  of  rarefied  gas  problems,  and  has  been  applied 
here  to  the  determination  of  the  shock  structure  tn  a  gas 
consisting  of  hard  sphere  molecules  at  Mach  numbers 
of  1.5,  2.0,  and  3.0.  At  the  2  lower  Mach  numbers,  the 
resulting  shock  widths  are  In  good  agreement  with  the 
2- fluid  solution  by  Zlerlng,  but  at  a  Mach  number  of 
3. 0,  the  shock  width  Is  closer  to  the  btmodal  solution 
by  Mott-Smltb.  It  Is  concluded  that  the  Monte  Carlo 
method  Is  capable  of  providing  solutions  to  any  desired 
accuracy,  provided  that  sufficient  time  Is  available  on 
a  high-speed  computer.  The  method  is  not  restricted 
to  hard  sphere  molecules,  and  can  be  applied  to  any 
molecular  model  with  a  spherically  symmetric  force 
field.  (Contractor's  abstract) 
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ON  PERTURBED  BOUNDARY  LAYER  FLOWS,  by 
J.  D.  McClure.  June  1962  [181]  .  incl.  diagrs.  tables, 
refs.  (Rept.  no.  62-2)  (APOSR-3494)  (AFAFOSR-62- 
187)  AD  283677  Unclassified 

The  concepts  necessary  for  understanding  the  character 
of  perturbed  boundary  layer  flows  are  developed.  Atten¬ 
tion  is  primarily  directed  toward  the  role  of  the  boundary 
layer  in  flows  over  perturbed  surfaces.  The  theory  for 
the  laminar  boundary  layer  with  free- stream  Mach  num¬ 
ber  rangtng  from  0  to  2  Is  first  considered.  This  part 
of  the  Investigation  Is  largely  of  an  introductory  nature, 
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although  several  new  points  are  made.  The  latter  con¬ 
cern  waves  which  travel  with  supersonic  phase  velocity 
relative  to  the  free  stream  as  well  as  the  development 
and  comparison  of  alternate  analytical  techniques 
associated  with  the  tnvlsctd  solutions  of  the  equations  of 
motion.  Some  implications  and  limitations  of  the  theory 
are  discussed.  The  effects  of  the  boundary  layer  are 
further  Illustrated  b7  the  examination  of  the  stability  of 
traveling  wave  disturbances  in  the  fluid  and  an  adjoining 
flexible  surface.  Significant  boundary  layer  effects  are 
found  to  derive  from  1  of  3  or  more-or-less  distinct 
causes:  (1)  the  boundary  layer  thickness  is  comparable 
to  the  scale  of  the  disturbance;  (2)  the  disturbances  are 
similar  in  nature  to  those  arising  in  boundary  layer  Insta¬ 
bility  and  can  cause  resonance  phenomena  In  the  fluid; 
and  (3)  the  disturbances  exhibit  transonic  behavior. 

The  associated  difficulties  regarding  the  nature  of  the 
mean  flow  are  largely  removed  by  a  detailed  examination 
of  the  turbulent  boundary  layer  over  a  rigid  wavy  wall 
and  by  correlation  of  the  measured  and  predicted  effects 
of  the  boundary  layer  on  the  surface  pressure.  These 
effects  are  found  to  be  quite  significant  for  certain 
geometries.  (Contractor's  abstract,  modified) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
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THE  MULTIPLE-CHOSSED-BEAM  METHOD  FOR 
MEASURING  ELECTRON-IONIZATION  CROSS  SEC¬ 
TIONS,  by  C.  K.  Crawford  and  C.  E.  Woodward.  Nov. 
1962,  36p.  Incl.  Ulus,  dlagrs.  table.  (Technical  rept. 
no.  175)  (AFOSR-4884)  (Sponsored  joinUy  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr-184110,  and  Air  Force 
Systems  Command)  Unclassified 

A  new  method  for  measuring  the  absolute  values  of  elec¬ 
tron- Ionization  cross  sections  Is  proposed.  The  technique 
Involves  Intersecting  2  electron  beams  with  a  single 
atomic  beam  c  -nposed  of  the  material  tc  be  studied. 
Pulsing  the  flr.vc  electron  beam  results  in  an  atomic- 
beam  modulation  which  may  be  detected  by  the  second 
electron  beam.  Ionization  cross  sections  may  be  deter¬ 
mined  tf  the-  resulting  ton  currents  are  measured  and 
the  Intersection  geometries  known.  T.e  absolute 
material- flow  rate  may  also  be  determined.  If  a  mass 
spectrometer  Is  provided,  the  technique  may  be  used  on 
atomic  beams  composed  of  several  constituents.  The 
absolute  cross-section  values  and  the  flow  rates  may  be 
calculated  separately  for  each  constituent.  The  pre- 
tcnlzatinn  mass  and  the  source  temperature  can  also 
be  calculated.  The  theory  for  the  method  has  been  de¬ 
veloped,  and  suitable  experimental  apparatus  has  been 
built  The  technique  has  been  demonstrated  using  Mg. 

'n  Us  present  form,  the  signal- to- noise  ratio  is  poor, 
about  2:1,  but  suggestions  are  made  which  would  improve 
it  by  more  than  2  orders  of  magnitude.  More  work  is 
required  before  useful  cross- section  data  can  be  ob¬ 
tained  (Contractor's  abstract) 
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COLOR  CENTERS  IN  MIXED  CRYSTALS  OF 
ALKALI  HALIDES,  by  A.  Smakula,  N.  C.  Maynard, 
and  A.  Repuccl.  (1982)  [7 Jp.  incl.  dlagrs.  table,  refs. 
(Sponsored  jointly  by  Air  Force  Office  ot  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [Nonr-184110])  Unclassified 

Published  In  Phys.  Rev.,  v.  130:  113-119,  Apr.  1,  1963. 

Single  crystals  o(  KC1,  HbCl,  KBr  and  mixed  crystals  of 
KCl-  FbCl,  KCl-KBr,  and  HbCl-KBr  of  various  composi¬ 
tions  have  been  colored  by  3-mev  electrons  with  doses 
104  to  10®  rads  at  20°,  -80°,  and  -190‘C.  The  influence 
of  radiation  dose,  coloration  temperature,  and  composi¬ 
tion  of  mixed  crystals  on  spectral  position,  half- width, 
and  intensity  of  the  Vj,  K,  F,  F',  and  M  bands  has 
been  studied.  At  room  temperature,  K,  F,  and  M  bands 
were  produced,  and  at  highest  coloration  N  bands;  only 
F  and  K  bands  appear  at  -80°C.  At  -190°C  coloration 
the  Vj,  K,  F,  and  F'  bands  appeared.  In  mixed  crystals, 
the  spectral  position  of  all  absorption  bands  deviates 
from  the  MoUwo  relation  (vdn  -  const).  The  deviation  In 
Vj,  K,  F,  and  M  is  toward  lower,  and  In  F'  toward 
higher  energy.  The  half-width  of  all  bands  Ir  mixed 
crystals  ’s  greater  than  in  pure  components  except  that 
of  Vj  in  the  KCl-RbCl  system,  where  It  ts  smaller.  The 
intensity  of  coloration  in  KCl-RbCl  decreases  with  com¬ 
position  and  reaches  a  minimum  at  molar  railo  1:1. 

In  KCl-KBr  and  RbCl-KBr  the  intensity  curves  exhibit 
a  relative  maximum  and  a  relative  minimum.  The  be¬ 
havior  of  the  observed  color-center  bands  is  correlated 
to  crystal  structure  and  to  '.ne  configuration  of  color 
centers. 
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DIFFRACTION  OF  ULTRASOUND  IN  ELASTICALLY 
ANISOTROPIC  NaCl  AND  IN  SOME  OTHER  MATERIALS, 
by  E.  P.  Papadikis.  [1962]  (5jp.  incl.  Ulus.  d:agrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  j'Nonr-184110])  Unclassified 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  35:  490 
’?577-Apr._T963. 

Ultrasonic  diffraction  in  Nad  and  KC1  single  crystals, 
as  well  as  in  steel,  has  been  stud.ed  by  the  pulse- echo 
method  from  8-45  me  sec  with  1  '2  in.  disk  transducers. 
The  diffraction  is  of  the  Fresnel  type,  so  that  the  curves 
of  loss  due  to  diffraction  can  be  plotted  with  a  normalized 
2 

abscissa  S  =  z(a  ,  a),  where  z  is  the  path  length  in  the 
specimen,  a  the  transducer  radius,  and  X  the  ultrasonic 
wavelength.  In  general,  the  loss  curve  is  not  monotonic 
tn  S.  The  shape  of  !he  curve  is  dependent  upon  the  spevi 
men  material,  the  crystallographic  direction  of  ultrasom- 
propagation,  and  the  transducer  plating  configuration. 


>  378  <- 


AIR  FORCE  SCIENTIFIC  RESEARCH 


The  position  of  the  last  local  maximum  In  the  loss 
curve  Is  a  function  of  the  anisotropy  of  the  specimen. 

In  particular,  Its  position  In  steel  (Isotropic  case)  agrees 
with  the  theoretical  position  for  Isotropic  materials. 
(Contractor's  abstract) 
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DIFFUSION- DAMP  ED  DOMAIN- WALL  MOTION,  by  J. 

F.  Janak.  Nov.  1962  [7]p.  incl.  dlagrs.  (Technical 
rept.  no.  174)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  Nonr-IOTHO)  Unclassified 

Published  In  Jour.  Appl.  Phys. ,  v.  34:  3356-3362, 

Nov.  1963. 

The  Neel  model  of  dllfuslon  aftereffect  has  been  usea  to 
analyze  the  motion  of  90°  and  180°  domain  walls  when 
the  aftereffect  mechanism  Is  present.  Instability  occurs 
in  the  response  of  the  180°  wall  to  step  and  ramps  of  ' 
applied  magnetic  fields.  For  a  step  of  field,  the  re¬ 
sponse  of  the  wall  is  delayed  from  the  time  of  application 
of  the  field  by  a  time  which  -decreases  with  Increasing 
step  height.  For  a  ramp  of  field  In  a  finite  sample, 
Instability  occurs  when  a  minimum  ramp  slope  is  ex¬ 
ceeded.  These  Instabilities  furnish  a  basis  for  the  ex¬ 
planation  of  the  recently  reported  phenomenon  of  "dy- 
nara'c  squareness"  of  the  hystereslc  loop.  (Contractor’s 
abstract) 
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DYNAMIC  SQUARENESS  IN  POLYCRYSTALIiNE 
GARNETS,  by  B.  W.  Lovell  and  D.  J.  Epstein.  Nov. 
1362  [2)p.  IncL  lllus.  dligrs.  (Technical  rept.  no.  173) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  [Signal  Corps] 
under  Nonr-184110)  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 

Published  In  Jour.  Appl.  Phys.,  v.  34:  1115-1116,  Apr. 

T9&T. 

Certain  samples  of  polycrystalltne  yttrium  Iron  garnet 
and  lutetlum  Iron  garnet  have  previously  been  found  to 
acquire  a  square  60-cps  hysteresis  loop  when  cooled  to 
78  K  Ir.  a  magnetic  field.  It  Is  found  that  these  are  not 
normal  square- loop  materials,  for  at  sufficiently  slow 
excitation  (ca  0.5  cps  for  yttrium  Iron  garnet,one  cycle 
per  hour  for  lutetium  iron  garnet)  they  revert  to  normal, 
but  strongly  frequency-dependent  loops.  At78°K.  for 
proper  amplitude  step  excitation,  the  response  of  these 
cores  Is  a  delayed  pulse.  For  lutetium  Iron  garnet  this 
delay  can  be  several  hundred  u  sec  In  duration.  The  be¬ 
havior  of  these  materials  can  be  qualitatively  explained 
by  domain  wall  instability  produced  by  a  diffusion  after¬ 
effect  mechanism.  (Contractor’s  abstract) 
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DYNAMICS  OF  DIFFUSION-DAMPED  DOMAIN  WALL 
MOTION,  by  J.  F.  Janak.  [1962]  [2]p.  incl.  dlagra. 
(Sponsored  Joln”y  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Hgnal  Corps 
under  Nonr-184U0)  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa. ,  Nov.  12-15,  1982. 

Published  In  Jour.  Appl.  Phys.,  v.  34:  1119-1120, 

Apr.  1963. 

The  response  of  90°  and  180°  (OOl)-plane  domain  walls 
acted  upon  by  a  damping  pressure  due  to  dltfusloivafter- 
effect,  is  investigated  for  steps  and  ramps  of  applied 
field.  Tlte  resultant  motion,  using  the  Neel  energy- 
level  scheme  Jo.-  dlffusants.  Is  shown  to  be  dynamically 
stable  In  the  case  of  the  90°  wall,  In  the  sense  that  the 
incremental  damping  coefficient  Is  never  negative.  Dy¬ 
namic  instability  is  shown  to  be  possible  for  the  180° 
wall,  and  appears  In  the  step  response  as  a  delay  be¬ 
tween  the  time  of  application  of  the  field  and  the  time 
of  an  observable  response.  The  ramp  response  Is 
unstable  In  a  finite  sample  only  when  a  minimum  ramp 
slope  has  been  exceeded.  The  ramp  response  Is  used 
to  discuss  the  motion  of  the  180°  wall  under  triangular- 
wave  drive,  and  results  similar  to  certain  experimental 
observations  are  obtained.  (Contractor's  abstract) 
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THE  FORCE  ON  A  MOVING  DISLOCATION,  by  A.  N. 
Stroh.  Mar.  1962,  17p.  Incl.  dlagrs.  (Technical  rept. 
no.  169)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-184110)  AD  274488  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128.  55-61,  Oct.  1, 
T9$27 

A  Lagrangtan  formulation  Is  used  to  discuss  the  nature 
of  the  force  on  a  moving  dislocation.  Whether  or  not  a 
Lorentz  force  appears  depends  on  the  definition  of  force 
adopted,  but  It  is  shown  that  this  force  can  give  rise  to 
no  physical  effects;  a  definition  which  does  not  Introduce 
It  Is  therefore  recommended.  The  force  is  .given  by  the 
usual  static  expression  (F  -  ?b)  and  is  Independent  of 
the  motion  of  the  dislocation.  (Contractor's  abstract) 
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LONGITUDINAL  PUMPING  OF  MAGNETOELASTIC 
WAVES  IN  FERRI MAGNETIC  ELLIPSOIDS,  by  F.  R. 
Morge.'thaler.  [1962]  [2]p.  Inci.  dlagrs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 
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Office  of  Naval  Research,  and  Signal  Corps  under 
Nonr- 184110)  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa. ,  Nov.  12-15,  1S62. 

Published  In  Jour.  Appl.  Phys. ,  v.  34:  1239-1290,  Apr. 

19*3. 

The  Instability  threshold  of  parametrically  excited  mag¬ 
netoelastic  waves  Is  derived,  as  a  function  of  the  dc  mag¬ 
netic  field  strength,  for  tliat  region  of  field  where  the 
phonon  and  magnon  spectra  intersect.  The  case  con- 
stdersd  Involves  the  longitudinal  pumping  (with  an  rf 
magnetic  field  of  constant  frequency  2u),  of  a  small 
ferrimagnetic  single  crystal  having  cubic  symmetry. 

The  crystal  is  ellipsoidal  in  shape  and  Is  magnetized 
along  a  [100]  direction.  The  unstable  magnetoelastic 
waves  are  a  mixture  of  transverse  phonons  (polarized 
In  the  longitudinal  direction)  and  magnons  (spin  waves) 
which  propagate  at  (or  very  near)  right  angles  to  the  dc 
field.  If  the  2  branches  of  the  magnetoelastic  wave  spec¬ 
trum  are  split  by  a  frequency  large  compared  to  the 
phonon  relaxation  frequency,  an  approximate,  and  greatly 
simplified  expression  may  be  deduced  from  the  general 
solution.  It  ts  found  that  the  line  shape  of  the  phonon 
contribution  to  the  threshold  is  asymmetric,  and  that  the 
peak  of  the  curve  occurs  for  a  smaller  value  of  dc  field 
than  Is  generally  believed.  This  shift  In  field  Is 
-  b2  (2&Hk)Q  (where  b  Is  the  magnetoelastic  energy 

coefficient,  2nHfc  Is  the  appropriate  spin-wave  llnewidtb, 
and  Q  Is  the  appropriate  phonon  Q)  and  must  be  taken 
Into  account  for  an  accurate  determination  of  the  exchange 
constant  (particularly  at  the  lower  microwave  frequencies). 
The  peak  of  the  phonon  contribcfion  to  the  threshold 
curve  Is  Independent  of  this  shift  and  also  of  b;  It  ts 

~  X  tv2  Q~ 1 ,  where  a' Is  the  frequency  of  the  magnetoelas- 
tic  wave  and  X  Is  the  exchange  constant.  The  width  of 
the  peak  at  half- height  ts  essentially  Independent  of  Q 

(except  at  very  low  frequencies)  and  Is  -  (b!  M2<cX  f  , 
where  M  is  the  value  of  the  saturation  magnetization. 
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THE  MOLECULAR  DESIGNING  OF  MATERIALS,  by 
A.  von  HlppeL  Jan.  1962,  34p.  lncl.  Ulus,  dlagrs. 
refs.  (Technical  rept.  no.  168)  (Sponsored  jointly  by 
(Air  Force  Cambridge  Research  labs.  ],  [Air  Force 
Office  of  Scientific  Research],  Office  of  Naval  Research, 
and  [Signal  Corps)  under  Nonr- 184110)  AD  272120 

Unclassified 

Presented  at  123th  meeting  of  the  Amer.  Assoc.  lor  the 
Advancement  of  Science  Denver,  Colo. ,  Dec.  26-30, 

1961. 

Studies  on  electrons,  atoms  and  molecules,  and  their 
concerted  action  In  gases,  liquids  and  solids,  has  made 
molecular  engineering  possible.  The  theory  of  matter 
is  discussed  under  the  following  subjects:  (1)  web  of  elec¬ 
tron  clouds;  (2)  atom  structure;  (3)  elements  and  com¬ 


pounds;  (4)  molecules  and  crystals;  (5)  laws  of  molecu¬ 
lar  arcnltecture;  and  (6)  structure  and  properties. 
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UNSTABLE  GROWTH  OF  PHONONS  AT  HIGH 
MICROWAVE  POWER  LEVELS  IN  MAGNETICALLY 
ORDERED  SINGLE  CRYSTALS,  by  F.  R.  Morgenthaler. 
[1962]  [2]p.  lncl.  table.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr- 184110)  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 

Also  published  In  Jour.  Appl.  Phvs. .  v.  34:  1237-1288, 

•ajTnssr - 

Conditions  are  given  under  which  transverse  and 
longitudinal  microwave  phonon  standing  waves  present 
In  a  ferrtmagiietic  single  crystal  can  be  parametrically 
excited  by  the  uniform  precession  of  the  magnetization. 
The  Instability  thresholds  for  both  first-  and  second- 
order  processes  are  derived  for  crystals  having  cubic 
symmetry  and  are  found  to  depend  on  higher-order  mag¬ 
netoelastic  energy  terms.  The  phonons  need  not  be  de¬ 
generate  with  any  portion  of  the  spin- wave  band;  In  which 
case,  the  usual  magnetoelastic  coupling  Is  absent. 
Competition  from  spin- wave  processes  Is  conslcered. 
and  the  conditions  necessary  for  phonon  domination  are 
presented.  The  possibility  of  either  maximizing  or  for¬ 
bidding  a  particular  phonon  process  Is  also  discussed. 
(Contractor's  abstract) 
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[Massachusetts  Inst,  of  Tech-  Lab.  for  Nuclear  Science, 
Cambridge.  ] 

8TUDY  OF  EXTENSIVE  AIR  SHOWERS  AT  5200  M 
ALTITUDE  WITH  SPECIAL  RESPECT  TO  y-RAY 
SHOWERS.  Final  rept.  Oct.  1962,  Iv.  lncl.  illus.  diagrs. 
tables,  refs.  (APOSR-4780)  (In  cooperation  with  San 
Andres  U. ,  La  Paz  (Bolivia)  and  Tokyo  U.  (Japan)) 

(AF  49(638)922)  AD  415424  Unclassified 

The  equipment.  Its  construction  and  Its  Installation  on 
Mt.  Chacaltaya  are  described.  The  main  results  of  the 
study  of  extensive  air  showers  -t  5200  m  altitude  are 
discussed  with  respect  to:  (1)  La  search  for  showers 
generated  by  primary  cosmic  gamma  rays  of  energy 
greater  than  10  ev;  (2)  the  search  for  evidence  of  Z 
primaries;  and  (3)  the  character  study  of  ultra  high 
energy  nuclear  interactions.  A  study  of  the  experimental 
ai  rangement  and  classification  of  showers  and  the  re¬ 
suits  (recognition  ol  separate  groups  of  showers,  distri¬ 
bution  of  arrival  directions  and  conclusion)  is  presented. 
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Massachusetts  Inst,  of  Tech.  [Lab.  for  Nuclear  Science] 
Cambridge. 

RESULTS  ON  GAMMA  RAY  ASTRONOMY  FROM 
EXPLORER  XI,  byW.  L.  Kraushaar  and  G.  Clark. 

[1962]  [10}p.  lncl.  dlagrs.  table.  (APOSR-64-0032) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  •49(638)922,  Atomic  Energy  Commis¬ 
sion,  National  Aeronautics  and  Space  Administration 
and  Office  of  Naval  Research) 

Unclassified 

Also  published  in  Proc.  Fifth  tnteramer.  Seminar  on 
Cosmic  Rays,  La  Paz  (Bolivia)  (July  17-27,  1962), 
v.  1:  paper  no.  16,  Sept.  1962. 

Explorer  XI  carried  a  gamma  ray  detector  to  make 
astronomical  observations  with  high  energy  (->  50  mev) 
primary  cosmic  gamma  rays.  The  results  of  this  experi¬ 
ment  are  presented.  The  synchrotron  tests  showed  that 
the  instrument  responded  to  x-rays  with  an  aperture  cone 
of  about  17°  half  angle.  The  albedo  effect  observed 
during  the  tumble  phase  Indicated  that  the  telescope  was 
selectively  sensitive  to  x-rays  ir.  orbit.  If  the  results 
obtained  during  the  tumble  phase  are  confirmed  by  sub¬ 
sequent  measurements,  a  serious  problem  of  explaining 
how  the  x-ray  energy  Intensity  can  so  greatly  exceed  the 
nonihermal  radio  energy  intensity  is  indicated. 
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Cambridge. 

PROPERTIES  OF  EXTENSIVE  AIR  SHOWERS  AT  4290  M, 
by  G.  Clark,  I.  Escobar,  and  J.  HerslI.  [1962]  [6]p. 
incl.  dlagrs.  (APO5R-64-0935)  (AF  49(638)922) 

Unclassified 

Also  published  In  Proc.  Fifth  Interamer.  Seminar  on 
Cosmic  Rays,  La  Paz  (Bolivia)  (July  17-27,  1962), 
v.  2:  paper  no.  36,  Sept.  1962. 

A  large  array  of  11  scintillation  detectors  were  used  to 
observe  several  thousand  extensive  air  showers  with 

6  q 

sizes  between  10  and  10  .  A  brief  description  of  the 
results  of  the  comprehensive  analysis  carried  out  on 
this  data  Is  presented. 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
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EXTENSIVE  AIR  SHOWERS  AT  CHACALTAYA,  5200 
METERS  ABOVE  SEA  LEVEL,  by  G.  Clark,  I.  Escobar 
and  others.  [1962]  [5jp.  (AFOSR-64-0036)  (Also 
bound  with  its  AFOSR-4780:  AD  415424)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)922,  Bolivian  Government,  and  lapanesc 
Ministry  of  Education)  Unclassified 

Also  published  in  Proc.  Fifth  Interamer.  Seminar  on 


Cosmic  Rays,  La  Paz  (Bolivia)  (July  17-27,  1962), 
v.  2:  paper  no.  37,  Sept.  19C2. 

Construction  of  the  Bolivian  Air  Shower  Joint  Experi¬ 
ment  (BASJE)  has  been  completed.  The  equipment 
consists  of  electron  density  detectors,  scintillators, 
and  an  energy  flow  meter  composed  of  lead  glass 
Cerenkov  detectors.  A  summary  of  the  results  of  the 
first  6  months  of  operation  Is  given.  The  results  are 
concerned  with  the  search  for  showers  generated  by 
primary  cosmic  gamma  rays  of  energy  greater  than 

1014  ev,  the  search  for  evidence  of  high  Z  primaries, 
and  the  sfcriy  of  t1'*  character  of  ultra  high  energy 
nuclear  interactions. 
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PRIMARY  GAMMA  RAY  OBSERVATIONS  BY  EXTENSIVE 
AIR  SHOWERS,  by  G.  Clark,  I.  Escobar  and  others. 
[1962]  [16]p.  lncl.  dlagrs.  (AP08R-64-0037)  (Also 
bound  with  Its  AFOSR-4780;  AD  415424)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)922,  Bolivian  Government,  and  Japanese 
Ministry  of  Education)  Unclassified 

Also  published  In  Proc.  Fifth  Interamer.  Seminar  on 
Cosmic  Rays,  La  Paz  (Bolivia)  (July  17-27,  1962), 
v.  2.  paper  no.  43,  Sept.  1962. 

The  preliminary  analysis  of  data  taken  for  the  purpose 
of  searching  for  showers  generated  by  primary  gamma 
rays  is  described.  The  criterion  used  In  looking  for 
such  events  Is  that  showers  produced  by  primary  gamma 
rays  must  not  contain  appreciable  numbers  of  mu- mesons 
and  nucleus-active  particles.  Also  •  ncluded  is  a  de¬ 
scription  of  the  equipment  used. 
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METHODS  FOR  OBSERVING  EXTREMELY  LARGE 
EXTENSIVE  AIR  SHOWERS,  ly  K.  Suga.  [1962]  [5]p. 
lncl.  dlagr.  (AFOSR-64-0036)  (AF  49(638)922) 

Unclassified 

Also  published  In  Proc.  Fifth  Interamer  Seminar  on 
Cosmic  llays,  Ea  Paz  (Bolivia)  (July  17-27,  1962), 
v.  2:  paper  no.  49,  Sept.  1962. 

10 

Air  showers  greater  than  10  particles  hate  been  ob¬ 
served  and  the  size  spectrum  in  fills  range  shows  no 
sign  of  an  ?m, reaching  cut-off.  The  highest  energy 
of  primary  cosmic- ray  particles  which  have  been  ob¬ 
served  so  far  is  of  the  order  cf  10  ev.  The  plastic 
scintillators  utilized  enclose  an  urea  of  Skm2.  It  would 
require  waiting  for  them  several  decides  to  observe 
20 

showers  of  over  10  ev  with  such  an  array.  Essentially 
different  methods  must  be  used  to  observe  these  large 
events.  Methods  based  on  the  detection  of  scintillation 
light  produced  in  the  air  by  shower  particles  and  based 
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on  the  reception  of  echo  radio  signals  from  the  lonlzated 
air  column  produced  by  the  sbower  particles  are  dis¬ 
cussed. 
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Cambridge. 

YIELD  AND  ANGULAR  DISTRIBUTION  OF  CERENKOV 
RADIATION'  FROM  EXTENSIVE  AIR  SHOWERS,  by  H. 
Kasha  and  Y.  Oren.  [1962]  [9}p.  Incl.  dUgrs.  table. 
(AFO8R-64-04OO)  (AF  49(638)922}  Unclassified 

Also  published  in  Proc.  Fifth  Interamer.  Seminar  on 
Oosmlc  Rays,  La  Pax  (Bolivia)  (July  17-27,  1962), 
v.  2:  paper  no.  45,  Sept  1902. 

The  relative  yield  of  Cerenkov  radiation  from  extensive 
air  showers  (EAS)  and  its  angular  distribution  were 
measured  as  a  function  of  the  sbower  size  in  tha  range 
4  x  10*  to  2  x  10®  particles.  It  was  found  that  the  larger 
showers  are  not  as  efficient  in  producing  Cerenkov  light 
goals  as  the  smaller  ones.  The  effect  can  be  under¬ 
stood  in  light  of  the  results  on  the  angular  distribution 
of  Cerenkov  radiation  near  the  sbower  a^s  which 
showed  more  peaked  forwards  In  larger  showers.  This 
result  also  leads  to  the  conclusion  that  the  angular  dis¬ 
tribution  of  electrons  with  energy  --  21  mev  near  the 
axis  of  EAS  is  dependent  on  the  shower  size.  (Contrac¬ 
tor's  abstract) 
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Massachusetts  Inst,  of  Tech.  [lab.  for  Nuclear  Sc  ience] 
Cambridge. 

PROCEEDINGS  OF  THE  FIFTH  INTERAME RICAN 
SEMINAR  ON  COSMIC  RAYS,  LA  PA 7.  (BOLIVIA) 

(July  17-27,  1962),  VOL.  I.  Sept  1962,  lv.  IncL  Ulus, 
diagrs.  tables,  refs.  (Sponsored  }olnUy  by  Air  Force 
Office  ot  Scientific  Research  under  AF  49(638)922, 
Bolivian  National  Academy  of  Sciences,  La  Paz  U. , 

Latin  American  Council  of  Cosmic  Radiation,  National 
Science  Foundation,  Pan  American  Union,  and  United 
Nations  Educational  Scientific  and  Cultural  Organization 
Scientific  Cooperation  Office)  Unclassified 

Part  of  this  volume  is  devoted  to  various  introductory 
addresses  and  speeches.  However,  the  majority  of  the 
work  concerns  the  following  aspects  of  outer  space  phys¬ 
ics:  (1)  astronomy  of  the  solar  system;  i2)  radio  astron¬ 
omy;  (3)  primary  energy  spectrum:  (4)  directional  asym¬ 
metry  of  primary  cosmic  rays;  (5)  high  energy  inter¬ 
actions;  and  (6)  Instrumentation. 
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PROCEEDINGS  OF  THE  FIFTH  INTERAME  HI  CAN- 
SEMINAR  ON  COSMIC  RAYS,  LA  PAZ  (BOLIVIA) 

(July  17-27,  1962)  VOL.  It,  Sept  1962,  lv.  incl  lUus. 
diagrs.  tables,  refs.  (Sponsored  joinUy  by  Air  Force 


Office  of  Scientific  Research  under  AF  49(638)922, 
Bolivian  National  Academy  of  Scienceo,  La  Paz  U. , 
Latin  American  Council  of  Cosmic  Radiation,  National 
Science  Foundation,  Pan  American  Union,  and  United 
Nations  Educational  and  Cultural  Organization  Scientific 
Cooperation  Office)  Unclassified 

Various  aspect a  of  cosmic  radiation  are  discussed  in¬ 
cluding  extensive  air  showers,  temporal  variations  In 
cosmic  radiation,  origin  of  cosmic  radiation,  and  high 
energy  interactions. 
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SEARCH  FOR  EXTENSIVE  AIR  SHOWERS  INITIATED 
BY  HIGH-ENERGY  COSMIC  y-RAYS  (Abstract),  by 
G.  W.  Clark,  I.  Escobar  and  others.  [1962]  [l]p. 

(In  cooperation  with  San  Andres  U. ,  La  Paz  (Bolivia)) 

[AT  49(638)922]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series II,  v.  7: 

3TT,  Apr.  23,  1962. 

The  Bolivian  Air  Shower  Joint  Experiment  (BASJE) 
began  operation  in  January  with  45  detectors  and  a  60-in. 
multiplate  cloud  chamber  at  an  altitude  of  52CO  m.  The 
detailed  structure  of  extensive  air  showers  are  being 
studied  with  the  hope  of  detecting  showers  generated  by 
htgh-energy  primary  cosmic  y-  rays.  F»st-  timing  and 
electron-density  measurements  give  accurate  determina¬ 
tions  of  the  arrival  directions,  sizes,  and  core  locations 
Of  showers  at  a  rate  of  300/hr  for  sfnwers  with  more 
than  3  x  10*  particles.  Fifteen  4m51  scintillation  detec- 

toes  shielded  by  160  g/ern*-  of  galena  (PbS)  measure  the 
penetrating  component,  and  7  lead- glass  Cerenkov  de¬ 
tectors  under  the  same  shield  measure  the  energy  flow. 

A  search  for  showers  that  have  llttls  or  no  penetrating 
component  Is  being  made  with  the  idea  that  they  may 
be  produced  by  cosmic  y-rays.  Results  from  the  early 
period  of  operation  are  presented. 
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SEARCH  FDR  PRIMARY  COSMIC  GAMMA  RAYS  WITH 
THE  SATELLITE  EXPLORER  XI.  by  W.  L.  Kraushuar 
and  G.  W.  Clark.  [1961]  [4]p.  Incl.  lUus.  dlagr.  table, 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  (A  F  49(638)922],  Atomic  Energy  Commis¬ 
sion,  National  Aeronautics  and  Space  Administration, 
and  Office  of  Naval  Research)  Unclassified 

Published  In  Phys.  Rev.  Ltrs. ,  v.  8:  105- 109,  Feb.  1, 

T5557 - 

Prelim.nary  results  from  gamma  ray  detectors  launched 
In  Explorer  XI  and  Uielr  analysis  are  given. 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

ANNIHILATION  OF  ANTI  BA  RYONS,  by  Y.  Etsenberg. 
[1962]  [3jp.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  AT(30-l)209fc) 

Unclassified 

Published  In  Phys.  Rev.  Lt;s. ,  v.  10:  60-62,  Jan.  15, 

T5S37 - 

The  asymmetry  of  the  ’•strange"  mesonlc  cloud  surround- 
tng  baryons  and  antlbaryons  can  lead  to  the  asymmetric 
c.  m.  angular  dislrlbutlcn  for  pp  -  k  k+  and  similar 
processes.  The  existing  experimental  results  seen,  U- 
support  this  conjecture. 
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ASYMPTOTIC  CONES  OF  ACCEPTANCE  AND  THEIR 
USE  IN  THE  STUDY  OF  THE  DAILY  VARIATION  OF 
COSMIC  RADIATION,  by  U.  R.  Rao,  K.G.  McCracken, 
and  D.  Venkatesan.  [1962]  [25]p.  Incl.  diagrs.  tables, 
refs.  (In  cooperation  with  Iowa  State  V. ,  Iowa  City) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of  Naval 
Research  under  AT(3C- 1)2098)  Unclassified 

Published  In  Jour.  Geophys.  Research,  v.  63:  345-369, 
Jan.  15,  1563. 

The  dependence  of  the  counting  rate  of  a  cosmic  ray  de¬ 
tector  on  the  asymptotic  directions  of  approach  of  the 
primary  cosmic  radiation  Is  discussed.  By  means  of  a 
simulation  of  the  geomagnetic  field  that  uses  spherical 
harmonics  up  to  the  sixth  degree,  and  an  arbitrary 
anisotropy  In  the  primary  cosmic  radiation,  a  method 
for  calculating  the  time  variations  In  the  counting  rate 
of  a  cosmic  ray  detector  is  developed.  Resolving  the 
arbitrary  anisotropy  as  a  Fourier  series  In  longitude, 
the  amplitude  and  phases  of  the  diurnal  (24-hourly)  and 
semi-diurnal  (12-hourly)  components  of  the  dally  varia¬ 
tion  are  calculated  for  a  number  of  stations.  No  simple 
relationship  Is  observed  between  the  phases  and  the 
latitudes  and  longitudes,  geographic  or  geomagnetic. 
Moreover,  the  theoretical  calculations  point  out  that  a 
difference  of  more  than  5  hr  between  the  diurnal  phases 
at  2  different  places  could  arise  purely  from  the  known 
geomagnetic  confiscation.  I  study  of  the  time-averaged 
diurnal  component  of  the  dally  vs.riation  experimentally 
observed  by  22  neutron  monitors  during  the  International 
Geophysical  Year  (1957-1958)  reveals  good  agreement 
with  the  theoretical  calculations  and  leads  to  the  following 
conclusions:  (1)  Trc-  results  are  consistent  with  anisotropy 
that  Is  Independent  of  rigidity  tn  the  range  1-200  bv,  the 
exponent  of  the  power  law  which  fits  the  data  being  0.0  ± 
0.05;  (2)  The  anisotropy  varies  as  the  cosine  of  the 
asymptotic  latitude  and  has  a  maximum  in  the  direction 
85'  to  the  east  of  the  earth-sun  line;  and  (3)  The  maxi- 

-3 

mum  amplitude  of  the  average  anisotropy  is  4  x  10 
times  the  average  cosmic  ray  fiux. 
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ASYMPTOTIC  FIELD  OPERATORS  IN  QUANTUM 
FIELD  THEORY,  by  S.  S.  Schweber  and  E.  C.  G. 
Sudarshan.  [1962]  [32]p.  Incl.  refs.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Atomic 
Energy  Commission,  and  Office  of  Naval  Research  under 
[AT(30- 1)2096],  and  National  Science  Foundation) 

Unclassified 

Published  In  Ann.  Phys. ,  v.  19:  351-382,  SepL  1962. 

It  is  the  purpose  of  this  paper  to  generalize  In  a  sys¬ 
tematic  fashion  the  notion  of  asymptotic  fields  to  en¬ 
compass  situations  in  which  bound  states  occur.  In 
Section  I,  the  definition  of  in-  and  out-fields  in  non~ 
relattvlstlc  quantum  mechanics  is  reviewed.  In  Section 
IT,  asymptotic  operators  are  Introduced  within  the  non- 
relativtsdc  framework  and  their  properties  are  investi¬ 
gated.  Section  ITT  generalizes  these  definitions  to 
encompass  relativistic  field  theories.  The  last  section 
summarizes  the  work  of  this  paper  and  indicates  certain 
new  avenues  opened  by  .the  present  definitions. 
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THE  BEThE-SALPETER  EQUATION  IN  NONRELAHV- 
ISTIC  QUANTUM  MECHANICS,  by  S.  S.  Schweber. 
(1362]  [17]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  |AT(30- 1)2098],  and 
National  Science  Foundation)  Unclassified 

Published  In  Ann.  Phys. ,  v.  20:  61-77,  Oct.  1962. 

It  is  shown  that  In  nonrelatlvlstlc  quantum  mechanics, 
the  Bethe-Salpeter  equation  reduces  to  the  SchrBdlnger 
equation  determining  the  relative  motion  upon  using  the 
translational  Inva  lance  cf  the  theory.  (Contractor’s 
abstract) 
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Bl^cLplBt210  REACTION  AT  LOW  BOMBARDING 
ENERGIES  AND  WITH  HIGH  RESOLUTION,  by  J.  R. 
Ersldne,  W.  W.  Buechner,  and  H.  A.  Enge.  [1962] 
[9}p.  Incl.  diagrs  tables,  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
[AT(30-1)2098])  Unclassified 

Published  In  Phys.  Rev.,  v.  128:  720-728,  Oct.  15, 

tssi 

The  Bl209(d,  p)Bt210  reaction  has  been  studied  with  a 
multiple-gap  magnetic  spectrograph  and  an  8-mev  elec¬ 
trostatic  accelerator.  Forty  energy  levels  were 
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observed  up  to  an  excitation  energy  of  3. 2  mev.  The 
ground-state  Q  value  was  measured  to  be  2.369  t  0.010 
mev.  The  angular  distribution  of  each  group  was  peaked 
at  an  observation  angle  of  160*  because  of  the  large 
Coulomb  barrier  and  relatively  low  bombarding  energy, 
and  the  width  of  the  backward  peak  depends  weakly  on  the 
t  value  of  the  captured  neutron.  There  is  good  agree¬ 
ment  concerning  the  shape  of  the  angular  distribution 
between  the  experimental  data  and  calculations  using 
distorted- wave,  deuteron- stripping  theory.  The  ground- 
state  group  belongs  to  a  cluster  of  9  groups,  one  of 
which  is  probably  2  unresolved  groups.  These  9  groups 

probsbly  correspond  to  levels  in  the  Bi21®  ground- state 
configuration  (hg/2g9/2^-  The  lntenBltleB  of  these  groups 

appear  to  be  proportional  to  the  statistical  factor  (2J  •»  1). 
(Contractor's  abstract) 
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CHARACTERIZATION  OF  Ru107,  Ru108,  Rh107,  AND 
106 

Rh  ,  by  W.  R.  Pierson,  H.  C.  Griffin,  and  C.  D. 
Coryell.  [1962]  [15]p.  incl.  dlagrs.  table,  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
and  Atomic  Energy  Commlsst.cn  under  [AT(30-1)2098]) 

Unclassified 

Published  in  Phys.  Rev.,  v.  127:  1708-1722.  Sent  1. 
- 
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The  mass  number  of  Rh  (21.7  ±0.4  min)  has  been  con¬ 
firm  ad  by  alpha  bombardment  of  Ru104  at  selected  en¬ 
ergies,  by  fast-neutron  bombardment  of  Pd108,  and  by 
chemical  identification;  and  the  mass  number  of  Rh108 
(16.8  4  0.5  sec)  has  been  established  by  the  nature  of 
Us  y  radiations.  The  mass  numbers  of  the  two  precur¬ 
sors  Ru107  (4. 2  ±  0. 3  min)  and  Ru108  (4. 5  4  0. 2  rain) 
have  thereby  also  been  established.  The  main  radiations 
associated  with  these-  species  are  as  follows:  (energies 

in  kev) :  Ru107  *  groups  of  2100  ±  300  and  3150  ±  300, 
y  rays  of  195  {14%,  coincident  with  the  2100  6),  370 
(-  6%,  coincident  with  the  195  y),  480  (weak,  seen  only 
In  coincidence  vdth  the  195  >).  860  (7%,  coincident  with 
the  195  y),  930  (i%),  1030  (4$),  and  1290  (4%); 

Ru108  «  groups  lt50  ±  100  and  1320  ±  100,  a  yof  165  ±  3 
(28%,  coincident  wtth  the  1150  =);  Rh107  °  groups  340  4 
40,  940  *  70,  1140  4  59.  and  1200  4  50  kev,  y  rays  of  115 
(0.5%),  235  (—  3%,  seen  only  in  coincidence  with  the 
390  y),  307  (73%,  colnddeni  with  the  1200  5),  365  (-  2%, 
o-nneideot  with  the  307  y),  390  (11%,  coincident  with  the 
-HC  and  840  *  groups),  470  (1%),  570  (2%,  coincide!)-: 
with  the  940  s),  and  675  (3%,  coincident  with  the  840  ?), 
and  y  coincidence- sum  lines  at  680  (~  3%),  880  (very 

weak),  and  1140  (*  0.5%);  Rh108  5  ot  4500  4  600  kev, 
v  rays  of  430  (43  o),  510  (10%,  partly  coincident  with  the 
439  y),  620  (22%,  coincident  with  the  400  >),  1520  (5%), 
and  2000  (*3%).  No  940  y  from  the  Pd1®5  940  level 
could  be  detected  (<  3%),  and  less  than  one- third  of  the 
510  yrays  follow  -  transitions  to  the  940  level.  All  y 
rays  above  115  in  the  1  species  are  ir.  fa.-'t  coincidence 
with  B  rays.  There  are  other  y  rays  associated  with 


these  species,  especially  for  Ru^8  and'or  Rh*88  above 

1G7 

1500.  No  evidence  was  found  for  isomers  of  Pd  , 

Rh107,  PD108,  or  Rh108  from  decay  of  21.7-mln  Rh107 

or  16.8-sec  Rh*88.  No  Rh*87  or  Rh1®**  isomers  could  be 
isolated.  However  a  y  ray  of  21  kev,  presumed  to  be 
K  x  rays  of  rhodium,  appears  in  the  short-lived  rutheni¬ 
um  spectrum,  with  an  Intensity  5  to  8%  relative  to 
107 

Ru  .  The  following  decay  paths  are  proposed:  decay 
of  Ru1®7  (Q3  =  3200)  proceeding  to  Rh1®7  excited  level.; 
of  1290  (4%),  1030  ;il%),  930  (4%),  675  or  1530  (<  5%), 
565  (~  6%),  and  195  (0  to  5%),  and  to  ground  state  (74%), 
with  the  reservation  that  it  is  likely  that  some  of  these 
levels  should  be  referred  to  the  supposed  Isomeric  level 
re  ther  than  to  the  ground  level;  decay  of 

Rh*87  (Q~  =  1510)  proceeding  to  Pd*  7  levels  of  1140 
(~  0. 2%),  675  (may  be  more  than  one  level,  7%),  570 
(2%),  470  (1%),  390  (8%),  and  307  (71%).  and  to  ground 

state  (0  to  17%);  decay  of  Ru*88  (presumably  0+,  Q  = 
1320)  proceeding  to  Rh1®8  levels  of  165  (0*  or  1+,  28%) 
and  ground  state  (1+,  72%);  decay  of  Rh108  (1+,  Q3  = 

4500)  proceeding  to  Pd1®8  levels  of  2000  or  higher 
(*  3%),  1520  or  higher  (>  5%),  1050  (0-,  22%),  940  (2*. 

0  to  5%),  and  430  (2+,  —17%),  and  to  ground  state  (0-s 
51%).  Interpretations  of  these  schemes  are  presented. 
(Contractor’s  abstract) 
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CLASSICAL  DESCRIPTION  OF  DEUTERON  STRIPPING 
IN  A  COULOMB  FIELD,  by  R.  H.  Lemmer.  [1962]  [6]p. 
Incl.  diagr.  (Sponsored  jointly  by  Atr  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  ot  Naval  Research  under  AT(30-1)2098) 

Unclassified 

Published  in  Nuclear  Phys. .  v.  39:  680-685,  Dec.  1962. 

The  Coulomb  stripping  of  deuteror.s  is  discussed  in  a 
simple  semlclasslcal  approximation  and  a  closed  form 
for  the  proton  angular  distribution  is  obtained. 
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COMMENTS  ON  CHEW'S  BOOTSTRAP  RELATIONSHIP, 
by  F.  E.  Low.  [1962]  [3]p.  [Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Atomic  Energy, 
Commission,  and  Office  of  Naval  Research  under 
AT(30-i;2098j  Unclassified 

Published  In  Phys.  Rev.  Ltrs. ,  v.  9:  277-279. 

Sept.  15,  1962. 

G.  F.  Chew  has  pieviously  shown  the  existence  of  a 
certain  reciprocity  between  the  nucleon  and  the  (3, 3) 
resonance.  Chew's  equations  for  the  reduced  width  and 
P-wave  amplitudes  are  extended  to  show  that  the  validity 
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of  the  reciprocity  Is  wider  than  he  has  claimed.  The 
reciprocity  l-  Independent  of  the  energies  and  coupling 
constants  of  the  states,  and  Is  more  a  property  of  the 
form  of  the  equations  than  of  the  particular  solution  found 
In  nature.  Therefore,  the  existence  of  an  alternative 
Interpretation  of  Chew's  results  Is  presented.  Chew's 
theory  Is  compared  to  a  Lagranglan  model,  and  their 
similarities  and  differences  are  discussed. 
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A  DATA  HAh  DUNG  SYSTEM  FOR  A  SCINTILLATION 
COUNTER  HODOSOOPE  (Abstract),  by  P.  Gorensi.in 
and  L.  S.  Osborne.  [1962]  [Ijp.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
[AT(30- 1)2098])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series II,  v.  7: 
57  Jan.  2TT 1962. 

A  system  Is  In  operation  at  the  M.I.  T.  Synchrotron  Lab. 
for  recording  and  storing  data  from  an  80  element 
scintillation  counter  hodoscope.  The  use  of  such  ?. 
multichannel  detection  system  at  a  pulsed  accelerator 
Involves  the  problem  of  sorting  and  storing  the  Informa¬ 
tion  from  many  events  which  may  occur  during  the  short 
splil-out  of  the  beam.  The  system  to  be  described  con¬ 
sists  of  a  fast,  1-usec,  reliable  "buffer  storage"  of 
8-elghteen-blt  words  which  accumulate  during  the  800 
u  sec  burst  of  the  synch  Jtron  and  a  tape  punch  which 
prints  out  at  a  maximum  speed  of  100  llnes/sec  during 
the  0. 15-sec  off  time  of  the  accelerator.  Provision  Is 
nude  for  some  limited  data  analysis  as  a  criterion  .’or 
accepting  events.  During  an  on  time  of  6  months,  the 
laboratory  had  a  ira:  slstor  failure  rate  of  about  6  out  of 
600.  An  Important  feature  of  this  system  Is  Its  utiliza¬ 
tion  of  commercially  available  engineered  components, 
thus  taking  advantage  of  the  great  advances  In  reliability 
and  speed  that  have  been  made  In  digital  computer  tech¬ 
nology  In  recent  years. 
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DECAY  OF  T1  AND  Au  ,  by  R.  W.  Bauer,  L. 
Grodzlns,  and  H.  H.  Wilson.  [1964]  [6}p.  Incl.  dlagTS. 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  urder  AT(30-  i )2098)  Unclassified 

Published  In P' iys.  Rev.,  v.  128:  691-699,  Oct.  15. 
19557 

The  decays  oi  Tli99  to  Hg199  and  Au199  ‘o  Hg199  have 
been  examined  using y- ray  coincidence  spectrometry 
and  angular  correlation  techniques.  The  level  order  as 
well  as  level  spins  of  Hg199  deduced  from  this  study 


support  the  recent  work  of  Jung  and  Svedberg.  The 
branching  ratios  of  the  electron  capture  transition*  from 
Tl199  to  6  levels  In  Hg*99  have  also  been  determined. 
Particular  emphasis  was  placed  on  obtaining  the  empir¬ 
ical  parameters  of  Importance  to  the  measurement  of 
the  magnetic  moment  of  the  158-kov  first  excited  state 

tn  Hg199  as  well  as  to  the  Interpretation  of  the  state  as 
one  member  of  a  doublet  resulting  from  coupling  the 
1/2 *  ground  state  with  the  2*  core  excitation.  This 
interpretation,  due  to  de-Shallt,  Implies  the  Interrela¬ 
tions  of  some  of  the  magnetic  moments  and  lifetimes  of 
the  states  Involved.  This  study  supports  such  an  In¬ 
terpretation.  (Contractor's  abstract) 
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DIRECT  AND  COMPOUND  NUCLEUS  EFFECTS  IN 
NUCLEAR  PHOTODISINTEGRATION,  by  C.  ShaMn. 

[1962]  [14Jp.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  [AT(30-1)2098]) 

Unclassified 

Published  In  Ann.  Phys. ,  v.  22:  54-67,  Apr.  1963. 

A  modified  form  of  H.  Feshbacb's  unified  theory  o* 
nuclear  reactions  Is  used  to  construct  the  correct  final 
state  for  the  calculations  of  photodlstntr  -cration.  The 
reaction  theory  used  satisfies  the  requirements  of  the 
Pauli  Principle.  A  correlation  Is  made  between  reso¬ 
nance  phenomena  and  shell  model  states  whose  energies 
are  determined  to  lie  In  the  continuum  of  the  complete 
nuclear  Hamiltonian.  The  calculated  cross-sections 
include.  In  addition  to  the  usual  Brelt-Wlgner  expression, 
another  contribution  which  may  be  termed  direct.  It  is 
Important  to  note  that  the  direct  contribution  to  the 
cross  section  exhibits  resonant  behavior  simultaneously 
with  the  Brett- Wigner  expression.  (Contractor's 
abstract) 
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ENERGY  LEVELS  OF  P29  FROM  THE  SCATTERING 
OF  PROTONS  BY  Si28  (Abstract),  by  E.  Kashy,  M.  W. 
Brenner,  and  A.  M.  Hoogenboom.  [1962]  fl]p.  (Sion- 
sored  jointly  by  Air  Force  Office  of  Scisntlflc  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  [AT(30-1)2098])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
73,  Jan.  24,  1962. 

29 

Energy  levels  of  P  have  been  observed  as  resonances 
In  the  differential  elasfc-  and  inelastic- scattering  cross 
section  for  protons  f  cldent  upon  natural  silicon  (92. 2% 
28 

Si  ).  Twenty- two  resonances  were  observed  in  the 
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bombarding  snergy  range  from  4.8  to  7.0  mev,  corre- 
» ponding  to  levels  In  P*®  from  7. 4  '.o  9. 5- mev  excitation. 
By  compering  the  differential  elastic- scattering  cross 
section  at  center- of- mass  angles  of  92. 1,  54. 7,  and 
125.3  deg  with  theoretical  single- level  dispersion  theory 
calculations  for  the  same  angles,  values  of  the  orbital 
angular  momentum  of  the  incident  protons  were  deter¬ 
mined  for  most  of  the  resonances.  The  analysis  of  the 
data  ai.'d  possible  shell-model  configurations  of  some  of 
the  levels  will  be  discussed. 
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ENERGY  LEVELS  OF  Rh1(M  FROM  THE  Rh103  (d,  p) 
104 

Rh  REACTION  (Abstract),  by  A.  G.  Da  Silva  and 
W.  W.  Buechner.  [1962]  |ljp.  (Sponsored  Jointly  by 
Air  Fbrce  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
[AT(30- 1)2098])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  In  BuiL  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
83,  Jan.  24,  1962. 

The  energy  levels  of  Rh104  have  been  Investigated  by 
analyzing  the  reaction  protons  resulting  from  the  bom¬ 
bardment  of  Hh103  with  7.0-mev  deuterons  using  hlgb- 
re solution,  broad- range  magnetic  spectrographs.  Pro¬ 
ton  grows  corresponding  to  33  levels  below  1.5- mev 
excitation  energy  In  Rh10<  were  observed.  A  Q  va’ue 
of  4.735  mev  was  obtained  for  the  highest  energy  proton 
group.  There  la  seme  evidence  that  this  group  corre¬ 
spond*  not  to  the  ground  state  of  Rh*®*  but  to  an  excited 
level  at  0.051  mev.  Angular  distributions  of  protons  to 
5  of  the  law-lying  levels  were  obtained.  Theoretical 
angular  distributions  have  been  calculated,  using  the 
distorted-wave  Born  approximation  method  for  stateB 
expected  in  this  region.  These  do  not  closely  resemble 
the  angular  distributions  obtained  experimentally.  The 
angular  distributions  will  be  shown  and  possible  level 
assignments  will  be  discussed. 
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ENERGY  SPECTRA  AND  ANGULAR  DISTRIBUTIONS 
OF  PHOTOFI88TON  NEUTRONS  (Abstract),  by  J.  L. 
Matthews,  W.  Bertozzi  and  others.  [  1962]  [1  ]p.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  National  Science  Foundation, 
and  Office  of  Naval  Research  under  [AT(3(M)2098]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 


The  energy  spectra  of  neutrons  emitted  In  photoflsulon 
of  even- mass  nuclei  are  expected  to  depend  on  the  angle 
at  which  the  neutro.is  are  detected  relative  to  the  photon 
beam,  owing  to  the  anisotropy  of  the  fission  fragments 
near  threshold.  Calculations  of  the  spectra  have  been 
undertaken  on  tho  assumption  that  neutrons  are  emitted 
after  fission  and  Isotropically  In  the  frame  of  reference 
of  the  movtng  fragments.  The  angular  distribution  of 
the  fragments  relative  to  the  beam  is  of  the  form 

2  238 

(a  +  b  sin  6).  Measurements  of  the  spectra  from  U 

and  Th333  rX  79°  and  159°  relative  to  the  beam  direction 
are  compared  with  these  calculations. 
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THE  HIGH  ENERGY  BEHAVIOR  O*'  SCATTERING 
AMPLITUDES  IN  PERTURBATION  THEORY.  I,  by  P. 

G.  Federbush  and  M.  T.  Grtsaru.  [1962]  [ll]p.  Incl. 
dlagrs.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  and  Office 
of  Naval  Research  under  AT(30-1)2098)  Unclassified 

Published  In  Ann.  Phys.,  v.  22:  263-273,  May  1963. 

A  procedure  Is  described  for  extracting  the  dominant 
behavior  at  high  energies  of  individual  Feynman  diagrams. 
This  procedure  Is  Illustrated  by  the  calculation  of 
several  examples,  and  is  applied  to  the  summation  of 
several  classes  of  diagrams  In  the  high  energy  limit. 
Although  all  the  examples  dealt  with  concern  spinless 
bosons,  and  nonderivative  coupling,  the  Inclusion  of 
spin  and  more  complicated  couplings  does  not  alter  the 
basic  method.  (Contractor's  abstract) 
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HIGH  ENERGY  BEHAVIOR  OF  SCATTERING  AMPLI¬ 
TUDES  IN  PERTURBATION  THEORY,  n,  by  P.  G. 
Federbush  and  M.  T.  Grlsaru.  [1962]  [10]p.  a*', 
dlagrs.  (Sponsored  Jointly  by  Air  Force  Office  o'  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  .jj1  Office 
of  Naval  Research  under  AT(30- 1)2098)  Unclassified 

Published  In  Ann.  Phys.,  v.  22:  299-308,  May  .963. 

The  methods  of  previous  papers  are  applied  to  problems 
Involving  particles  with  spin,  and  diagrams  that  require 
renormalization.  Effects  of  the  Insertion  of  self- energy 
and  vertex  corrections  are  Illustrated  by  examples.  The 
class  of  diagrams  describing  electron- electron  scatter¬ 
ing  by  massive  photon  exchange.  In  the  absence  of  photon- 
photon  interactions  and  with  neglect  of  exchange,  is  con¬ 
sidered.  It  ts  argued  that  individually  these  diagrams 
are  dominated  at  high  energy  by  s  In  s.  Some  general 
rules  emerge  from  the  calculations,  but  rigorous  proofs 
are  lacking.  (Contractor's  abstract) 


Published  In  Bull.  Amer.  Phys.  Sou. ,  Series  n,  v.  7: 
303-304.  Apr.  23,  1962. 
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A  HIGH  INTENSITY  NANOSECOND  PULSED  VAN 
DE  GRAAFF  ACCELERATOR,  by  L.  E.  Beghlan  and 
M.  K.  Salomaa.  [1962]  [7 Jp.  lncl.  lllus.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  [AT(30-1)2Q98])  Unclassified 

Published  in  Nuclear  Instr.  and  Methods,  v.  17:  181- 
TS1.  OctTT362. 

A  description  is  given  of  a  Van  de  Graaff  generator 
modified  for  nanosec  pulsing  in  the  terminal.  The  beam 
is  chopped  by  sweeping  past  a  limiting  aperture  with  an 
RF  oscillator.  A  discussion  is  given  for  the  choice  of 
design  parameters.  Pulse  widths  as  low  as  2  x  10'®  sec 
have  beer  obtained.  Typical  operating  conditions  are 
3  x  10‘ 9  sec  pulse  width,  V40  duty  cycle,  peah  currents 
0.8-1  mA,  with  an  average  current  of  17  pA.  Measu.-ed 
gamma  ray  and  neutron  time  spectra  are  shown.  (Con¬ 
tractor's  abstract) 
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ISOTROPY  OF  COSMIC  RADIATION,  by  J.  L.nslev, 

L.  Scars!  anJ  o'hers.  [1962]  [2]p.  lncl.  table.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  [AT(30- 1)2098],  and  National  Science 
Foundation)  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  V.  8  :  286-287,  Apr.  1, 
T962.  - 

Extensive  shower  data  obtained  In  1960-61,  and  having  3 
times  the  statistical  weight  of  data  in  1959-60  upon 
which  previous  reports  were  based,  were  examined  for 
possible  anisotropy.  It  is  concluded  that  the  experimental 
evidence  available  to  this  date  Indicates  an  Isotropic  dis¬ 
tribution  In  the  directions  of  arrival  of  primary  particles 

13 

with  energies  of  the  order  «f  10  ev. 

1718 

Massachusetts  Inst,  of  lech.  Lab.  for  Nuclear  Science, 
Cambridge. 

LIGHT  PIPE  FORA  LARGE-AREA  SCINTILLATOR 
by  P.  Gorensteln  and  D.  Luckey.  [1962]  [2 jp.  incl. 
tllus.  diagrs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  AT(30-1)2098) 

Unclassified 

Published  In  Rev.  Sclent.  Instr.,  v.  34:  196-197,  Feb. 
1963. 


A  light  pipe  consisting  of  8  plastic  stripe  Is  used  to 
couple  the  sc'nUUator  and  phototube.  The  unit  is  more 
efficient  than  conventional  wedge  units  and  is  easily 
made.  Practical  details  of  manufacture  are  given. 


1719 
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MAGNETIC  MOMENTS  OF  THE  FIRST  EXCITED 
2+  STATES  IN  Sra152,  Gd154,  AND  Gd156,  by  R  W. 
Bauer  and  ’f.  Deutsch.  [1962]  [10]p.  inch  diagrs.  refs. 
.Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  AT(30- 1)2098)  Unclassified 

Published  in  Phys.  Rev.,  v.  128:751-760,  Oct.  15,  1962. 

The  gyromagnetlc  ratios  g  of  the  122-kev  state  of 
Sm  ,  of  the  123-kev  state  of  Gd154,  and  of  the  89-kev 

state  of  GU*5(i  have  been  measured  to  be  0.35  ±  0.03, 
and  0. 367  ±  0. 03,  and  0. 32  ±  0. 03,  respectively,  by  the 
precession  of  the  angular  correlation  of  y-ray  cascades 
proceeding  through  these  states  in  an  external  magnetic 
field.  The  perturbations  of  the  angular  correlations 
for  sources  both  in  aqueous  solution  and  In  molten 
anhydrous  chlorides  have  been  studied.  The  attenuation 
in  a  transverse  magnetic  field  was  used  to  determine 
the  hypertlne  structure  constant  of  the  89-kev  state  of 

Gd158  In  the  8Sy /2  ground  state  of  Gd3*  In  aqueous 

solution  as  a  =  17  *  3  me/ sec.  The  perturbations  in 
molten  Gd  sources  were  found  fo  be  much  weaker  than 
In  solution  and  to  be  unaffected  by  magnetic  fields. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Tab.  for  Nuclear  Science, 
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MESONS  AND  THE  STRUCTURE  OF  NUCLEONS. 

PA  RT IV.  THE  NUCLEON- NUCLEON  POTENTIAL,  by 
G.  Costa  and  B.  T.  Field.  [1962]  [18]p.  incl.  diagrs. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  [AT(30-l)2098l) 

Unclassified 

Published  in  Ann.  Phys.,  v.  18:47-64,  Apr.  1962. 

The  atomic  model,  in  which  physical  nucleons  are  de¬ 
scribed  as  compound  systems  of  a  nucleon  core  plus 
a  single  plon,  has  been  used  as  the  basis  for  a  computa¬ 
tion  of  the  low-energy  interaction  between  2  physical 
nucleons.  Advantage  is  taken  of  previous  work  for  the 
specification  of  the  Interaction  between  the  plon  and  the 
nucleon  core  in  the  different  possible  states  of  total 
angular  momentum  and  isotropic  spin.  An  Initial 
simplification,  where  one  of  the  atoms  is  replaced  by 
an  effective  scattering  renter,  Is  only  moderately  suc¬ 
cessful  In  .-“producing  the  gross  features  of  the  ob¬ 
served  nucleon-nucleon  interaction.  The  full  computa¬ 
tion  (approached  in  the  spirit  of  the  Heltler-  London 
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approximation  to  the  H-H  Interaction)  Improve*  on  the 
qualitative  fit,  but  It  1*  Impossible  to  reproduce  simul¬ 
taneously  ttw  asymptotic  behavior  of  both  the  cet.'ral 
and  tensor  terms  In  the  nucleon-nucleon  potential  using 
a  reasonable  set  of  pton-core  Interactions.  A  significant 
result  Is  the  derivation,  using  the  simplified  model,  of 
a  nucleon- nucleon  spin-orbit  Interaction  whose  range  Is 
shorter  than  that  of  the  other  terms  In  the  potential. 

The  computation  provides  a  strong  Indication  that  the 
spin-orbit  Interaction  may  arise  from  the  same  features 
of  the  plon- nucleon  Interaction  as  give  rise  to  the  reso¬ 
nant  pi  on- nucleon  scattering  in  the  state  cf  T  =  J  =  3/2. 
(Contractor's  abstract) 
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METHOD  TO  MEASURE  THE  LIFETIME  OF  THE  E° 
HYPERON,  by  K.  Huang.  (1962]  [15]p.  incl.  dlagrs. 
table.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  and  Office 
of  Naval  Research  under  AT(30-1)2098)  Unclassified 

Published  In  Phys.  Rev.,  v.  123:  2793-2307,  Dec.  15, 

T85E 

A  method,  suggested  by  Wattenberg  to  measure  the 

lifetime  of  the  hyperon,  is  analyzed  theoretically. 

The  suggested  method  consists  of  measuring  the  distribu¬ 
tion  of  angle*  between  the  Dalltz  pairs  emitted  In  the 

process  r®  -  A®  *  e+  +  c",  In  which  the  r°  was  previ¬ 
ously  produced  In  a  nucleus.  The  distribution  function 
contains  a  part  that  depends  both  on  the  charge  Z  of  the 
nucleus  and  on  the  lifetime  of  £°.  This  part  comes 
from  the  Interference  between  the  Z- dependent  part  of  the 
matrix  element  with  the  Z-lndeper.de r.t  part.  This  Inter¬ 
ference  owes  Its  existence  to  2  facts:  that  the  target 
nudsan  la  In  a  bound  state,  and  that  the  E°  has  a  finite 
mass  width.  The  effects  of  nuclear  structure  can  be 
eliminated  from  the  problem.  A  family  of  curves  for  the 
distribution  functions  corresponding  to  various  values 
of  the  lifetime  is  obtains!  through  the  use  of  Born 
approximation  for  the  Coulomb  wave  f unctions  of  the 
Dalltz  pair.  U  the  lifetime  Is  In  the  neighborhood  of 
5  x  10"*“  sec,  then  measurements  with  an  accuracy  of 
10%  would  determine  the  lifetime  to  within  a  factor  of  10. 
(Contractor's  abstract) 
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M&SSJ3AUER  EFFECT  IN  HIGH  MAGNETIC  HELDS 
(Abstract),  by  N.  Blum  and  L.  Urodzins.  [1962]  [ljp. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  AT(30- 1)2098]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 


Published  In  Bull.  Amer.  Phys.  Soc.,  Series n,  v.  7: 
35,  JanTJT  1962. 

The  nuclear  hyperflne  spectrum  o<  the  14.4  kev  gamma 
ray  from  Fes‘m  has  been  Investigated  as  a  function  of 
external  magnetic  field  (or  several  different  environ¬ 
mental  materials.  Experimental  results  are  presented 
for  soft  Iron,  stainless  steel,  and  copper  environments 
In  transverse  and  longitudinal  fields  up  to  80  kgauss. 
Preliminary  analysts  Indicates  that  the  resultant  internal 
field  at  the  radioactive  nucleus  may  be  given  by  a  linear 
relation  of  the  form  Hnuc  -  Hjnt  +  (1  -  c),  where  c 

depend*  only  upon  the  environmental  material  and  Is 
negative. 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

MULTIPLE-GAP  MAGNETIC  SPECTROGRAPH  FOR 
CHARGED-PARTICLE  STUDIES,  by  H.  A.  Enge  and  W. 
W.  Buechner.  [1962]  (3]p.  Incl.  dlagrs.  tables.  (Spon¬ 
sored  Jointly  by  Air  Fo«-ce  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  [AT(30-1)2098])  Unclassified 

Published  In  Rev.  Sclent.  Instr. ,  v.  34:  155-162,  Feb. 

T5537 - 

A  spectrograph  has  been  designed  that  simultaneously 
records  broad- range,  charged-particle  spectra  at  24 
different  reaction  angles,  7. 5*  apart,  from  0  to  172.5°. 
At  each  angle,  the  spectrograph  records  a  spectrum 
with  a  total  energy  range  of  about  2. 3:1  and  with  a 
resolving  power  exceeding  R  =  E/AE  =  1000,  where 
AE  Is  the  full  width  at  half- maximum  of  a  peak.  The  re¬ 
corders  are  seventy- two  2  x  10  In.  nuclear- track  plates, 
which  are  developed  and  scanned  under  a  microscope 
after  the  exposures.  When  half-millimeter  strips 
across  the  nuclear- track  plates  are  scanned,  the  Infor¬ 
mation  contained  on  the  nuclear- track  plates  after  1 
exposure  corresponds  to  about  36, 000  data  points.  A 
typical  exposvre  time  with  about  a  0.5-w  A  beam  is  of 
the  order  of  Z  to  3h. 
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THE  NEUTRON  STRENGTH  FUNCTION  AND  THE  SHELL 
MODEL,  by  B.  Block  and  H.  Feshbach.  {1962]  ]24]p. 

Incl.  dlagrs.  tables,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
[AT(30-1)2098])  Unclassified 

Published  in  Ann.  Phys. ,  v.  23:  47-70,  July  1963. 

The  projection  operator- equivalent  potential  method  Is 
employed  for  the  study  of  neutron  widths  and  strength 
.'merlon.  Assuming  that  the  residual  potential,  VR, 

consists  of  a  sum  of  2  particle  potentials  It  can  be 
shown  with  the  aid  of  another  plausible  assumption  that 
the  width  can  be  written  as  a  product  of  2  factors.  One 
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of  these  Is  the  square  of  the  matrix  element  of  be¬ 
tween  the  open  channel  wave  function  and  a  shell  model 
2  particle  one- hole  state.  The  second  factor,  giving  the 
probability  that  the  compound  nucleus  wave  function  con¬ 
tains  the  2  particle-one  hole  state,  decreases  as  the 
difference  between  the  energy  of  the  compound  nucleus 
and  the  energy  of  the  2  particle-one  hole  state  Increases. 
The  results  are  generalized  to  include  the  case  where 
the  energies  of  several  2  particle-one  hole  states  fall 
close  to  each  oth»:r.  It  Is  found  that  the  giant  resonance 
for  the  widths  will  now  have  a  substructure  which  should 
be  observable.  The  strength  function  Is  found  to  depend 
upon  the  average  of  the  transition  probabilities  to  the 
2  particle-one  hole  states,  the  number  of  these  states, 
and  A.  The  number  Is  sharply  limited  by  the  require¬ 
ments  that  angular  momentum  and  parity  be  conserved 
in  the  transition  and  that  eneigy  be  conserved  to  within 
an  error  equal  to  A.  If  the  residual  potential  Is  ex¬ 
panded  In  multipoles,  keeping  terms  up  to  and  Including 
the  quadripole,  It  Is  found  that  for  the  most  part  In  the 
region  40  *  A  ?  64  the  only  possible  transitions  Involve 
the  monopole;  between  A  =  6s  and  85,  both  dipole  and 
quadripole  terms  are  effective  as  well,  while  between 
85  and  130  only  the  quadripole  term  can  Induce  transi¬ 
tions.  This  behavior  enables  one  to  obtain  a  fit  to  the 
data  by  means  of  3  parameters:  the  average  matrix 
elements  squared  for  the  monopole,  dipole,  and  quadri¬ 
pole  parts  of  the  residual  potential.  (Contractor's 
abstract,  modified) 


1725 

Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

NUCLEAR  ENERGY  LEVELS  IN  P29,  by  M.  W. 

Brermer,  A.  M.  Hoogenboom,  and  E.  Kashy.  [1962] 
[3]p.  Incl.  dlagrs.  table,  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
[AT(30- 1)2098])  Unclassified 

Published  in  Phys.  Rev.,  v.  127:  947-949,  Aug.  1,  1962. 

Excited  levels  In  P29  have  been  observed  as  resonances 
In  the  differential  elastic  and  Inelastic  scattering  cross 
sections  for  protons  Incident  upon  natural  silicon  (92.  2% 
23 

SI  )  at  proton  energies  from  4.8  to  7. 0  mev.  Reso- 

29 

nances  corresponding  to  23  levels  In  P  from  7. 4-  to 
9. 5- mev  excitation  were  observed.  The  orbital  angular 
momenta  of  the  Incident  protons  were  determined  (or 
most  of  the  resonances,  using  single-level  dispersion 
theory.  (Contractor’s  abstract) 
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VJCLEAR  EXCITATION  FUNCTIONS  AND  THICK- 
TARGET  YIELDS  F19,  Na23,  As75  (d,t\  AND  Na23. 

75 

As  (d,p),  by  L.  H.  Bowen  and  J.  W.  'rvlne,  Jr. 

[1962]  [6]p.  incl.  dlagrs.  table,  refs.  (Sponkired  jointly 


by  Air  Force  Office  of  Scientific  Research,  Atomic  En¬ 
ergy  Commission  and  [Office  of  Naval  Research]  under 
[ATX30- 1)2098];  General  Electric  Co.,  and  National 
Science  Foundation)  Unclassified 

Published  In  Phys.  Rev.,  v.  127:  1698-1703,  8ept,  1, 

15627- 

Exdtatton  functions  and  thick- target  yields  have  been 
determined  for  the  (d,p)  and  (d,  t)  reactions  which  occur 
when  sodium  fluoride  and  arsenic  targets  are  bombarded 
with  deuterons  of  «>  15  mev.  The  yields  of 
18  24  22  78 

F  ,  Na  ,  and  Na  from  sodium  fluoride,  and  As 

and  As7  4  from  arsenic  targets  were  measured  with  a 
calibrated  scintillation  counter  after  appropriate  chemical 
treatment  The  range- energy  relationship  for  deuterons 
In  sodium  fluoride  was  determined  experimentally  from 
15.2  mev  to  5.3  mev.  Absolute  cross  sections  were 
determined  at  15. 2  mev  for  the  following  reactions: 

Na^d.pjKa24  (125.7  ±2.5  mb),  Na23(d,  t)Na22  (12.2  ± 
2.0  mb),  F19(d,t)F18  (29.0  ±  2.2  mb),  As75(d, p)As76 

(140. 3  ±  6. 6  mb),  and  As75(d,  t)As74  (16. 5  ±  ? .  2  mb). 

The  results  are  shown  to  be  In  qualitative  agreement 
with  available  Information  on  the  relative  contributions 
of  compound  nucleus  formation  and  direct  Interaction. 
(Contractor's  abstract) 
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NUCLEAR  EXCITATION  FUNCTIONS  AND  THICK- 
TARGET  YIELDS:  Zn  +  d  AND  Ar40(d,a),  by  D.  C. 
Williams  and  J.  W.  Irvine,  Jr.  [1962]  [7]p.  Inc'.-  dlagrs. 
refs.  (Sponsored  jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research]  Atomic  Energy  Commission,  and  [Office 
of  Naval  Research]  under  [AT(30-1)2098]) 

Unclassified 

Published  In  Phys.  Rev.,  v.  130:265-271,  Apr.  1,  1963. 

Radiochemical  techniques  have  been  used  to  determine 
partial  or  complete  excitation  functions  to  15  mev  for  the 

reactions  Ar40(d,o)Cl38,  Zn66(d,o)Cu64,  Zn64(d,'vn) 
Cu61,  ZnG7(d,  onlCu64,  Zn^d,  2p)Cu64,  and  Zn87(d,  2p) 
Cu67.  The  results  have  been  compared  with  the  predic¬ 
tions  of  the  statistical  model  of  nuclear  reactlcar.  Most 
features  of  tne 'd,  * )  and  (d,on)  excitation  functions 
measured  are  .ons1  stent  with  the  predictions  of  the  modeL 

The  Zn67(d, ':b'  reaction  appears  to  take  place 
essentially  .  drect  process,  while  the 
Zn®4(d,2p)Cul  .-aaction,  which  h-  s  a  much  higher  crocs 
section,  agrees  with  the  model.  Support  is  found  for  a 
rather  large  value  of  the  nuclear  radius  parameter, 
r  =  1.7F.  Excitation  functions  are  presented  for  the 
reactions  Zn64^,  pjZn65  4  Zn^fd.  n)Ga6'’(5+)Zn65, 

Zn66(d,n)Ga67,  and  Zn66(d,  2n)Ga66.  Tltick-target 
yields  from  deuteron  bombardment  of  metallic  zinc  are 
given  for  Cu61,  Cu64,  Cu67,  Zn65,  Ga66,  and  Ga67. 


•>  389  <r 


AIR  FORCE  SCIENTIFIC  RESEARCH 


172S 

Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

NUCLEAR  EXCITATION  FUNCTIONS:  Ar*°,  Zn63  (d. 

3 

He  ),  byD.  C.  Williams  and  J.  W.  Irvine,  Jr.  [1962] 
J6jp.  Inel.  diagrs.  table,  refs.  (Sponsored  jointly  by 
(Air  Force  Office  of  Scientific  Research]  Atomic  Energy 
Commission,  and  (Office  of  Naval  Research]  under 
[AT(3O-1)2098])  '  Unclassified 

Published  in  Phys.  Rev.,  v.  130:  259-264,  Apr.  1,  19ii3. 

3 

The  (d,  He  )  reaction  has  been  studied  by  radiochemical 
techniques.  Absolute  excitation  functions  have  been  de¬ 
termined  to  15  mev  for  the  reactions  Ar’9(d.  He3)Cl39 

and  Zn^d,  He3)Cu6* .  The  Ar40(d.  He3)a39  cross  sec¬ 
tion  is  0.37  ±  0.07  mb  at  14.8  mev  and  the 

Zn®®(d,  He3)Cu®'  cross  section  is  0. 54  ±0.08  mb  at 
15.4  mev.  These  cross  sections  are  shown  to  be  more 
than  an  order  of  magnitude  greater  than  predicted  by 
the  statistical  model  of  nuclear  reactions.  The  energy 
dependence  of  the  cross  section  appears  to  be  governed 
by  the  Coulomb  barrier  felt  by  the  outgoing  He3  particle, 
at  least  when  the  He3  energy  ._.!s  than  the  classical 
barrier  height.  The  shape  of  the  observed  excitation 
functions  may  be  reproduced  moderately  accurately  by 
a  very  simple  proton  pickup  model. 
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ON  FEYNMAN  QUANTIZATION,  by  S.  S.  Schweber. 
(1962]  (12]p.  incl.  refs.  (Sponsored  jointly  by  Air  Force 
Office  '■/.  C"1  entitle  Research,  Atomic  Energy  Commis¬ 
sion,  ar.d  Office  of  Nava!  Research  under  AT(30-1)2098) 

Unclassified 

Published  in  Jour.  Math.  Phys..  v.  3:831-842.  Scpt.- 
<5ct  1962. 

The  observation  by  Klauder  that  in  the  space  of  the 
a  -  (1  -k  '2)(p  -  lq)  variables,  the  Feynman  integral  can 
be  defined  in  terms  of  a  Gaussian  measure,  forms  <he 
basis  of  a  presentation  of  the  Feynman  formulation  of 
nonrelatlvistic  quantum  mechanics.  The  extension  of 
this  formulation  to  the  case  of  a  Bose  field  is  sketched. 
(Contractor's  abstract) 
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ON  MODEL  CALCULATIONS  OF  NEUTRON  WIDTHS 
AND  STRENGTH  FUNCTIONS,  by  C.  Shakin.  ]1962] 

[33  Jp.  incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
AT(30- 1)2098)  Unclassified 


Published  in  Ann.  Phys..  v.  22:373-405.  June  1963. 

A  procedure  for  calculating  the  neutron  strength  function 
as  advanced  by  B.  Block  and  H.  Feshbach  Is  considered. 
Methods  are  developed  which  relate  the  calculation  of 
the  strength  function  to  the  usual  concepts  of  the  shell 
model  and  nuclear  optical  model.  Specific  considera¬ 
tion  is  given  to  the  isotopes  of  lead  and  tin  and  the  agree¬ 
ment  with  experiment  is  good.  Further,  it  is  also  shown 
lhat  the  neutron  widths  calculated  for  very  simple  ex¬ 
citations  can  be  quite  small  for  heavy  nuclei  due  to 
cancellations  which  appear  In  a  certain  overlap  Integral. 
This  result  implies  that  the  observation  of  a  resonance 
of  very  small  width  does  not  necessarily  imply  the  for¬ 
mation  of  a  compound  state  of  great  complexity.  The 
simple  excitations  considered  are  a  reasonable  approxi¬ 
mation  to  the  virtual  states  of  a  compound  nucleus  such 

209 

as  Pb  ,  and  In  this  case,  the  calculated  widths  agree 
in  order  of  magnitude  with  the  widths  found  experimen¬ 
tally.  (Contractor's  abstract) 
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Pb208(d.  p)Pb209  REACTION  AT  A  BOMBARDING 
ENERGY  OF  7.5  MEV  (Abstract),  by  J.  R.  Erskine  and 
W.  W.  Buechner.  f  19G2J  { 1  jp.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under 
[AT(30- 1)2093  j)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. . 
Washington.  D.  C. ,  Apr.  23-26,  196?! 

Published  in  Bull.  Amer.  phys.  Soc.,  Series  II.  v.  7: 
■JSOTAprr  23.  1962. 

The  Pb293(d,  p)Pb299  reaction  has  been  studied  at  a 
bombarding  energy  of  7. 5  mev  with  a  multiple- gap  mag¬ 
netic  spectrograph.  The  ground-state  Q  value  was  meas¬ 
ured  to  be  1.705  ±  0.015  mev.  Five  excited  states  were 
observed  at  excitation  energies  of  0.774.  1.563  .  2.015. 
2.483,  ar.d  2.527  mev.  The  observed  angular  distribu¬ 
tions  all  peak  at  180  observation  angle.  The  shapes  of 
these  angular  distributions  agree  reasonably  well  with 
calculations  made  using  distorted- wave  stripping  theory. 
These  calculations,  however,  considerably  underesti¬ 
mate  the  absolute  cross  section,  presumably  because 
of  the  r.egiect  of  deuteron  polarization.  The  differential 
cross  sections  measured  at  172. 5“  are.  starting  with 
the  ground  state:  0.33.  0.02.  2.84,  2.59,  0.43,  and 
2.52  mb  sr.  A  comparison  is  presented  between  the 
data  from  the  Pb29®(d.  plPb2^  reaction  and  similar 

data  from  the  Bi209(d.  p)Bi250  reaction  with  regard  to 
the  number  of  levels,  their  positions,  and  rields.  This 
comparison  suggests  that  the  observed  Pb^O®  states 
are  the  following  single-particle  neutron  states,  starting 
wUhdthe  ground  state:  gg  r  ^  r  ^  y  g?  y 
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PHOTOGRAPHS  OF  CERENKOV  UGHT  FROM  E.  A.  S. 
AND  THEIR  INTERPRETATION,  by  D.  A.  Hill,  J. 
Overbeck  and  others.  [1962]  [13]p.  lncl.  lilus.  dlagrs. 
'Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search.  Atomic  Energy  Commission,  and  Office  of 
Navai  Research  under  AT(30-1)2098)  Unclassified 

Published  in  Prcc.  Fifth  Intcramer.  Seminar  on  Cosmic 
Rays  La  Paz  (Bolivia)  (July  17-27,  1962),  v.  2:  paper 
no.  46,  Sept.  1962. 

Large  mirrors  with  photomultipliers  In  coincidence  are 

capable  of  detectinj  showers  of  about  10*2  ev.  Their 
angular  resolution  is  limited  by  distortion  of  the  incident 
light  from  the  true  direction,  and  this  limitation  will  be 
v  mparable  in  magnitude  at  all  altitudes,  intensifler 
systems  are  capable  of  angular  resolution  approaching 
0. 1  .  and  can  be  used  to  cover  a  large  field  of  view,  but 
their  energy  threshold  is  limited  by  the  necessity  for 
integrating  background  light  over  a  time  sufficient  to 
switch  on  the  system.  Larger  mirrors  would  reduce  the 
energy  threshold  oily  slowly,  since  the  ratio  background 
pulse  is  independent  of  mirror  area.  The  energy  thresh¬ 
old  ts  expected  :o  be  invert'  woportloned  to  the  dtam 
of  the  mirror,  since  the  Qu  -  aons  in  *"ckground  which 
limit  photography  are  proportional  roughly  to  the  mirror 
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POLARIZATION  OF  NEUTRONS  FROM  THE  PHOTO- 
DlSINTEuRATION  OF  DEUTERIUM,  by  W.  Bertozzi, 

P.  T.  Demos  end  others.  [1962]  [3 Jp.  incl.  dlagr.  table. 
Sponsored  jointly  by  (Air  Force  Office  of  Scientific  Re¬ 
search]  Atomic  Energy  Commission,  and  [Office  of 
Naval  Research]  under  A 7(30- 1)2098)  Unclassified 

Published  in  Phvs.  Rev.  Ltrs. ,  v.  10-  106-10S. 

Feb.  1,  1953. 

Existing  treatments  of  the  phoiodlslntcgration  of  the 
de-lcron  neglect  mesonic  effects  and  the  experiment 
described  in  this  paper  was  carried  out  to  examine  these 
mesonic  effects.  It  is  pointed  out  that  at  90  to  the 
photon  beam,  the  polarization  of  the  nucleons  is  due 
largely  to  the  El  and  Ml  Interference  and  to  a  good  ap¬ 
proximation  this  determines  the  ratio  of  these  El  ar.d  Ml 
amplitudes.  Details  of  the  experimental  apparatus  and 
technique  arc  provided  and  results  given  for  3  ranges  of 
-  -  ray  energy  from  12-15  ran,  15-20  mev  and  20-30 
mev.  The  results  do  not  offer  any  evidence  of  a  large 
correction  due  to  mesonic  effects  within  the  uncertainty 
of  the  experiment.  Computer  calculations  at  present  m 
progress  will  subsequently  reduce  s’lll  further  the  ex¬ 
perimental  uncertainly. 
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PROTON  GROUPS  FROM  THE  S33(d,  pJS34  REACTION, 
by  M.  W.  Brenner.  [1962]  [4]p.  lncl.  dlagrs.  table. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search.  Atomic  Energy  Commission,  and  Office  of  Naval 
Research  under  [ATt30- 1)2098])  Unclassified 

Published  in  Phys.  Rev.,  v.  129:765-768.  Jan.  15, 

w: - 

Natural  and  25%  enriched  sulfur  targets  sandwiched  be¬ 
tween  2  silver  layers  were  bombarded  with  deuterocs 
accelerated  m  the  MIT-ONR  electrostatic  accelerator 
to  an  energy  of  6. 0  mev.  Proton  groups  from  the  (d,p) 
reactions  were  observed  at  angles  90,  50,  and  20  degrees 
to  the  deuteron  beam  with  a  broad- range  magnetic  spec¬ 
trograph.  "TWenty- three  proton  groups  corresponding  to 

levels  in  S3’  were  observed.  The  ground- state  Q  value 

of  the  S33fd,p)S3‘'  reaction  was  measured  as  9. 193  ± 
0.010  mev. 
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QUADRUPOLE  MOMENTS  OF  THE  FIRST  2-  STATES 

OF  W182,  \V18’,  AND  W186  (Abstract),  by  E.  A. 

Phillips  and  L.  Grodzlns.  [1962]  ]1  jp.  (Sponsored 
jointly  by  Air  Force  Office  of  Sclent*  fie  Research, 

Atomic  Energy  Commission,  and  Office  of  N2val  Re¬ 
search  under  [AT(30-l)2093f-  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington.  D.  C. .  Apr.  23-26.  1862. 

Published  in  Bull.  Amer.  Phys.  Soc. .  Series  tl.  v.  7: 
555-S&).  Apr.  23,  1962. 

The  Mossbaucr  effec*  is  being  used  to  measure  the  ratio 
of  the  quadrupole  moments  of  the  first  2-  levels  in  '-e 
even-even  tungsten  isotopes.  The  source,  in  an  environ¬ 
ment  with  cubic  symmetry,  is  doppler  shifted  at  4:K 
with  respect  to  an  obsorber  yielding  a  measurable 
quadrupole  splitting.  A  search  for  a  tungsten  compound 
exhibiting  a  completely  resolved  hyperfins  spectrum  has 
so  far  been  unsuccessful,  th.  _,  _  *  -era!  compounds 
have  sufficiently  larce  electric-  field  asymmetries  for 
the  quadrupole  interaction  to  be  measured  to  5%.  Pre¬ 
liminary  results  foi  the  separation  of  the  m  =  2  and 

m  -  9  lines  for  the  100  kev  state  of  W*82  in  WSj.  CaWO^, 
W03<  and  WC  are  -0. 55.  -0. 4,  -0. 4,  and  *0. 35  cm.  sec. 

respectively.  A  positive  number  means  that  the  jrn!  =  2 
line  has  higher  energy.  Tht.ce  results  can,  of  coarse, 
be  used  with  Coulomb  excitation  measurements  of  the 
transition  quadrupole  moment  for  the  100- kev  transition 
to  estimate  an  electric  field  gradient  at  the  nucleus  of 
17  2 

about  5  x  10'  volts  cm  .  Preliminary  results  on  the  2-, 
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111-kev  state  In  W  indicate  that  its  quadrupole  mo¬ 
ment  differs  from  that  of  the  2-.  lOO-kev  state  in 
W182  by  less  than  25%,  in  agreement  with  Coulomb- 
excitation  data. 
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RADIATION  GAC'GE  FLE C LRODYNAMICS.  I.  THE 
TWO-POINT  FV..C'.lON,  by  C.  R.  Hagen.  (1962]  [8)p. 
Inc)  .  refs.  (Sponsc  cd  jointly  by  Air  Force  Office  of 
Scientific  Resea'  cb.  Atomic  Energy  Commission  and 
Office  of  Naval  Research  under  AT(30-l)2f  38) 

Unclassified 

Published  in  Phys.  Re'.,  v.  130:  813-820,  Apr.  ”. 

TSSE - 

The  Lehmann  representations  of  the  spin  zero  and  spin 
one-half  Green's  functions  are  studied  with  particular 
emphasis  upon  Infrared  effects.  By  means  of  a  Bloch- 
Nordsleck  type  model  the  infrared  parts  of  these  func¬ 
tions  are  calculated  and  the  analytic  properties  of  the 
solution  examined.  A  double  integral  representation 
of  the  2-polnt  function  is  proposed  and  a  possible  applica¬ 
tion  suggested. 
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RADIATION-GAUGE  ELECTRODYNAMICS.  II.  THE 
ASYMPTOTIC  CONDITION,  by  C.  R.  Hagen.  (1962) 

[12]p.  Incl.  refs.  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Atomic  Energy  Commission, 
and  Office  of  Naval  Research  under  AT(30-1)2993) 

Unclassified 

Published  in  Nuovo  Clmento,  Series  X,  v.  23:  970-931, 
June  1,  19®. 

The  use  of  the  asymptotic  condition  in  electrodynamics 
is  criticized  and  an  alternative  approach  suggested  which 
utilizes  specific  properties  of  the  radiation- ^2uge  Green's 
functions.  This  technique  is  based  upon  the  introduction 
of  a  nonlocal  field  operator  which  has  the  property  of 
asymptotically  creating  physical  electrons  without  the 
usual  emission  of  soft  quanta.  1*  is  shown  by  means  of 
an  example  how  a  cross- section  may  be  calculated  with¬ 
out  either  the  appearance  of  spurious  infrared  divergences 
or  the  improper  imposition  of  an  asymptotic  condition. 
(Contractor’s  abstract) 
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RADIATION  OF  LOW  ENERGY  QUANTA  IN  NUCLEAR 
REACTIONS  by  H.  Feshbach,  D.  R.  Yennie  and  others. 
(1962)  [22)p.  !ncl.  dtagr.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Atomic  Energy 


Commission,  and  Office  of  Naval  Research  under 
AT(30- 1)2098)  Unclassified 

Published  In  Nuclear  Phys. .  v.  37:  150-171.  Aug.  1962. 

The  production  of  radiation  concomitant  with  the  elastic 
scattering  of  nucleons  by  nuclei  is  considered.  It  is 
shown  that  the  first  term  of  a  series  expansion  of  the 
chfferenttal  radiation  cross- section  in  the  energy  of  the 
radiated  quantum  may  be  expressed  in  terms  of  the  elas¬ 
tic  scattering  amplitudes  at  the  Incident  and  final  energies. 
This  result  is  valid  even  when  there  are  resonances  In 
Ihe  scattering  whose  widths  are  a  small  fraction  of  the 
energy  loss.  The  interference  between  these  2  ampli¬ 
tudes  permits  the  determination  of  the  shape  elastic 
amplitude,  and  therefore  the  cross  section  for  compound 
elastic  scattering  as  w-ill  as  the  correlation  distance  W 
defined  as  the  energy  separation  over  which  there  is  a 
substantial  correlation  In  the  fluctuations  In  the  elastic 
scattering  amplitude:  its  inverse  measures  the  time  de¬ 
lay  In  the  reaction.  When  a  resonance  has  a  width  of 
ihe  order  of  the  energy  loss,  the  interference  can  be 
employed  to  evaluate  the  change  o:  phase  of  the  elastic 
scattering  amplitude  across  the  resonance  and  may 
therefore  serve  as  an  lndi»  ->u<r  of  whether  or  not  a 
fluctuation  in  the  elastic  -ross- section  is  a  resonance. 
These  results  when  applltd  to  reactions  lead  to  a  method 
for  the  measurement  o?  the  1 '.native  amount  of  direct 
and  compound  nuclear  procers.es  and  to  a  direct  test  of 
the  random  phase  approximation  oi  nit  statistical  hy¬ 
pothesis  in  nuclear  reactions.  A  derivation  of  the  prin¬ 
cipal  result  valid  for  relativistic  particles  is  also  given. 
(Contractor's  abstract) 
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A  SEARCH  FORA  FREQUENCY  SHIFT  OF  14.4  kev 
PHOTONS  ON  TRAVERSING  RADIATION  FIELDS,  by 
R.  Weiss  and  L.  Grodzins.  [1962)  [4jp.  incL  diagrs. 
table.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  and  Office 
of  Naval  Research  under  AT(30- 1)2098!  Unclassified 

Published  In  Phys.  Ltrs. .  v.  1:  342-344,  July  15,  1952. 

Two  experiments  designed  to  test  two  hypothetical 
photon- photon  mechanisms  which  were  proposed  to 
account  for  the  frequency  (red)  shift  of  galactic,  light; 
a  shift  which  is  generally  attributed  to  the  Doppler 
effect  from  an  expanding  universe  are  reported.  Both 
experiments  gave  negative  results  and  evidence  against 
these  hypotheses.  The  experiments  were  done  using  the 
Mossbauer  effect  with  14. 4  kev  photons  which  were  made 
to  pass  through  a  one- metre  long  X  band  cylindrical 
cavtty,  and  tube  kept  at  a  temperature  of  1300  "K,  each 
of  which  simulated  the  black  body  radiation  field  of 
outer  space. 
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A  SEARCH  FOR  A  u‘  MESON  IN  THE  MASS  RANGE 
OF  300-500  MEV  (Abstract),  by  D.  Luckey,  D.  Garelick 
and  others.  [1962]  [ljp.  (Sponsored  Jo'.ntiy  by  Air  Force 
Office  of  Scientific  Research,  Atomic  cnergy  Commis¬ 
sion.  and  Office  of  Naval  Research  under  [AT(30-1)- 
2098  Jt  Unclassified 

^resented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  fl.  v.  7: 

40,  Jan.  24)  1962. 

The  existence  of  a  heavy  neutral  meson  is  suggested  by 
electron  scattering  experiments  and  has  been  sought  by 
many  experimenters.  We  have  searched  for  a  ur  meson 


y  -  and  the  spin  is  1.  Single  and  double  photo- 
production  are  suppressed  by  conservation  of  angular 
momentum.  The  experiment  consisted  of  3  total- 
absorption  gamma- ray  counters  located  to  optimize  the 
detection  efficiency  of  ut~'s  of  mass  300-500  mev.  Tar¬ 
gets  of  carbon  and  titanium  were  used  in  the  bremsstrah- 
lung  beam  of  the  Cornell  Synchrotron.  The  pulse  heights 
and  arrival  times  of  events  were  recorded .pn  film. 
Analysts  sets  a  maximum  limit  of  5  x  10~3j  cmZ/sr  for 
the  production  from  hydrogen  with  the  above  assumptions. 
Various  backgrounds  will  be  discussed. 


assuming  that  they  are  coherently  produced  from  co 
nude,  with  a  cross  section  proportional  to  A  in  the 
forward  direction  (as  are  's),  the  decay  mode  is 
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Presented  at  meeting  of  the  Amer,  Phys.  Soc. . 
Washington,  D.  C. ,  Apr.  23-26,  1962. 


Published  in  Bull.  Amer.  Phys.  Soc..  Series  II,  r.  /: 
3T3,"  Apr.  "23.  1962. 

49 

The  energy  levels  of  Ca  from  0-  to  5-mev  excitation 
energy  ha*’e  been  Investigated  through  the  reaction 

Ca^id.pJCa*3  using  7.0-mev  deuteroog.  The  target 
consisted  of  CaCOg  enriched  to  34. 2$  Ca*®  and  evapo¬ 
rated  onto  a  thin  geld  foil.  The  angular  distributions 
and  energy  spectrum  of  the  reaction  protons  were  meas¬ 
ured  using  the  MIT  single-  and  multiple- gap  spectro¬ 
graphs,  with  the  angular-distribution  data  obtained  from 
7.5  to  172. 5  deg  In  7. 5-deg  intervals.  A  preliminary 
analysis  of  the  proton  groups,  corresponding  to  levels  at 
0-  and  2. 026-mev  excitation  in  Ca^9,  indicates  that  these 
levels  correspond  to  the  2p^  ,  and  2j>j  ,  single-particle 

levels,  In  agreement  with  previous  work.  The  analysis 
of  the  dita  and  shell-model  configuration  of  the  remain¬ 
ing  observed  levels  are  discussed. 
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SOME  CONSEQUENCES  OF  NONUNIFORMITY  OF 
SOLAR  WIND  VELOCITY.  byV.  Sarabhal.  [1962} 

[3]p.  lncl.  dlagr.  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research.  Atomic  Energy  Commlston,  and 
Office  of  Naval  Research  under  AT(30- 1)2998) 

Unclassified 


Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

THE  SEPARATION  OF  WORLD-WIDE  CHANGES  OF 
ISOTROPIC  INTENSITY  F'HOM  THE  DAILY  VARIATION 
OF  COSMIC  RAYS,  by  U.  R.  Rao.  [1962]  (4}p.  lncl. 
dlagr.  table,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion.  and  Office  of  Nava!  Research  under  A  T(30- 1)2098) 

Unclassified 

Published  in  Jour.  Geophvs.  Research,  v.  68:  2049- 
20oS7  Apr.  1,  1963. 

It  is  shown  that  the  conditions  required  for  the  validity 
of  ihe  method  of  SeSddo  et  al.  make  its  application  im¬ 
possible  at  the  moment,  due  to  the  unavailability  of 
suitable  stations. 
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SINGLE- PARTICLE  LEVELS  OF  Ca19  (Abstract),  by  E. 
Kashy,  A.  Sperduw  and  others.  [1962j  [ljp.  (Sponsored 
jointly  by  Air  Force  Office  of  Sclent!'.'  •  Research, 


Published  In  Jour.  Gecphys.  Research,  v.  68:  1555- 
T5 oT,  Mar.  1,  1963. 

Conditions  have  been  examined  in  Interplanetary  space 
along  the  solar  equatorial  plane  that  are  likely  to  arise 
when  the  radial  velocity  of  the  solar  wlndlls  a  function  of 
solar  longitude.  Some  broad  consequences  of  the  growth 
and  decay  of  regions  of  activity  and  enhanced  wind  velocity 
as  a  function  of  time  have  been  considered.  It  has  been 
shown  that  the  resulting  2- dimensional  model  has  attrac¬ 
tive  features  relevant  to  the  Interpretation  of  several 
observed  cosmic- ray  variations. 
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SOME  EXPERIMENTAL  ATTEMPTS  TO  DETECT 
OOSMIC  GAMMA  RAYS,  by  W.  L.  Kraushaar  and  G. 

W.  Clark.  [1961]  [5]p.  lncl.  illus.  dlagrs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  [AT(30- 1)2098};  and  National  Aeronautics 
and  Space  Administration)  Unclassified 
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Presented  ?t  Ir.ternat’l.  Conf.  «*n  Cosmic  Rays  and  the 
Earth  Storm.  Kyoto  (Japan).  Sept.  4-5,  1961. 


AIR  TORCH  SCIENTIFIC  RESEARCH 


g- 


ft 


I 


£ 


Published  in  Jour,  l’hys.  Sot  Japan,  v.  17,  Supg-1. 
Wn-TTFrjan.  1962. 

A  satellite  experiment  designed  to  detect  y  rays  ot  energy 
50  mev  and  over  such  as  wotdd  arise  from  the  decay  of 

mesons  is  described.  During  about  23  hr  of  iieefnl 
observing  time,  127  events  occurred  which  could  be  v 
rays.  Analysts  of  arrival  direction  data,  possible  sources 
of  background,  and  the  y-ray  source  strength  are  dis¬ 
cussed. 
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STRIPPING  ANALYSIS  OF  THE  (d.p)  ANGULAR 
DISTRIBUTIONS  FROM  THE  Cl35(d,  p)Ci36  AND  THE 

Cl37(d,p)Cl3S  REACTIONS,  by  A.  M.  Hoogenboom,  E. 
Kashy.  and  W.  W.  Buechner.  {I962j  [10jp.  incl.  dlagrs. 
tables,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Navai  Research  under  [AT(30-1)2038  j> 

Unclassified 

Published  in  Phys.  Rev.,  v.  123-  305-314.  Oct.  1.  1962. 

The  analysis  of  Ihe  angular  distribution  of  the  protons 
from  the  Cl3?’3'(d,p)Cl36-33  reactions  revealed  46 

If  JO 

levels  in  Cl  0  and  4  levels  in  Ci  ,  previously  unreported 
and  the  ln  values  and  absolute  differential  cross  sections 

for  50  groups  to  levels  in  Cl36  and  for  7  groups  to  levels 
in  C!38.  The  discussion,  which  ts  given  in  terms  of  the 
shell  model,  resulted  in  the  following  spin  assignments: 

The  0.789-mev  state  in  Cl36  has  j"  =  1*  an(j  yIC 

i.  163- mev  state  has  probably  i~  =  1*  .  The  spins  of  the 

levels  at  0. 671,  0. 761,  and  1 . 303  mev  tn  Cl33  are  3", 

3",  and  4”,  respectively.  The  observed  values  of  the 

2 

single-particle  reduced  width  8q  for  the  different  sub- 
shells  agree  quite  wc-li  with  the  values  given  by 
Macfarlane  and  French  for  other  nuclei.  (Contractor’? 
abstract) 
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STRIPPING  ANALYSIS  OF  THE  Fe^fd.p'iFe5' 
REACTION  (Abstract),  by  F.  Alba.  A.  Sperduto  and 
others.  [1962]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research  under  jAD.30-i>- 
2098  h  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Scries  n,  v.  7: 
315,  Apr.  23.  1962 


Tne  MIT-ONR  Van  cle  Graalf  accelerator  and  the 
multiple-gap  broad- range  spectrograph  were  used  to 
study  angular  distributions  ci  protons  emitted  from  a 

thin  target  cf  Fe  .  Undent  deuterons  with  energy  ci 
7. 5  mev  were  used,  n-4  the  spectrum  of  proions  ob- 
s  -rved  corresponds  tc  h  range  in  excitation  energy  In 
Ft3'  from  the  ground- State  transition  to  about  6.5  mev. 
Data  were  obtained  at  7, 5- deg  intervals  from  7.5  to  172 
deg.  Preliminary  analysis  of  11  proton  groups  up  to 
1.73-mcv  excitation  show  typical  forward- stripping  pat¬ 
terns  for  3  of  the  levels.  The  orbital  angular  momenta 
of  the  captured  neutron  1^  assigns*!'  are  as  follows: 


Ex  0  0.014  0.137 
1„  1  ’■  3 


0.367 

1 


1.268 

1 


1.359  1.630  1.728 
1  1  , 


The  group.”  corresponding  to  levels  In  re3’  at  0.705. 
1.010,  and  1. 199  mev  show  no  pronounced  peaking.  Re¬ 
sults  for  levels  abjre  1.73  mev  are  piesentcd. 
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STUDY  OF  THE  K*  DECAY,  by  A.  M.  Boyarski.  E. 

C.  Loh  and  others.  [1902]  [5]p.  incl.  dlagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search.  Atomic  Energy  Commission,  ami  Office  of 
Nr'Oi  Research  under  ATf30- 1)2093)  Unclassified 

Put.  A.ed  in  Phys.  Rev.,  v.  123;  2393-2402,  Lc, ,  1, 
15627 - 

Some  properties  of  the  various  decay  modes  of  K* 
mesons  have  been  studied  with  hodoscope  scintillation 
counters.  One  hundred  twenty  two  K  3  events  were 

u 

identified  In  the  high-energy  end  of  the  muon  energy 
spectrum  from  115  1  3  mev  to  134  mev  which  yielded 
(0.42  1  0. 10)  c  as  the  relative-  branching  ratio.  The 
result,  together  with  the  K^3  branching  ratio  and  the  low- 

energy  end  of  ihe  K  3  muon  energy  spectrum,  is  found  to 

satisfy  a  constant  form  factor  V-A  Interaction.  Tne  muon 
longitudinal  polarization  for  the  K  3  events  was  found 
-0  2  w 

to  be  -6, 8  .  „  '  which  is  2  standard  deviation’}  from 

-Q.o 

the  calculated  value  -0  3!  JSing  the  constant  form  fac¬ 
tors  which  b-’-st  fit  the  spectrum.  A  lifetime  analysis  of 
the  decay  modes  gave  7TK  3)  *  (1 . 06  -  0. 16’  x 

:e~°  sec.  T(K,2>  -  '1-197  V  0.032)  X  1C'8  Sec.  and 

TKj)  =  (i  259  ±  0.01 . "  x  10  8  sec  wh.ch  are  ccnSiSle.it 

with  a  single  total  lifetime,  as  expected.  The  total  hfo- 
ttme  was  found  to  be  UK";  -  (1.231  1  0.01*3  x 
l£f®  sec  In  agreement  with  previous  ■.■slues  The  rela¬ 
tive  Ky2  *V2  branching  raoo  w-as  measured  as  2  .  98  i 

0.  25.  A  search  for  the  occurrence  o.'  an  intermediate- 

mass  lenton  in  the  decay  S  -  *  »  v  established  2  x  !0~' 
as  the  upper  limit  for  the  branching  ratio  vritu 
mf  --  mi  '75  mev.  (Contractor':  abstract) 


>  394  -r 


fc 

I 


AIR  FORCE  SCIENTIFIC  RESEARCH 


1748 

Massachusetts  Inst,  of  Tech.  Lab.  for  Nuclear  Science, 
Cambridge. 

A  UNIFIED  THEORY  OF  NUCLEAR  REACTIONS.  H,  by 
H.  Fe&hbach.  1 1962]  ( 27 {p.  lncl.  refs.  (Sponsored  jointly 
bv  Air  Force  Office  of  Scientific  Research,  Atomic  Em 
orgy  Commission,  and  Office  of  Naval  Research  under 
{ A  T£ 30- 1 1 2098 ])  Un  ’asslfled 


that  some  O'  configurations  of  1  spin- zero  bosons  do 
exist,  although  the  large  values  required  for  the  Internal 
vibrational  and  rotational  quantum  numbers  would  inhibit 
very  strongly  the  decay  of  a  0"+  meson  Into  4  plons. 
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Published  in  Ann.  Phys. .  v.  19:  237-313.  />g.  1962. 

The  effective  Hamiltonian  method  for  nuclear  reactions 
described  In  an  earlier  paper  (A  Unified  Theory  of 
Nuclear  Reactions.  I.)  is  generalized  to  include  all 
possible  reaction  types,  as  well  as  the  effects  arising 
from  the  identity  of  particles.  The  principal  derice 
employed  is  tl<e  projection  operator  which  selects  the  open 
channel  components  of  the  wave  function.  It  is  found  that 
the  formal  structure  of  part  I  providing  a  unified  descrip¬ 
tion  for  direct  ana’  compound  nuclear  reactions  including 
the  coupled  equation  description  for  direct  reactions  re¬ 
mains  valid  in  this  wider  context.  A  Kapur- Pclerls  ex¬ 
pansion  may  also  be  obtained.  The  concept  of  channel 
radii  is  not  needed  nor  Is  any  decomposition  of  the  wave 
function  for  the  system  Into  angular  momentum  eigen¬ 
states  required,  so  that  the  expressions  for  transition 
amplitudes  and  widths  are  invariant  with  respect  to  the 
angular  momentum  coupling  scheme.  Since  the  open 
channels  can  only  be  defined  in  an  asymptotic  sense,  the 
corresponding  projection  operators  are  not  unique.  As 
a  consequence,  the  projection  operator  method  has  a 
flexibility  which  in  the  first  place  is  consonant  with  the 
wide  range  of  phenomena  which  can  occur  in  nuclear 
reactions  and  In  the  second  place  can  effectively  exploit 
an  intuitive  understanding  of  the  phenomena.  Examples 
of  projection  operators  are  obtained  including  one  which 
leads  to  the  Wiener- Elsenbud  formalism,  another  which 
is  appropriate  for  the  stripping  reaction,  and,  finally, 
one  which  takes  the  Pauli  exclusion  principle  into 
account  Note  that  explicit  representations  of  the  projec¬ 
tion  operators  are  not  required  for  the  development  of 
general  formal  results  but  are  necessary  if,  eventually, 
quantitative  calculations  are  made.  (Contractor’s 
abstract) 


Massachusetts  Inst  of  Tech.  lab.  for  Nuclear  Science, 
Cambridge. 

VIOLATION  OF  ISOTOPIC  SPIN  CONSERVATION  IN 
THE  DECAY  OF  EXCITED  MESQN1C  STATES,  by  B.  T. 
Feld.  {19621  {3jp.  incl.  tables,  refs.  ‘Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Atomic 
Energy  Commission,  and  Office  of  Naval  Research  under 
[A7\30-l)299Sj!  Unclassified 

Published  in  Phys.  Rev.  Lirs. ,  v.  .•  18I-I&4,  r®b.  55, 
196?,. 

ihc  decay  into  4  pious  vi  a  pseodascalar,  isoacalsr 
meson  (O'  *)  v  s  alleged  to  be  forbidden  by  parity  c<  n- 
servation.  Reference  is  made  to  the  classic  papers  f- 

the  -particle  model  of  O1®.  It  was  previously  revealed 


CURRENT  CARRYING  CAPACITY  OF  SUPERCONDUCT¬ 
ING  Nb-Zr  SOLENOIDS,  byD.  B.  Montgomery.  July 
1962,  17p.  incl.  diagrs.  tables,  refs.  (AFOSR-3015) 
(AF  19(604)7344)  AD  282158  Unclassified 


Also  published  in  Appl.  Phys.  Ltrs. ,  v  1:41-43. 


A  mechanism  of  Induced  persistent  currents  Is  offered 
to  explain  the  low  current  carrying  capacity  of  Nb-Zr 
solenoids.  The  persistent  currents  are  induced  as  the 
magnet  is  energized  and  are  of  sufficient  magnitude  to 
saturate  the  superconducting  filaments.  The  magnitude 
of  the  Induced  currents  can  be  estimated  from  a  meas¬ 
urement  of  the  residual  field  in  the  solenoid*  The  cur¬ 
rent  carrying  capacity’  of  Nb-Zr  solenoids  is  shown  to  be 
a  particular  function  of  field,  inside  diameter,  and  geom¬ 
etry.  The  meet  important  conclusion  drawn  is  that  to 
generate  fields  in  large  bore  magnets  will  require  more 
wire  than  would  be  predicted  from  considerations  neglect¬ 
ing  the  induced  currents.  (Contractor’s  abstract) 


Massachusetts  Inst,  of  Tech.  {National  Magnet  Lab.  j 
Cambridge. 

STHONG  MAGNETS,  by  F.  Btlter.  [1962]  [7’p.  lncl. 
tilus.  diagrs.  (AFOSR-3564)  (AF  19(604)7344) 

Unclassified 


Also  published  in  Internal’!.  Sci.  and  Tech. ,  No.  4: 


High- field  magnets  are  expanded,  particularly  in  the  Sight 
of  the  discovery  of  superconductors  that  can  carry  cur¬ 
rents  at  high  densities  in  tne  presence  of  high  fields 
with  no  power  requirement  at  ail,  as  opposed  to  the 
mesa  watts  required  for  water  cooled  magnets.  Prob¬ 
lems  of  magnet  design  are  discussed  and  the  advantages 
and  difficulties  of  the  major  approaches  to  the  production 
of  high  fields  are  compared.  Several  uses  of  high-field 
magnets  are  presented. 
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HIGH  MAGNETIC  FIELDS  AND  HIGH  FREQUENCIES, 
byB.  Lax.  [1962]  [l]p.  (APOSR-3565)  (AF  19(604)- 
7344)  Unclassified 

Also  published  in  Microwave  Jour. ,  v.  5:  13.  Feb.  1962. 
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The  possibility  of  Urge  magnetic  fields  In  vacuum  elec¬ 
tronic  devices  is  discussed  briefly.  Several  suggestions 
for  the  design  and  development  of  electronic  devices  are 
given. 
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OSCILLATORY  INTERBAND  FARADAY  ROTATION 
AND  VOIGT  EFFECT  IN  SEMICONDUCTORS,  by  Y. 
Nlchina,  J.  Kolodziejczak,  and  S.  Lax.  [1962]  {3jp. 
incl.  dlagrs.  (APOSR-3654)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  19(604)- 
7344,  Office  of  Naval  Research,  and  Signal  Corps) 

Unclassified 

Also  published  In  Phvs.  Rev.  Ltrs. ,  v.  9:  55-57, 

July 157T5G2. 

Some  results  for  the  interband  Faraday  rotation  in  Ge 
are  presented.  It  is  shown  that  some  of  the  difficulties 
encountered  In  the  use  of  the  results  for  Faraday  rota¬ 
tions  arc  avoided  if  these  are  combined  with  measure¬ 
ments  of  the  tnterband  Voigt  effect. 
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A  HIGH  PERFORMANCE  D.  C.  MAGNET  UTILIZING 
AXIAL  COOLED  DISKS,  by  H.  Brechna  and  D.  B. 
Montgomery.  Sept.  1962  [66]p.  incl.  lHus.  dlagrs. 
tables,  refs.  (Rept.  no.  NML-62-1)  (AFOSR-4226) 

(AF  19(604)7344)  AD  290776  Unclassified 

A  1-ln.  bore,  Iron-cUd,  water-cooled  solenoid  recently 
built  utilized  a  new  hexagonal  cooling  pattern  and  a  num¬ 
ber  of  other  new  design  features.  It  produced  a  field  of 
130  kgauss  at  1.75  megawatts.  Expressions  for  the 
G-factor,  power  per  unit  volume,  heat  flux,  temperature 
rise,  and  burnout  power  are  given  for  magnets  using 
hoagonal  patterns  for  axial  cooling.  (Contractor's 
abstract) 


oscillator  strength  for  the  interband  transitions,  the 
conductivity  components  are  evaluated  for  the  zeroth, 
first,  and  second  power  of  the  magnetic  field  over  the  2 
energy  bands  for  the  direct  and  the  indirect  transitions. 
The  rosults  are  used  to  obtain  expressions  for  the  inter- 
band  Faraday  rotation  and  the  Voigt  phase  shift  in  the 
limits  of  te-r  u-  and  v  -  u- ,  where  a- is  opttca!  frequency 


and  u 

g 


the  frequency  corresponding  to  the  energy  gap. 


In  the  latter  case  oscillatory  behavior  is  described  by 
the  expression  near  the  frequency  of  singularities  with 
a  loss  term  in  the  form  of  relaxation  time  r.  (Contrac¬ 
tor's  abstract) 
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HIGH- HELD  SUPERCONDUCTIVITY  IN  NIOBIUM,  by 
S.  H.  Autler,  E.  S.  Rosenblum,  and  K.  H.  Gooen 
[1962]  [5]p.  incl.  dlagrs.  table,  refs.  (AFOSR-J157) 
(Sponsorc-1  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  19(604)7344,  Office  ot  Naval  Research 
and  Signal  Corps)  AD  400092  Unclassified 

Also  published  in  Phvs.  Rev.  Ltrs. ,  v.  9:  489-493. 

Dec.  15,  1962. 

Experiments  are  described  on  the  superconducting 
transition  at  high  fields  in  niobium  wires:  from  these 
it  is  Inferred  that  there  may  be  more  than  one  mechanism 
involved  and  that  pure  niobium  is  a  superconductor  of 
the  second  kind. 
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tEEMAJ^AND  UNIAXIAL  STRESS  SPECTRA  OF 
CiFjfEu  *),  by  W.  A.  Rundman  and  C.  V.  Stager. 

{1962]  [2]p.  incl.  dlagrs.  (APOSR-J274)  [Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  19(604)7344,  Office  of  Naval  Research,  and  Signal 
Corps)  AD  400861  Unclassified 
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SEMI CLASSICAL  DISPERSION  THEORY  OF  INTERBAND 
MAGNETO-OPTICAL  EFFECTS,  by  J.  Kolodziejczak, 

B.  Lax,  and  Y.  Nishlna.  [1962]  [6]p.  incl.  refs. 
(AF03R-J153)  [AF  19(604)7344]  Unclassified 

Also  published  In  Phvs.  Rev.,  v.  128  :  2655-2660, 

Dec.  15,  1962. 

From  the  classical  equation  of  motion  a  conductivity 
tensor  is  derived  for  a  bound  electron  In  a  dc  external 
magnetic  field.  Then  the  conductivity  for  a  circularly 
polarized  wave  Is  obtained,  which  is  expanded  in  terms 
of  the  magnetic  field.  With  the  appropriate  form  of  the 


Also  published  in  Jour.  Chem.  Phys. .  v.  38  :  279-280 

Jan.  1,  19637 

Results  are  given  of  a  stud?  the  splitting  of  the  ab¬ 
sorption  line  -t  24  206  cm  *.  The  Zeeman  spect-a  were 
studied  for  fields  from  17  to  °  Lgauss,  and  are  con- 

6 

si  stent  with  a  separation  of  the  f  d  state  components 
which  is  1.85  times  that  of  the  ground  state  components. 
The  uniaxial  stress  spectra  are  stmilai  to  those  found 
for  CaFJSm^'1)  and  indicate  that  the  upper  level  belongs 
to  the  Fg  representation  of  the  cubic  group,  the  d  elec¬ 
tron  being  in  an  e  orbit. 
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ZEEMAN  EFFECT  OF  THE  R  LINES  IN  Cr2Og,  by  C.  V. 
Stager.  [1962]  [2]p.  Incl.  diagr.  (AFOSR-J540)  (AF  19- 
(604)7344)  AD  408013  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and  Mag¬ 
netic  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 

Also  Dublished  in  >-.f.  Appl.  Phys. ,  v.  34:  1232-1233. 
Ap77'T§637 - 

The  Zeeman  effect  of  the  R  lines  at  4.2°K  In  fields  up 
to  88  kOc  was  Investigated.  The  magnetic  field  has 
been  applied  both  parallel  and  perpendicular  to  the  Cg 

axis.  When  the  external  field  Is  applied  a<ong  the  C3 
axis,  all  of  the  lines  split  into  2  components.  No  splitting 
ts  observed  in  the  perpendicular  orientation.  As  the 
Kramer’s  degeneracy  has  already  been  lifted  by  the  ex¬ 
change  Reid,  the  splitting  is  attributed  to  the  removal 
of  a  sublattice  degeneracy.  It  is  well  known  that  the  spin, 
s;.s:em  of  Cr,0^  will  flip  when  a  critical  field  of  about 

59  kOe  is  applied  along  the  Cg  axis  at  4. 2"K.  The  spin- 

flop  phenomenon  has  been  seen  in  the  optical  spectra. 
From  the  splitting  above  the  critical  field  there  is  tenta¬ 
tive  evidence  of  an  anisotropic  exchange  interaction. 
(Contractor's  abstract) 
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MAGNETOELECTRIC  EFFECTS  IN  CrjOg  AND 
(Cr203)o.8’(A1^03)o.2>  by  S.  Foner  and  M.  Hanabusa. 
[1962]  [2]"p.  incl.  diagrs.  refs.  (AFOSR-J541) 

(A  F  19(604)7344)  AD  415316  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and  Mag¬ 
netic  Materials,  Pittsburgh.  Pa.,  Nov.  12-15,  1962. 

Also  published  in  Jour.  Appl.  Phvs. ,  v.  34:  1246-1247. 
Apr.  f$B5. 

Magnetic  field  induced  magnetoelectric  (ME)  effects  in 
CrgOg  and  (Cr2Og)0  g  -  (AlgOg)g  g  have  been  examined 

with  an  at  method  as  a  function  of  temperature  and  mag¬ 
netic  field.  The  ME  effect  parallel  to  the  c  axis  re- 
vr-ses  in  sign  at  low  temperatures  for  both  materials, 
am.  is  linear  in  H  for  all  temperatures  up  to  the  spin- flop 
field  Hj,  after  which  the  ME  effect  approaches  zero.  The 

temperature  dependence  of  the  extrema  of  (dE  dH)  vs  H 
leads  to  a  measure  of  vs  T  which  agrees  with  earlier 
antiferromagnetic  resonance  and  magnetic  moment  data 
in  stmllar  materials.  Complete  reversibility  of  the  ME 
effect  is  observed  when  the  magnetic  field  exceeds  H(- 

and  then  returns  to  lower  values,  thus  demonstrating  a 
stable  memory  of  the  domain  distribution  introduced 
duri  g  magnetic  annealing.  Brief  remarks  are  made  on 
the  at.gular  dependence  of  the  ME  effect,  and  indications 


of  nondiagonal  contributions  in  the  vicinity  of  H^.  are 
mentioned.  (Contractor’s  abstract) 
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STABILIZATION  AND  CONTROL  OF  DC  MAGNETIC 
FIELDS  WITH  SUPERCONDUCTING  SOLENOIDS,  by 
S.  Foner.  [1962]  [3]p.  incl.  diagrs.  (APOSR-J594) 
(AF  19(604)7344)  AD  414067  Unclassified 

Also  published  in  Rev.  Sclent.  Instr. ,  v.  34:  293-295, 
Mar.  1663. 

The  new  high  current  superconductors  can  be  used  as 
diamagnetic  shields  in  order  to  stabilize  and  control  dc 
magnetic  fields.  Although  solid  cylinders  or  solenoids 
are  practical,  this  note  wtU  discuss  some  useful  char¬ 
acteristics  of  solenoid  structures.  With  a  nominal 
amount  of  superconducting  material,  structures  can  be 
devised  which  eliminate  field  changes  over  a  given 
volume  of  a  dc  magnetic  field  and  which  simultaneoulsy 
permit  precise  control  and  variation  of  the  magnetic 
field  over  the  same  volume.  Some  brief  experimental 
results  with  such  structures  are  presented. 


1761 

Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

MAGNETOREFLECTION  IN  BISMUTH,  by  R.  N.  Brown, 
J.  G.  Mavroides,  and  B.  Lax.  [1962]  (7]p.  incl.  diagrs. 
table,  refs.  (AFOSR-J596)  (AF  19(604)7344) 

AD  414010  Unclassified 

Also  published  in  Phys.  Rev.,  v.  129:  2055-2061, 

Mar.  1,  1963. 

Direct  interband  transitions  have  1_-'en  observed  in  the 
infrared  magnetoreflection  of  single- crystal  bismuth  at 
low  temperatures.  They  are  manifested  by  oscillations 
which  are  almost  periodic  In  1/H.  Analysis  in  terms  of 
a  2-band  model  yields  the  energy  gap,  <  =0. 015  ± 

S 

0. 002  ev,  and  also  the  cyclotron  masses  at  the  bottom 
of  the  conduction  band  for  2  orientations  of  the  magnetic 
field  with  respect  to  the  crystallographic  axes.  Within 
the  resolution  of  the  instrument,  the  g  factors  of  the  con¬ 
duction  and  valence  bands  are  equal.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

CRITICAL  FIELD.  ANTI  FERROMAGNETIC  RESONANCE 
IN  Cr2C3  (Abstract),  by  S.  Foner.  (1962]  [ljp.  [AF  19- 

(604)7344]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 
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Published  In  Bull.  Amer.  Phys.  Soe. ,  Series  n,  v.  7: 
"556^1;  Mar.  26,  1962. 

Earlier  hlgh-fleld,  antiferromagnetic- resonance  (A FMR) 
experiments  at  35  and  70  krac/sec  have  been  extended  In 
the  critical- fleld  region.  Both  high- magnetic  fields  and 
high  frequencies  are  essential  for  such  measurements. 

In  addition  to  the  zero- frequency,  "spin  flop"  resonance 
and  critical-field  resonance  (CFR)  at  35  kmc 'sec,  the 
CFR  has  been  examined  In  the  narrow  angular  region 
with  the  applied  field  nearly  parallel  to  the  principal 
axis  of  CrjOj  as  a  function  of  frequency,  angle,  field, 

and  temperature.  The  results  at  70,  95,  and  116  kmc' 
sec  are  In  good  agreement  with  the  earlier  experiments 
and  with  computer  calculations  obtained  with  the  molecu¬ 
lar-field  approximation  for  the  CFR  resonance  and  for 
the  usual  A  FMR.  The  CFR  and  the  usual  AFMR  are 
restricted  to  angles  of  less  than  4  and  41  degrees,  re¬ 
spectively,  for  the  highest  frequency,  and  to  correspond¬ 
ingly  smaller  angles  for  lower  frequencies.  Some 
methods  of  observation  and  limitations  of  the  small-angle 
resonance  are  also  discussed. 

1763 

Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

EFFECT  OF  UNIAXIAL  STRESS  ON  THE  SPECTRUM 
OF  CaF2(Sm2+),  by  W.  A.  Rundman  and  C.  V.  Stager. 

(1962]  [2jp.  Incl.  tlagrs.  [AF  19(604)7344] 

Unclassified 

Published  In  Jour.  Chem.  Phys. ,  v.  37:196-197, 

July  1,  1962. 

The  stress  causes  splitting  of  the  absorption  line  at 
14483  cm"1  and  the  shift  to  a  lower  wave  number  of  the 
fluorescence  line  at  14110  cm"1.  These  effects  are 
Interpreted  on  the  basis  of  the  energy  level  diagrams. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. . 
Cambridge. 

FORCED- CO NV ECTION  SURFACE-BOILING  HEAT 
TRANSFER  AND  BURNOUT  IN  TUBES  OF  SMALL 
DIAMETER  by  A.  E.  Bergles  and  W.  M.  Roshenow. 

May  25,  1962  [144]p.  Inch  Ulus,  diagrs.  tables,  refs. 
(Technical  rept.  no.  87  57-21)  (AF  19(604)7344) 

Unclassified 

A  heat-transfer  apparatus  was  designed  and  constructed 
for  the  study  of  forced- convection  boiling  In  small 
channels.  In  the  region  of  low  wall  superheat,  the  heat 
flux  can  be  predicted  by  available  correlations  for  forced 
convectton.  Data  indicate,  however,  that  these  correla¬ 
tions  do  not  properly  account  for  the  radial  variation  of 
properties  for  water  at  high  temperature  difference.  An 
analysis  for  the  prediction  of  the  inception  of  first  signifi¬ 
cant  boiling  was  developed.  Experimental  results  are  In 
good  agreement  with  analytical  predictions.  The  analysis 
provides  information  necessary  for  the  prediction  of  the 


complete  forced- convection  surface- boiling  curve.  Data 
for  a  small-diameter  tube  indicate  that  the  bubbles 
formed  at  incipient  botltng  can  trip  the  laminar  or  transi¬ 
tion  boundary  layer  to  a  fully-developed  turbulent  boundary 
layer.  The  region  of  vigorous  boiling  coincides  approxi¬ 
mately  with  the  extrapolation  of  the  pool- boiling  curve 
In  one  set  of  experiments.  In  other  experiments,  pool¬ 
boiling  data  were  strongly  influenced  by  flt-ld  and  surface 
conditions,  as  well  as  by  bubble- Induced  convection  In 
the  pool.  It  Is  concluded  that  fully- developed  forced- 
convection  boiling  can  be  related  to  pool  boiling  by 
either  direct  extrapolation  or  superposition  ol  forced 
convection.  Burnout  flux  Increases  with  decreasing  tube 
diameter.  Flow  oscillations  caused  by  system  compres¬ 
sibility  can  greatly  reduce  the  burnout  heat  flux  In  the 
subcooled  region.  This  instability  Is  particularly  tfiffi- 
cult  to  avoid  with  tubes  of  very  small  diameter.  (Con¬ 
tractor's  abstract,  modified) 
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Massachusetts  Inst,  of  Tech.  Nat'onal  Magnet  Lab. , 
Cambridge. 

HIGH-FIELD  ANTI  FERROMAGNETIC  RESONANCE  IN 
Cr^O^,  S.  Foner.  [1962]  [15]p.  incl.  illus.  diagrs. 

table,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  19(604)7344],  Office  of 
Naval  Research,  a  -d  Signal  Corps)  Unclassified 

Published  in  Phys.  Rev.,  v.  130:  183-197,  Apr.  1,  1963. 

Antiferromagnetic  resonance  (AFMR)  experiments  In 
single- crystal  Cr203  are  summarized  with  specific 

emphasis  on  the  hlgh-fleld  resonance  mode.  Most  of  the 
experiments  involve  pulsed  magnetic  fields  and  milli¬ 
meter  wavelength  radiation.  A  brief  description  of  the 
experimental  techniques  Is  Included.  The  experimental 
results  include  AFMR  as  a  function  of  temperature 
(from  4.  2°K  to  the  Neel  temperature),  frequency  (36  to 
135  kmc/sec),  magnetic  field,  and  angle  between  the 
magnetic  field  and  the  c  axis.  Results  of  the  spin-flop 
resonance  mode  are  also  presented  as  a  function  of 
temperature,  field,  frequency,  and  angle.  Magnetic 
measurements  at  the  spin- flop  and  low- field  static  sus¬ 
ceptibility  measurement  both  parallel  and  perpendicular 
to  the  c  axis  are  also  given  as  a  function  of  temperature. 
Normalized  plots  of  the  AFMR  based  on  the  molecular 
fleld  approximation  are  presented  as  a  function  of  angle 
and  field  and  compared  with  experiment.  The  AFMR 
experiments  agreed  with  the  molecular  fleld  results 
when  the  static  susceptibility  data  were  Included  In  the 
calculations.  The  characteristic  quantity  (2  HEHA)i, 

where  Hg  is  the  exchange  field  and  HA  is  the  anisotropy 
field.  Is  60  ±  3  kgauss  from  4.2  to  235 "K.  The  unusual 
temperature  independence  of  (2  HgHA)f  Is  partly 
accounted  for  by  the  crystalline  field  contribution  to  HA 

which  is  only  700  gauss  at  4.  2’K.  Assuming  only  dipolar 
and  crystalline  field  contributions  to  HA  the  crystalline 

field  portion  at  low  temperatures  is  1000  gauss.  This 
corresponds  to  an  axial  D  contribution  which  is  1  9  that 
3+ 

of  Cr  In  AljOj  and  of  the  opposite  sign.  More  recent 
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optical  and  related  data  which  confirm  this  result  are 
discussed  and  some  possible  mechanisms  of  the  unusual 
temperature  dependence  are  indicated.  A  nonzero  value 
of  the  parallel  static  susceptibility  at  low  fields  is  also 
observed  and  briefly  discussed.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

NONLINEAR  INTERBAND  AND  PLASMA  EFFECTS 
IN  SOLIDS,  by  B.  Lax.  J.  G.  Mavroides,  and  D.  F. 
Edwards.  [1962]  [3jp.  Incl.  dlagr.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  [AF  19- 
( 604)7344),  Office  of  Naval  Research,  and  Signal  Corps) 

Unclassified 

Publisheo  In  Phys.  Rev.  Ltrs. .  v.  8:  166-163,  Feb.  15, 
19G2. 

The  magnitude  of  second  harmonic  emission  under  stimu¬ 
lation  by  a  ruby  laser  was  measured  for  a  number  of 
piezoelectric  and  ferroelectric  materials,  and  the  re¬ 
sults  are  discussed  in  terms  of  a  semiclassical  theory. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. . 
Cambridge. 

OSCILLATORY  INTERBAND  VOIGT  AND  FARADAY 
EFF  iC  5  IN  GERMANIUM  (Abstract*,  bv  Y.  Nishlr.a, 

J.  K  ’  .ziejezak.  and  B.  Lax.  [1962]  [ljp.  (AF  19(604)- 
7  Unclassified 

i  seated  at  meeting  of  the  Amcr.  Phys.  Soc. , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc..  Series  n,  v.  7; 

535.  Nov.  23-24,  1962. 

The  interband  Voigt  effect  in  germanium  was  measured 
for  photon  energies  from  0.790-0.845  ev  at  room  tempera¬ 
ture  in  a  4-u -thick  sarnie  in  magnetic  fields  up  to  59 
kgauss.  The  rotation  of  a  llne’.iy  polarized  wave  was 
measured  by  the  technique  previously  described.  From 
this,  a  plot  of  the  Voigt  phase  shift  vs  photon  energy 
was  derived.  The  results  showed  the  oscillatory  behavior 
due  to  the  direct  transitions  between  the  various  lowest 
Landau  levels  observed  in  magnetoabsorption.  Aniso¬ 
tropy  of  phase  shift  as  well  as  energy  was  observed  with 
magnetic  fields  along  Ullferent  crystal  directions.  With 
a  phenomenological  relaxation  time,  the  line  shapes  of 
the  interband  Faraday  rotation  and  Voigt  effect  were 
calculated  from  the  semiclassical  dispersion  theory 
developed  recently.  The  experimental  results  for  the 
line  shapes  were  in  good  qualitative  agreement  with  those 
of  the  theory. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

OSCILLATORY  QUANTUM  EFFECTS  IN  THE  ULTRA¬ 
SONIC  VELOCITY  IN  BISMUTH,  by  J.  G.  Mavroides, 

B.  Lax  and  others.  [1962]  [3]p.  incl.  diagrs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  1 9(604)7344],  Atomic  Energy  Commission, 
Office  of  Naval  Research,  and  [Signal  Corps]) 

Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  9;  451-453, 

ETcTinra^. 

Preliminary  results  are  reported  nf  observations  of 
oscillatory  changes  in  sound  velocity  in  bismuth  at  4 °K 
as  magnetic  field  is  varied.  These  are  presumed  to 
arise  from  a  quantum  mechanism  similar  to  the  de  Haas- 
van  Alphen  effect.  Pulsed  ultrasonic  longitudinal  waves 
of  20  and  33  mc/s  were  used,  and  a  maximum  Av/v  of 

_  i 

about  10  has  been  observed. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. . 
Cambridge. 

PERSISTENT  CURRENTS  IN  HOLLOW  CYLINDERS  OF 
NIOBIUM- TIN  (Abstract),  by  F.  Rothwarf,  R.  C.  Thiel, 
and  K.  H.  Gooen.  [1962]  [ljp.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  19- 
(604)7344],  Office  of  Naval  Research,  and  Signal  Corps) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
l857~Mar.  26,  1962. 

Persistent  currents  have  been  established  In  hollow 
cylinders  of  sintered  niobium- tin  by  dc  and  pulsed  mag¬ 
netic  fields  at  4.  2'K.  Slowly  varying  fields  produced  a 
maximum  persistent  field  of  nearly  25  koe (corresponding 
to  a  current  density  of  over  10"*  amp.  cm*),  while  pulsed 
fields  gave  about  15  koe.  In  both  cases,  for  Increasing 
and  decreasing  fields,  the  Internal  axial  field  changed  in 
steps.  As  Hex(  was  slowly  Increased,  Hjnt  remained 

constant  until  the  samples  momentarily  become  normal, 
permitting  Hex{  and  HjnJ  to  equalize.  Hj  ^  again  re¬ 
mained  constant  if  Hex(  was  reduced  to  zero.  However, 
in  pulsed  fields  (-  10  msec  rise,  -30  msec  tall),  Hext 
and  Hjnt  usually  did  not  equalize  after  a  step.  In  cylin¬ 
ders  2. 75  cm  ior.g  x  1.  6  cm  o.  d.  x0.7  cmi.d. .  the  first 
step  occurred  for  10  koe  -  Hext  <  25  koe  depending  on 
on  diiext/dt.  the  higher  limit  corresponding  to  lower 
rates.  Further  Increase  of  Hext  gave  rise  to  similar 
jumps  of  H-n(.  For  unknown  reasons,  cylinders  with 
thicker  walls  and'or  larger  outer  diameters  osually  gave 
lower  persistent  fields. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

THEORY  OF  INTERBAND  FA  RA  DAY  AND  VOIGT 
EFFECTS  IN  SEMICONDUCTORS  (Abstmci)  by  B.  Lax, 
Y.  Nlshina,  and  J.  Kolodriejciak.  [1962]  [Ijp.  [AF  19- 
(604)7344]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
5537"Nov.  "23,  1962. 

A  quantum  formula t*tm  of  the  conductivity  tensor  has 
been  utilized  to  calculate  the  interband  Faraday  rotation 
and  Voigt  effect  in  a  semiconductor  with  simple  parabolic 
bands.  Expansion  as  a  function  of  a  magnetic  field  for 
the  circularly  polarlzed  components  yields  results  for 
the  Faraday  rotation  Identical  to  the  classical  calculation 
and  differ  from  those  of  Boswarwa,  Howard,  and  Lldiard. 
An  expression  for  the  Voigt  effect  is  also  derived  for 
photon  energies  both  below  and  above  that  of  the  energy 
gap.  The  principal  terms  of  interest  for  the  oscillatory 
region  of  the  Faraday  and  Voigt  effects  are  of  the  same 
form  for  the  quantum  and  classical  theories  and  those 
given  earlier.  The  theory  can  be  used  to  explain  the  line 
shapes  of  the  direct  and  indirect  transitions. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

ZEEMAN  SPECTRUM  OF  EUROPIUM-ACTIVATED 
CALCIUM  FLUORIDE  (Abstract),  byW.  A.  Runclman 
and  C.  V.  Stager.  [1962]  (1  jp.  [AF  19(604)7344] 

Unclassified 

a 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series H.  v.  7: 
796,  Mar.  26,  1962. 

The  Zeeman  splitting  of  the  fluorescence  line  at  24206 
1  ° 
cm  has  been  observed  in  crystals  of  CaF2(Eu  -)  at 

4. 2'K  In  a  field  of  31  kgauss.  The  splitting  of  the  same 
line  is  observed  in  absorption  and.  owing  to  depopulation 
of  the  higher  levels  of  the  ground  state,  only  6  lines  are 
observed.  At  20  kgauss  3  lines  are  observed  and  the 
whole  pattern  is  believed  to  contain  10  major  lines  with 
a  spacing  appropriate  to  a  Lande  g  factor  of  2.  The  6 
central  components  show  evidence  of  fine  structure.  A 
powdered  sample  shows  the  Zeeman  pattern  in  fluores- 
cnce.  indicating  that  the  europium  ions  are  cubic  sites. 
Line  intensities  In  the  polarization  spectra  depend  on  the 
orientation  of  the  crystal  relative  to  the  magnetic  field. 
An  energy- level  diagram  Is  proposed  to  account  for  the 
observed  spectra.  The  ground  state  Is  known  to  be  the 

®S^,'2  state  of  the  f  configuration,  and  it  is  suggested 

that  the  upper  state  belongs  to  the  f®d  configuration.  A 
large  strain  splitting  of  this  line  supports  this  assign¬ 
ment  of  the  upper  state. 
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Massachusetts  Inst,  of  Tech.  National  Magnet  Lab. , 
Cambridge. 

ZEEMAN  SPECTRUM  OF  SAMARIUM-ACTIVATED 
CALCIUM  FLUORIDE  (Abstract),  by  W.  A.  Runciir'*n 
and  C.  V.  Stager.  [1962]  [1  Jp.  [AF  19(604)7344] 

Unclassified 

Presented  ai  meeting  of  the  Amer.  Phvs.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series n,  v.  7: 
85,'"jan.”54;  1962. 

The  Zeeman  splitting  of  the  fluorescence  line  at  14111 
cm'1  has  been  observed  in  crystals  of  CaFg  (Sm*‘)  at 

4. 2*K  in  a  field  of  70  kgauss.  The  g  value  is  about  1.3. 
considerably  lower  than  the  Russell-Saunders  value  of 

*7 

1. 5  for  a  Fj  level.  ^The  reduction  is  believed  to  be  due 

to  crystal  field  interactions.  Polarization  spectra  ob¬ 
tained  at  54  kgauss  indicate  that  this  transition,  which 
is  the  one  occurring  in  the  optical  maser,  is  electric 
dipole  in  nature.  Hence  the  transition  Is  believed  to  be 
f®d  -  f®  rather  than  f®  -  f®.  Tne  absorption  line  at 

14483  cm'1  shows  nc  splitting,  and  one  possible  explana¬ 
tion  of  this  is  that  the  upper  frequency  difference  of 
116  cm'1  is  vibrational  in  origin. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
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EFFECTS  OF  EARLY  PERCEPTUAL  RESTRICTION 
ON  SIMPLE  VISUAL  DISCRIMINATION,  by  R.  Melzack. 
[1962]  [2)p.  Incl.  diagrs.  (APOSR-4191)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)898,  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
[DA  36-039- sc-78108],  and  National  Institutes  of  Health) 
AD  404996  Unclassified 

Also  published  in  Science,  v.  137:  978-979,  Sept.  21, 
19627 

Dogs  were  raised  from  infancy  to  maturity  in  lighted 
cages  that  restricted  thei:  visual  experience  but  did  not 
deprive  them  of  all  patterned  stimulation.  After  tl.ey 
were  released  from  their  cages,  they  had  greater  diffi¬ 
culty  than  normally  reared  liUermates  in  performing  a 
simple  black-white  discrimination  and  in  subsequent 
reversal  training.  (Contractor's  abstract) 
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Electronics,  Cambridge. 

POWER  and  ENERGY  RELATIONS  IN  BIDIRECTIONAL 
WAVEGUIDES,  by  P.  Chorney.  [1962]  [16]p.  incl. 
diagrs.  table,  refs.  (AFOSR-3391)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research.  Office  of 
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Naval  Research,  and  Signal  Corps  under  DA  36-039- sc- 
78108.  and  National  Science  Foundation)  Unclassllled 

Also  published  in  Electromagnetics  and  Fluid  Dynamics 
of  Gaseous  plasma,  Proc.  of  the  Symposium,  New  York 
(Apr.  4-6,  1961),  Brooklyn,  Polytechnic  Press,  v.  11: 
195-210,  1962. 

Some  new  general  theorems  on  the  propagation  properties 
of  a  certain  broad  class  of  lossless,  passive,  uniform 
wav  eguides  are  developed.  This  broad  class  is  referred 
tc  as  bidirectional.  Two  Important  cases  of  bidirectional 
waveguides  are:  (1)  those  containing  isotropic  materials 
and  (2)  those  containing  gyrotropic  materials  with  the 
gyrotropic  axis  along  the  waveguide  axis.  A  feature  of 
the  materials  considered  Is  that  they  are,  in  general, 
dispersive.  The  theorems  interrelate  group  velocity, 
phase  velocity,  power,  energy,  and  pseudoenergy.  The 
term  pseudoenergy  is  used  to  distinguish  the  true  energy 
from  the  energy- like  terms  which  appear  in  the  complex 
form  of  Poyndng's  theorem;  for  the  case  of  dispersive 
media,  true  energy  does  not  appear  as  such  in  the  com¬ 
plex  form  of  Pc  'nting's  theorem.  As  an  illustration, 
these  theorems  are  applied  to  the  plasma- filled  wave¬ 
guide.  Some  general  properties  of  the  dispersion  char¬ 
acter  are  revealed.  (Contractor's  abstract) 
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ADAPTIVE  DECISION  PROCESSES,  by  J.  L.  Rosenfeld. 
Sept.  27,  1962,  82p,  incl.  dlagrs.  table,  refs.  (Tech¬ 
nical  rept.  no.  403)  (AFOSR-3974)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  36-039-sc- 
78108)  Unclassified 

General  adaptive  processes  are  described.  In  these 
processes,  a  measure  of  performance  is  increased  as 
the  experimenter  gatiiers  more  information;  the  actions 
taken  by  the  experimenter  determine  both  the  profit  and 
the  type  of  information  gathered.  In  particular,  the 
adaptive  decision  process  is  a  2-person,  zero-sum,  m 
x  n  game  with  some  unknown  payoffs,  this  game  is  played 
repeatedly.  The  true  values  of  the  unknown  payoffc  are 
learned  only  during  those  plays  of  the  game  at  wh'ch  the 
unknown  payoffs  are  received.  The  players  are  given 
a  priori  probability  distributions  for  the  values  of  the 
unknown  payoffs.  A  measu-c  of  performance  ts  defined 
for  the  players  of  adaptive  de^slon  processes.  An  opti¬ 
mum  strategy  for  one  player  is  derived  for  the  case  In 
which  the  opponent  uses  one  mlxeo  strategy,  known  to 
the  player,  repeatedly.  Optimum  rru'.imax  strategies 
for  both  players  are  derived  for  the  case  in  which  the 
players  are  given  the  same  information  about  the  unknown 
payoffs.  An  optimum  strategy,  from  a  restricted  clas6 
of  strategies,  ts  derived  for  one  player  when  he  ts  ? lay¬ 
ing  against  nature,  which  is  assumed  to  be  an  opponent 
whose  strategy  is  unknown  but  ts  unfavorable  to  the 
player.  (Contractor’s  abstract) 
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TEMPERATURE  DEPENDENCE  OF  SPIN-SPIN 
SPLITTING  IN  THE  HINDERED  ROTATOR  CHC1 
CF2C1,  by  R.  W.  Fessenden  and  J.  S.  Waugb.  (1362] 
[2}p.  Incl.  dlagrs.  table,  refs.  (APOSR-4970)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
DA  36-039- sc- 78108,  and  National  Institutes  of  Health) 

Also  published 'n  Jour.  Chem.  Phys. ,  v.  37:  1466-1467, 
Oct.  1,  19621 

The  effective  H*-  F19  spin  coupling  In  CHClj— CC1F., 

changes  from  5.40  cps  at  -40*C  to  5. 60  cps  at  +100°C. 
This  variation  has  been  analyzed  to  obtain  the  difference 
in  potential  energy  between  the  2  energetically  distinct 
staggered  rotational  isomers.  The  result  is  that  the 
isomer  possessing  a  plane  of  symmetry  Is  either 
2.0  keal/mol  more  stable  or  1.8  keal/mol  less  stable 
than  the  other  pair.  The  consequences  of  this  result  for 
the  theory  of  spin- spin  splitting  are  briefly  discussed. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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THE  EFFECT  OF  CLOSE  COLLISIONS  ON  THE  TWO- 
BODY  DISTRIBUTION  FUNCTION  IN  A  PLASMA,  by 
D.  E.  Baldwin.  Dec.  31,  1962,  57p.  Incl.  refs.  (Tech¬ 
nical  rept.  no.  402)  (APOSR-5ol4)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  36-039 
sc-78108,  and  National  Science  Foundation) 

AD  296211  Unclassified 

The  development  ol  a  2-oody  distribution  function  in  a 
plasma  for  use  In  a  kinetic  equation  for  the  1-body  distri¬ 
bution  function  is  Investigated.  The  kinetic  equation  is 
obtained  for  a  uniform  plasma  for  these  circumstances 
in  which  the  time  dependence  of  higher-order  distribution 
functions  can  be  assumed  to  occur  within  a  functional 
dependence  on  the  1-partlcle  distribution  function.  The 
condi  “ons  of  validity  for  this  functional-dependence 
assumption  are  discussed.  The  resetting  Interaction 
term  is  new  in  the  sense  that  it  contains  no  divergent 
integrals  requiring  cutoffs,  and  It  may  be  consider  “d 
2 

accurate  to  first  order  In  (e  /kT*D).  The  Interaction 

term  is  composed  of  2  parts.  The  first  is  a  Boltzmann 
collision  Integral  with  a  Debye- shielded  Interaction. 

The  second  term  Is  due  to  the  deviation  of  the  shielding 
cloud  from  a  Debye  shield  and  Is  the  Fokker-Planck 
form,  the  coefficients  of  which  are  finite  and  well-be¬ 
haved.  Because  of  Us  form,  with  a  convergent  integral 
and  convergent  Fokker-Planck  coefficients,  the  solution 
may  be  considered  as  a  joining  cf  the  previous  solutions 
to  this  problem.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  COMMUNICATION  ANALYSIS  OF  HIGH-FREQUENCY 
IONOSPHERIC  SCATTERING,  by  G.  Etnarsson.  Nov.  15, 
1962,  76p.  incl.  lllus.  diagrs.  refs.  (Technical  rept. 
no.  400)  (AFOSR-5031)  (Sponsored  jolnUy  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  36-039-sc-78108) 

AD  416605  Unclassified 

A  communication  scheme  for  random  multipath  channels 
Is  Investigated.  During  predetermined  Intervals  the 
transmitter  sends  a  sounding  signal  that  the  receiver 
uses  to  predict  the  behavior  of  the  channel  during  the 
Intermediate  time  when  communication  Is  performed.  It 
is  assumed  that  the  channel  varies  slowly,  and  that  the 
additive  noise  in  the  receiver  is  low.  The  possibility  of 
representing  a  multipath  channel  as  a  time- variant  filter 
Is  investigated.  A  sampling  theorem  for  linear  bandpass 
filters  Is  derived,  and  the  results  that  can  be  expected 
when  it  Is  used  to  represen*  a  single  fluctuating  path  with 
Doppler  shift  are  discussed.  The  prediction  operation  Is 
essentially  linear  extrapolation:  a  formula  for  the  mean- 
square  error  Is  derived  and  compared  with  optimum 
linear  prediction  In  a  few  cases.  Calculations  on  actual 
data  from  Ionospheric  scattering  communication  show  that 
the  method  Is  feasible  and  give  good  correspondence  with 
the  theoretical  results.  Under  the  assumption  that  the 
receiver  makes  decisions  on  each  received  waveform 
separately,  and  that  there  Is  no  overlaD  between  succes¬ 
sive  waveforms,  the  optimum  receiver  is  derived.  It 
consists  mainly  of  a  set  of  matched  filters,  one  for  each 
of  the  possible  waveforms.  The  predicted  value  of  the 
channel  parameters  is  used  In  weighting  the  output  from 
the  matched  filters  to  obtain  likelihood  ratios.  This 
formulation  provides  means  for  dealing  with  random 
multipath  channels  in  a  way  suitable  for  mathematical 
analysis.  (Contractor's  abstract,  modified) 
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PERTURBATION  OF  A  PLASMA  BY  A  PROBE,  by  J. 

F.  Waymouth.  Dec.  26,  1962  [44{p.  incl.  diagrs. 
tables,  refs.  (Technical  rept  no.  406)  (APOSR-5033) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039-SC-78108)  AD  296210  Unclassified 

The  perturbation  of  the  plasma  by  a  probe  is  analyzed  as 
a  problem  In  amblpolar  diffusion,  subject  to  the  assump¬ 
tions  that  the  mean- free  path  of  plasma  pai  tides  is: 

(Ij  comparable  to  or  smaller  than  probe  dimensions, 
and  (2)  much  greater  than  the  thickness  of  any  sheaths 
that  may  be  present  Sheaths  must  therefore  be  assumed 
to  be  thin  in  comparison  with  probe  dimensions.  Anal¬ 
yses  are  carried  through  for  spherical  probes  and  for 
plane  probes  oriented  normal  to  a  magnetic  field.  The 
results  car,  be  expressed  in  terras  of  a  parameter  Q 
which  Is  approximately  equal  at  zero  sheath  potential  -O 
the  sum  of  the  ratios  of  probe  size  to  electron  mean- 
free  path  and  probe  size  to  Ion  mean-free  path.  Since  Q 


alst  depends  on  sheath  potential,  the  current- voltage 
cha'  acteri'tlcs  are  distorted.  Methods  for  determining 
zero  .“heal,,  potential,  and  calculating  the  properties  of 
the  undisturbed  plasma  from  the  probe  curves  are  given. 
(Contractor’s  abstract,  modified) 
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PRECISE  CFJTICAL-  FIELD  MEASUREMENTS  OF 
SUPERCONDUCTING  Sn  FILMS  IN  THE  LONDON  LIMIT, 
by  D.  H.  Douglass,  Jr.  and  R.  H.  Blumberg.  {1962) 

[6]p.  incl.  diagrs.  tables,  refs.  (AFOSR-J1C3)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research. 
Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-sc- 78108)  AD  400080  Unclassified 

Also  published  In  Phys.  Rev.,  v.  127:  2038-2043. 

5ept.  1? 715357" 

Preclse  measurements  of  the  critical  field  of  supercon¬ 
ducting  tin  films  were  made  as  a  function  of  temperature 
and  thickness.  Particular  attention  was  paid  to  measure¬ 
ments  near  the  transition  temperature  where  the  London 
limit  holds.  It  was  found  that  near  the  transition  tempera 
ture  the  critical  field  could  be  expressed  in  the  form 

Hc  =  (At)1  2y().  ♦  f  At),  where  y  and  i  are  independent 

of  temperature.  !r.  terms  of  the  Ginzburg- Landau  theory 
modified  to  include  the  lower  temperatures,  the  constant 
v  determines  the  penetration  depth  and  the  constant  <  is 
different  for  different  modifications  of  the  field-inde¬ 
pendent  free  energy.  Penetration  depths  determined  in 
this  way  were  found  tc  be  a  function  of  thickness. 
Assuming  that  the  coherence  length  £  in  the  film  Is  de¬ 
termined  by  the  thickness  and  using  the  expression  for 
the  thickness  dependence  of  the  penetration  depth  given 
by  Tinkham,  one  can  obtain  a  bulk  coherence  length  £q 
of  approximately  21Q0A,  as  well  as  a  bulk  penetration 
depth  of  510A.  from  the  data.  Two  particular  modifica¬ 
tions  of  the  Ginzburg- Landau  theory  are  considered. 

The  first,  which  is  the  original  theory,  predicts  a  value 
of  t  -  0.31.  The  second,  which  Is  the  Gorter-Caslmir 
modification  proposed  by  Bardeen,  predicts  a  value  of 
(  -  0. 19.  Experimentally,  r  was  determined  to  have  an 
average  value  of  0. 14  ±  0. 10.  (Contractor's  abstract) 
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SELF-DIFFUSION  AND  IMPURITY- CONTROLLED 
PROTON  RELAXATION  IN  LIQUID  ETHANE,  by  J.  V. 
Gaven,  W.  H.  Stockmayer.  and  J.  S.  Waugh.  |1962j 
(4]p.  IncL  diagrs.  refs.  (AFOSR-J124)  (Sponsored 
jointly  1  •  AirForce  Office  of  Scientific  Research.  Office 
of  Naval  Research,  and  Signal  Corps  under  DA  36-039- 
sc-78108;  National  Institutes  of  Hea.th,  and  National 
Science  Foundation)  AD  400082  Unclassified 

Also  published  In  Jour,  Chcm.  Phys..  v,  37:  1188- 

n§rrs5pt7T5ri962. 
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Self-diffusion  In  liquid  ethane,  under  Its  own  vapor  pres¬ 
sure  has  been  studied  over  most  of  the  liquid  range  be¬ 
tween  the  triple  point  and  the  critical  point.  The  activa¬ 
tion  energy  for  self-diffusion  increases  markedly  from 
approximately  0. 5  kcal/moi  at  100“K  to  3. 5  kcai/mol  at 
30 r  K.  The  Stokes- Einstein  relation  is  not  well  satisfied 
with  either  a  constant  molecular  radius  or  a  radius  pro¬ 
portional  to  the  cube  root  of  the  molar  volume.  The  re¬ 
sults  are  well  corre’ated  by  a  free- volume  expression  In 
which  the  free  volume, defined  as  an  actual  volume  minus 
the  volume  of  the  hypothetical  liquid  at  0°K,  replaces 
temperature  as  the  Independent  variable.  The  value  of 
the  hypothetical  0  K  liquid  volume  resulting  in  best  fit  of 
the  experimental  data  is  less  than  that  determined  by 
extrapolation  ti  the  liquid  specific  volume  to  0  K  or  that 
based  upon  bes  fit  of  experimental  liquid  viscosity  data, 
but  it  is  between  a  value  based  on  a  hard- sphere  radius 
determined  frem  gas  viscosity  and  one  derived  from  the 
second  vlrial  coefficient.  Proton  spin- lattice  relaxation 
measurements  on  the  liquid  ethane  sample  over  a  similar 
temperature  range  Indicate  that  the  relaxation  is  con¬ 
trolled  by  mutual  diffusion  of  ethane  and  small  amounts 
of  dissolved  oxygen,  although  the  situation  Is  somewhat 
complicated  by  temperature  dependence  of  the  distribution 
of  oxygen  between  the  2  phases.  'Contractor's  abstract) 
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El  ECTHOHYDHODYNAMIC  AND  MAGNETOHYDRO- 
DYN’AMIC  NONLINEAR  SURFACE  WAVES,  by  J.  R. 
Melcher.  [1962]  lv.  incl.  diagrs.  (AFOSR-J125) 
(Sponsored  jointly  by  Aeronautical  Systems  Division: 

Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-03C-SC-78108) 
AD  100081  Unclassified 

Also  published  In  Phys.  Fluids,  v.  5:  1037-1043. 
SeptTT5S2T 

A  nonlinear  formulation  of  electrohydrodynamlc  and 
magnetohydrodynarilc  surface  interactions  is  developed 
which,  in  the  absence  of  magnetic  or  electric  fields,  be¬ 
comes  the  classical  "long"  gravity-wave  theory.  The 
results  are  valid  for  a  shallow  highly  conducting  fluid 
that  interacts  strongly  with  a  rli;ld  highly  conducting  plate 
in  such  a  way  as  to  etther  conserve  an  electric  potential 
difference  or  a  magnetic  flux.  The  growth  of  surface 
discontinuities  from  compression  and  depression  waves 
is  discussed,  with  transition  electrohydrodynamlc  waves 
originating  from  timelfke  data  gtven  to  illustrate  waves 
that  are  partly  controlled  by  gravity  and  partly  by  the 
electric  field.  Waves  Initiated  from  spacelike  data  are 
also  described,  and  the  integral  jump  conditions  derived, 
i  Contractor's  abstract) 
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TWO- QUANTUM  TRANSITIONS  IN  THE  MICROWAVE 
MAGNETIC  RESONANCE  SPECTRUM  OF  ATOMIC 
CHLORINE,  by  G.  J.  Walga.  (1962J  (8]p.  incl.  diagrs. 


table,  refs.  (AFOSR-J978)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc- 78108) 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  127:805-812,  Aug.  1, 

T5g_  - 

Two-quantum  microwave  magnetic  resonance  transitions 
corresponding  to  AM,  -  ±2  have  been  observed  for  both 

J  35  37 

stable  Isotopes  of  atomic  chlorine.  Cl  and  Cl  .  The 

experimentally  observed  and  theoretically  predicted 
pcsltions  of  the  2  quantum  transitions  agree  within  13 
parts  per  million,  which  was  the  precision  of  the  experi¬ 
ment.  The  power  dependence  of  the  2  quantum  transitions 
has  been  measured  and  checked  with  a  "variation  of  con¬ 
stants"  treatment  of  the  microwave-induced  probability 
amplitudes,  and  agreement  has  been  found.  Variations 
in  intensity  between  corresponding  =  ±  1  and 

AMj  --,2  resonances  were  observed  and  analyzed  on  the 

basis  of  time- dependent  perturbation  theory  and  the 
Schwinger- Karplus  expression  for  the  line  shape  of  a 
collision-broadened  resonance  with  saturation.  Satls- 
factoi ;  agreement  with  theory  is  found  for  these  intensity 
variations.  The  llnewldths  for  the  AM^  =  ±  2  lines  are 

approximately  half  of  that  for  the  aMj  =  ±  1  lines;  this 

is  In  agreement  with  the  results  of  time- dependent 
perturbation  theoiy.  (Contractor's  abstract) 
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EFFECT  OF  ELECTROSTATIC  INTERACTIONS  ON 
THE  NUCLEAR  MAGNETIC  RESONANCE  DIPOLAR 
HYPERFINE  STRUCTURE  WITH  STRONG  CORRELA¬ 
TION-TIME  NARROWING,  by  M.  W.  P.  Strandberg. 
[1962]  [6}p.  (AFOSR-J979)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039-  sc- 78108) 

Unclassified 

Also  published  In  Phvs.  Rev.,  v.  127:116?  1167, 

Aug.  15.  1962. 

The  effect  of  electric  fields  on  the  nucler.r  magnetic 
resonance  dipolar  hyoerflne  spectrum  of  a  liquid  with 
correlation-time  narrowing  ts  examined.  A  first-order 
molecular  quadrupale  effect  and  a  second-order  molecu¬ 
lar  electric  dipole  effect  (Stark  effect)  of  observable 
magnitude  are  predicted.  The  resutts  are  discussed  wtth 
reference  to  the  proton  magnetic  resonance  ir.  water. 
(Contractor’s  abstract) 
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VELOCITY  OF  SOUND  IN  LIQUID  HELIUM  AT  LOW 
TEMPERATURES,  by  W.  M.  Whitney  and  C.  E.  Chase. 
[1962]  [3]p.  incl.  dlagr.  (APOSR-JS81)  (Sponsored 
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jointly  by  Advanced  Research  Projects  Agency:  Air 
Force  Office  of  Scientific  Reseercn,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039-SC-78108) 

Unclassified 

Presented  at  meeting  of  the  Atner.  Phys.  Soc. , 
Washington 'J. ,  Seattle,  Aug.  27-29,  1962. 

Abstract  published  In  Bull.  Airer.  Phys.  Soc. ,  Series 
IT;  vTT:T72rAugr27,  1962.  (Title  varies) 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9:  243-245, 

3^tT5rre<rf.~ 

The  velocity  of  sound  In  liquid  helium  under  its  saturated 
vapor  pressure  has  been  measured  at  1  mc/sec  between 
0. 15  and  1.4*K  with  a  resolution  of  approximately  1  part 
in  104  using  a  phase-comparison  technique  previously 
described.  Near  0°K,  the  velocity  is  Independent  of 
temperature.  With  increasing  temperature  the  velocity- 
increases  slightly,  passing  through  a  maximum  in  the 
vicinity  of  0.  65  "K,  and  then  falling  almost  linearly  be¬ 
tween  this  temperature  and  0. 9°K,  with  a  slope  of 
-1.6  m/sec-  'K.  At  higher  temperatures,  the  rate  of 
decrease  is  more  rapid.  Between  0. 15"  and  1. 4°K,  the 
total  decrease  in  the  velocity  16  1.9  ±0.1  m-  sec.  The 
attenuation  was  also  observed  at  this  frequency.  Its  be¬ 
havior  is  consistent  with  that  reported  in  the  preceding 
paper,  Us  maximum  occurring  at  0.75  =K. 
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SUPERCONDUCTING  TRANSITION  TEMPERATURE  OF 
SUPERIMPOSED  FILMS  OF  TIN  AND  SILVER,  by  W.  A. 
Simmons  and  D.  H.  Douglass,  Jr.  [1962]  [3}p.  incl. 
dlagrs.  (APOSR-J982)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  36-039- sc-78108) 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs.,  v.  9:153-155, 

Aug:  1 57T3S5". 

The  depression  of  the  superconducting  transition  tem¬ 
perature  of  thin  films  of  tin  by  super  ■  lposed  films  of 
silver  and  cobalt  -as  observed  and  c.  mpared  with  theory. 
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THOMSON  SCATTERING  OF  OPTICAL  RADIATION 
FROM  AN  ELECTRON  BEAM,  by  G.  Fiocco  and  E. 
Thompson.  [1962]  [3]p.  incl.  lllus.  diagr.  table. 
(AFOSR-J983)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  DA  36-039-SC-78108;  and  National 
Science  ^oundaticn)  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs.,  v.  10:89-91. 

Feb.  i;'  1963: 


Light  from  a  ruby  laser  was  focused  to  intersect  a 
magnetically  confined  electron  beam  perpendicularly, 
and  the  scattered  radiation  was  detected  at  an  angle  of 
56'  to  the  electron  beam  (90'  to  the  laser  beam).  The 

18 

intensity  of  the  detected  radiation  was  10  of  the  laser 
output.  The  number  of  photoelectrons  produced  in  the 
detector  due  to  Thomson  scattering  -as  close  to  the 
value  predicted  from  the  scattering  cross-sections. 
Allowance  was  made  for  the  effects  of  scattering  of  laser 
light  other  than  by  the  electron  beam  and  for  the  optical 
radiation  generated  by  the  electron  beam  and  electron 
source. 
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INTERACTIONS  BETWEEN  SOUND  WAVES,  by  L.  W. 
Dean,  m.  [1962|  [6]p.  incl.  diagrs.  (APOSR-J984) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  3 f- 039- sc- 781  OR])  Unclassified 

Also  publlshed  In  Jour.  Acoust.  Soc.  Amer. .  v.  34: 
T535-I()3T,  Aug.  1962. 

Exact  solutions  for  the  Interaction  between  2  concentric 
cylindrical  wave6  and  between  2  concentric  spherical 
waves  are  presented.  The  scattered- pressure  amplitude 
In  the  far  field  is  shown  to  be  constant  in  the  cylindrical 
case  and  to  be  proportional  to  r"1  tn  r  in  the  spherical 
case,  where  r  is  the  distance  to  the  source  of  primary- 
waves.  A  near-field  solution  Is  derived  for  the  scattered 
waves  generated  when  2  sharply  defined,  plane- wave 
beams  of  square  cross  section  intersect  at  right  angles. 

A  comparison  Is  made  of  the  theory  with  recent  experi¬ 
ments  in  which  beams  of  circular  cross  section  were 
used.  It  is  concluded  that  If  the  scattered  waves  do  exist, 
their  amplitudes  are  at  leas!  49  do  below  those  that  are 
predicted  by  this  theory.  When  a  hard  object  ts  placed 
in  the  region  of  intersection,  scattered  waves  are  ob¬ 
served.  This  effect  can  be  explained  by  the  fact  that 
with  the  addition  of  the  hard  object  (a  cylinder)  the 
primary  waves  have  components  of  the  same  symmetry. 
These  components  are  the  waves  scattered  from  us 
primary  beams  by  the  object.  Evidence  ts  presented 
to  show  that  these  components,  haring  the  same  sym¬ 
metry,  interact  strongly  in  the  volume  surrounding  the 
object.  (Contractor's  abstract) 
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PERCEPTION  OF  TWO-COMPONENT  NOISE  BURSTS, 
bv  K.  N.  Stevens,  R.  R.  Sandel.  and  A.  S.  House. 
[I962j[3rp.  Incl.  dlagrs.  (AFCRL  63-179)  (A FOSR- 
J985)  (Sponsored  jointly  by  Atr  Force  Cambridge  Re¬ 
search  Lab. :  Air  Force  Office  of  Scientific  Research. 
Office  of  Naval  Research,  and  Signal  Corps  under 
DA  36-039- sc-78108,  and  National  Science  Foundation) 

Unclassified 


-  404  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Also  published  In  Jour.  Acoust  Soc.  Amer. ,  v.  34: 
1575-13757  Dec.  1962. 

In  a  series  of  experiments,  listeners  were  asked  to 
make  pigments  of  the  relative  duration,  loudness,  and 
stress  associated  with  the  components  of  stimuli  consist¬ 
ing  ot  sequences  of  2  noise  bursts.  The  over  all  duration 
of  each  stimulus  was  the  same,  and  the  2  components 
were  given  various  relative  Intensities  and  durations. 

All  response  sets  demonstrate  a  marked  asymmetry, 
particularly  those  requiring  a  judgment  of  the  stress 
pattern  of  the  sequence.  (Contractor's  abstract) 
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TANDEM  USE  OF  GRATINGS  AND  ECHELLES  70 
INCREASE  RESOLUTION,  LUMINOSITY,  AND  COM¬ 
PACTNESS  OF  SPECTROMETERS  AND  SPECTRO¬ 
GRAPHS,  bvC.  W.  Stroke  and  H.  H.  Stroke.  [1962] 

[6jp.  insi.  Ulus,  diagrs.  refs.  (AFOSR-J986)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
DA  3 6-039- sc-78108)  AD  403615  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer. ,  v.  53:  333- 
5357  "Mar.  1963. 

The  principle  of  tandem  (series)  arrangements  of  spec¬ 
troscopic  elements — used  with  prisms  In  1861  by 
Klrchhoff  and  Bunser.,  later  applied  to  Fabry- Perot 
etalons,  and  more  recently  to  concave  gratings  In  the 
soft  x-ray  domain — has  been  successfully  extended  ,o 
high- resolution  gratings  and  echelles.  For  example, 
when  2  gratings  are  used  In  series  near  autocolllmation, 
the  resolving  power  Is  doubled  as  compared  with  a  single 
element  at  the  same  angle.  Moreover,  for  a  given  linear 
dispersion,  the  luminosity  may  be  Increased  up  to  a  fac¬ 
tor  of  4  (for  perfect  reflectivity  and  blaze),  since  the 
doubled  angular  dispersion  within  a  constant  aperture 
permits  the  reduction  of  focal  length  hy  a  factor  of  2. 

The  advantages  po'nted  out  here  also  characterize  multi¬ 
ple-pass  arrangeme  is,  first  described  for  prisms  by 
Wadsworth  !n  1895  and  a-jatn  emphasized  by  Couderc, 
Jacqulnot,  and  Walt  .—d  for  gratings  by  Hulthen,  Rank, 
and  others.  These  *d-.an  ages  Indicate  the  possibility 
of  extending  multiple- pass  arrangements  to  the  use  of 
echelles  when  the  additional  mirror  reflection  Is  accept¬ 
able.  Design  characteristics  for  tandem  use  of  gratings 
in  monochromators  and  for  tandem  use  of  high- order 
gratings  (echelettca,  echelles)  In  broad- range  spectro¬ 
graph  arrangements,  as  well  as  experimental  results, 
are  presented.  The  slngle-echelette  (echolle)  spectro¬ 
graph  arrangement  which  Is  basic  to  the  tandem  extension 
is  that  first  suggested  by  Shane  and  mounted,  crossed 
with  a  prism,  by  Wood  In  1947,  and  similarly  mounted, 
crossed  with  a  grating,  by  Harrison,  Archer,and  Camus 
In  1952.  In  the  tandem  arrangement  only  simple  geo¬ 
metrical  alignment,  with  no  phase  adjustment  between 
the  2  grattnge,is  required,  urllke  the  mounting  for  grat¬ 
ing  mosaics  with  several  coplanar  gratings.  (Contrac¬ 
tor's  abstract) 
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FAR-INFRARED  INTERFEROMETER  FOR  THE 
MEASUREMENT  OF  HIGH  ELECTRON  DENSITIES,  by 
S.  C.  Brown,  G.  Bekefl,  and  R.  E.  Whitney.  [1962] 
!6]p.  Inch  Ulus,  diagrs.  table.  (AFOSR-J987)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039- sc-78108,  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Northwestern  U. ,  Evanston.  IL. .  June  19-21,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
tl.~v.V4i3;  JuneTS,  1962. 

Also  published  in  Jour.  Opt.  Soc.  Amer. ,  v.  53:  448- 

7537'Apr7T963.' 

The  average  electron  concentration  of  a  gas-discharge 
plasma  can  bo  Inferred  from  the  phase  change  sutered 
by  an  electromagnetic  wave  In  Its  passage  through  the 
medium.  With  available  microwave  generators,  the 
maximum  electron  density  that  can  be  measured  la  ap- 
14  -3 

proxlmately  3  x  10  cm  .  On  the  other  hand.  Inter¬ 
ferometers  that  operate  at  optical  wavelengths  become 
Insensitive  at  electron  densities  less  than  approximately 
1016  cm"  ? .  An  Infrared  Interferometer  is  described 
here  which  operates  at  0.03  cm  wavelength  and  Is  able 

13  a 

to  detect  densities  above  5  x  10  cm  In  a  plasma 
column  i- cm  thick.  In  the  design,  incoherent  radiation 
from  a  mercury  arc  lamp  is  split  by  a  diffraction  grating 
and  the  plasma  placed  In  one  of  the  diffracted  beams. 

The  beams  are  then  recombined  and  fringe  shifts  meas¬ 
ured  by  a  Golay  detector.  (Contractor's  abstract) 
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A  MULTIPLE  CHANNEL  EEG  TELEMETERING  SYS¬ 
TEM.  by  F.  T.  Hambrecht,  P.  D.  Donahue,  and  R. 
Melzack.  [1962]  [4]p.  incl.  Ulus,  diagrs.  (AFOSR- 
J989)  (Sponsored  jolnUy  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039-SC-78108;  and  National  Institutes  of 
Health)  Unclassified 

Also  published  In  Electroencephalog.  and  Clin. 
Neurophystoi. ,  v.  15:  323-326,  Apr.  1963. 

A  4- channel  EEG  telemetering  system  Is  described. 
Detailed  diagrams  of  the  components  of  the  system  and 
of  oscillators  used  for  calibration  and  adjustment  of  the 
demodulators  are  provided. 
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THERMAL  NOISE  IN  LINEAR.  LOSSY,  ELECTRO¬ 
MAGNETIC  MEDIA,  by  M.  Var.wornihoudt  and  H.  A. 
Haas.  (1962)  [6]p.  tncl.  dlagr.  (AFOSR-J991)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-SC-78108)  Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  33:  2572-2577, 
Aug  1962. 

The  thermal  radiation  of  lossy  media  is  described  by  a 
random  current- source  term  that  is  introduced  into 
Maxwell's  equations.  The  media  treated  are  linear,  In 
general  anisotropic,  nonuniform,  and  such  that  the  con¬ 
stituent  relations  are  not  local  relations,  but  are  de¬ 
scribed  in  terms  of  a  Green’s  operator.  For  such  media, 
in  thermodynamic  equUlbrium,lt  is  shown  that  simple 
relations  exist  between  the  correlation  and  spectral  den¬ 
sity  matrices  of  the  random  current- source  field  and  the 
Green's  conductivity  operator.  These  relations  are 
analogous  to  Nyquist's  theorem  of  lumped  circuits. 
(Contractor’s  abstract) 
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CONTAINMENT  OF  PLASMAS  BY  HIGH-FREQUENCY 
ELECTRIC  FIELDS,  by  M.  Erlcson,  C.  S.  Ward,  and 
others.  (1962)  [6jp.  incl.  Ulus,  dlagrs.  refs.  (AFOSR- 
J992)  (Sponsored  Jointly  by  Air  Force  Office  ol  Scientific 
Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039- sc-78108;  Atomic  Energy  Commission, 
North  Atlantic  Treaty  Organization,  and  the  Phllllppe 
Foundation)  Unclassified 

Also  published  In  Jour.  Appl.  Phys. ,  v.  33:  2429-2434, 
Aug.  1962. 

A  cyllndiica’  plasma  column  was  produced  in  hydrogen 
by  a  mlcrowive  electric  field  crossed  with  a  static  mag¬ 
netic  field.  Under  certain  conditions  of  gas  pressure, 
magnetic  field,  and  strength  of  the  microwave  field,  ihe 
plasma  did  not  entirely  fill  the  volume  available  to  it  but 
appeared  as  a  narrow,  perfectly  stable,  cylindrical 
column  with  a  diameter  as  small  as  1  4  of  the  diameter 
of  the  discharge  tube.  The  experimentally  observed 
properties  of  this  "constricted''  discharge  are  described. 
It  Is  shown  that  they  can  be  explained  by  treating  the 
plasma  as  a  compressible  dielectric  medium.  (Contrac¬ 
tor's  abstract) 
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CLOSE  COLLISIONS  IN  A  PLASMA,  by  D.  E.  Baldwin. 
(1962)  [8jp.  (AF08R-J995)  (Sponsored,  jointly  by  Air 


Force  Office  of  Scientific  Research,  Office  of  N Re¬ 
search,  and  Signal  Corps  under  [DA  36-039- sc-78108)) 

AD  410054  Unclassified 

Also  published  In  Phys.  Fluids,  v.  5:  1523-1539,  Dec. 

T55S. 

A  2-body  distribution  function  In  a  plasma  Is  devaloo  *d 
for  use  In  a  kinetic  equation  for  the  1-body  distribution 
function.  The  kinetic  equation  is  obtained  for  a  uniform 
plasma  for  circumstances  in  which  the  time  dependence 
of  higher-order  distribution  functions  can  be  assumed  to 
occur  within  a  functional  dependence  on  the  i-particie 
distribution  function.  The  resulting  Interaction  term  is 
new,  in  the  sense  that  it  contains  no  divergent  Integrals, 
and  is  considered  accurate  to  first  order  in 
2 

(e  KTXp).  The  interaction  term  is  composed  of  2  parts. 

The  first  is  a  Boltzmann  collision  integral  with  a  Debye- 
shielded  interaction.  The  second  term  is  due  to  the 
deviation  of  the  shielding  cloud  from  a  Debye  shield  and 
is  of  the  Fokker-Planck  form,  the  coefficients  of  which 
are  finite  and  well  behaved.  Because  of  Its  form,  with 
a  convergent  collision  integral  and  convergent  Fokker- 
Planck  coefficients,  the  solution  may  be  considered  a 
joining  of  the  previous  solutions  to  the  problem.  (Con¬ 
tractor's  abstract) 
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THE  RELAXATION  SPECTRUM  OF  NICKEL- THIGLY- 
CTNE  COMPLEXES,  by  J.  I.  Stctnfeld  and  G.  G. 
Hammes.  (1962)  (3)p.  Incl.  tables.  (APOSR-J996) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039- si -76108,  and  National  Institutes  ol 
Health)  Unclassified 

Also  published  in  Jour.  Phvs.  Chem, ,  v.  67  :  528-530. 

T®rr§B£ - 

The  rate  constants  for  formation  of  mono-  dl-  anti  trl- 
trlglyclne  complexes  of  Nlttl)  were  determined  from  re¬ 
laxation  time  measurements,  as  an  extension  of  previous 
work  on  diglycine.  The  complexes  of  Nl(ll)  with  trigly¬ 
cine  were  studied  in  order  to  observe  the  effects  of  in¬ 
creasing  the  size  and  complexity  of  the  ligand. 
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SKIN  SENSITIVITY  TO  THERMAL  STIMULI,  by  R. 
Melzack,  G.  Rose,  and  D.  McGinty.  (1962)  (14]p.  incl. 
illus.  refs.  (AFOSR-J997)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research.  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc-78108. 
and  National  Institutes  of  Hc2llh)  Unclassified 

Also  published  in  Exper.  Neurol.,  v.  6:300-314,  Oct. 

T5£o - 
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*- 1  o  cnorp  dvcpadou 


Disir  .buti-un  patterns  of  cutaneous  thermal  sensitivity 
in  i..-:r.jn  subjects  were  studied  by  mapping  large  areas 
uf  stun  with  siimuiaiois  the  tip  temperatures  and  diame¬ 
ters  ot  which  were  .ontrulled.  The  maps  show  that  skin 
sensitivity  to  cold  and  warm  stimuli  is  distributed  In  the 
form  of  large  sensory  fields  rather  tha.i  -*o!ated  "spots" 
These  sensory  fields  have  a  variety  of  sizes  and  shapes, 
ijuneraliy.  they  consist  of  highly  sensitive  areas,  ranging 

o 

in  size  from  6  ettr  to  spot- like  peaks,  surrounded  by 
larger,  less  sensitive  regions.  Moreover,  there  are 
persistent  lluctuatlons  of  thermal  sensitivity  in  succes¬ 
sive  maps  of  the  same  area  of  skin.  Fluctuation  usually 
look  2  forms:  marked  changes  primarily  at  the  boundaries 
of  the  sensory  fields;  and  "fragmentation"  and  "coales¬ 
cence"  of  the  fields  themselves.  It  was  also  observed 
that  small,  warm  stimuli  produce  frequent  reports  of 
pricking,  stinging  sensations  at  temperatures  that  evoke 
pleasant  warmth  when  applied  normally  to  large  areas 
of  skin.  This  observation  suggests  that  the  spatial  prop¬ 
erties  of  warm  stimuli  play  an  important  role  In  determtn- 
>ng  the  quality  of  cutaneous  experience.  (Contractor  s 
abstract) 
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frog  corneal  reflex  rests  simply  on  the  relatively  high 
density  of  small  diameter  fibers  terminating  peripherally 
In  the  cornea  and  centrally  in  the  lateral  locus.  Finally, 
it  is  shown  how  ischemia  could  account  for  the  abnormal 
eye  reflexes  which  have  beer,  induced  in  amphibia  by 
transplantation. 


1799 

Massaehuse>  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A.  NEW  L»  l  LIMIT  TO  THE  GALACTIC  DEUTEKIUM- 
TO-HYDHOGEN  RATIO,  by  S.  Welnreb.  (1862]  [2jp. 

Incl.  dlagr.  refs.  (AFOSR-J999)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  ar.d  Signal  Corps  under  DA  36-039- sc -78 198, 
and  National  Science  Foundation)  Unclassified 

Also  published  in  Nam™  v.  195:  367-368,  July  1962. 

Four  switched  multichannel  receivers  simultaneously 
measured  the  absorption  spectrum  of  Casslopeia-A  in 
the  region  of  me  327  mc-  s  deuterium  line.  Integration 
over  an  effective  observing  time  of  6. 6  x  10”  sec  shows 
that  the  deu'erium- to- hydrogen  ratio  in  the  region  studied 
is  less  thar  1  M3, 000. 


SOME  PROPERTIES  OF  THE  AFFEREN  T  PATHWAY 
IN  TK EPOC  CORNEAL  REFLEX,  by  K.  Kornacker. 
,1332]  (l€Ip.  incl.  diagrs.  refs.  (AFOSR-J998)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Navr>  rVsra*  eh,  and  Signal  Corps  >>nder  DA  36- 
039-SC-78108:  fltil  telephone  Labs.,  .nc. ,  National 
Institutes  ot  Health,  and  Teagle  Foundation,  Inc. ) 

Unclassified 

Also  published  in  Expcr.  Neuro*. ,  v.  7:  224-239.  Jan. 

1  §537“ 

An  elertrophysiGlogieal  method  was  used  to  examine  the 
neurological  basis  of  stimulus  specificity  in  the  frog 
corneal  reflex.  Anesthetized  frog*  possessing  an  intact 
corneal  reflex  were  stimulated  ir-  a  variety  oi  ways  and 
source  density  maps  were  constructed  from  the  synaptic 
potentials  recorded  in  the  medulla  oblongata  at  the  level 
of  the  abducens  nucleus.  Those  maps,  considered  In 
relation  to  the  effectiveness  of  Hie  various  stimuli  for 
producing  an  eye  retraction,  suggest  a  set  of  'haracier- 
istic  phyriological  properties  for  the  afferent  nerve  fibers 
uht  Ji  He  in  the  frog  corneal  reflex  pathway  There  ap¬ 
pears  to  be  a  '.00-u  separation  in  the  medulla  between 
the  sites  of  termination  of  2  groups  ot  afferent  myelinated 
nerve  fibers.  One  group,  consisting  of  the  fastest  con¬ 
ducting  fibers,  terminates  medially,  while  the  other 
group,  consisting  of  fibers  having  a  slowtr  conduction 
velocity  and  a  higher  electrical  threshold,  terminates 
laterally.  Two  results  further  suggest  that  the  frog 
corneal  reflex  may  Involve  only  those  fibers  which 
terminate  tn  the  lateral  locus.  '.Mrs*,  the  reflex  motor 
ceil  response  which  follows  an  effective  stimulation  of 
the  snout  does  not  occur  until  1  or  2  msec  after  the  ap¬ 
pearance  of  lateral  activity.  In  spite  of  the  much  greater 
medial  activity  which  occurs  2  mat-.'  before  the  lateral 
activity.  Secondly,  the  activity  following  corneal  stimu¬ 
lation  is  completely  confined  to  the  lateral  locus.  These 
results  also  suggest  that  the  stimulus  specificity  oi  the 
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A  METHOD  FOR  THE  DETERMINATION  OF  HtCii- 
ALTITUDE  WATER  VAPOR  ABUNDANCE  FROM 
GROUND-BASED  MICROWAVE  ONi,A HVATIONS,  by 
A.  H.  Barrett  and  V.  K.  Chung.  [19  •]  {8]p.  ln*  l. 
diagrs.  refs.  (APOSR-J1005)  (Sponsored  joinU  r  by 
Air  Force  Cfficc  of  Scientific  Research,  Office  id 
Naval  Research,  and  Signal  Corps  under  DA  36-039-sc- 
78108)  Unclassified 

Also  published  in  Jour.  Geophvs.  Research,  v.  67: 

OcTriSoi. 

The  microwave  resonance  line  ai  22, 235  me  s  (X  =  I  35 
cm)  arising  from  uncondensed  H20  in  the  terrestrial 

atmosphere  «  examined  in  detail  as  a  means  of  providing 
easily  obtained  data  on  the  physical  structure  of  the  at¬ 
mosphere.  I,  s  shown  that  the  line  profile  Is  drastically 
influenced  bv  the  vertical  distribution  of  H^O  and  that  the 

anomalous  abundance  of  uncondensed  H,0  above  15  to  20 
km  should  be  easily  detected  and  monitored  by  ground- 
based  passive  microwave  observations,  fhe  method, 
capable  of  24  hr  day  operation,  can  be  used  to  determine 
abundance  changes  or.  a  time  scale  as  short  as  several 
seconds,  if  necessary,  and  to  reveal  horizontal  fine 
structure  wlih  a  resolution  of  150  m  at  an  altitude  of  30 
km  with  a  10-ft  parabolic  receiving  antenna.  Other  at¬ 
mospheric  constituents  that  have  microwave  resonance 
specs;  urns,  for  example  O3,  are  amenable  io  study  by 
this  procedure.  (Contractor's  abstract) 
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Massachusetts  Inst.  ol  Tech.  [Research  ab.  of 
Electronics)  Cambridge. 

THE  COLLOQUY  OF  IJVING  THINGS,  bv  W.  S. 
McCulloch.  [1962]  [9]p.  Incl.  lllus.  (AFOSR-.UOCS) 
(Sponsored  Jointly  by  Aeronautical  Systems  Division, 

Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  35-039-sc-78108, 
and  National  Institutes  of  Health)  Unclassified 

Also  published  In  Bio-Telemetry,  Proc.  of  Interdlscl- 
prficiry  ConT  on” the  Use  of  Telemetry  in  Animal  Be¬ 
havior  and  Physiology  In  Relation  to  Ecological  Prob¬ 
lems,  New  York  (Mar.  28-31.  1962),  eo  h  •  L.  E. 
Slater.  New  York.  Pergamon  Press,  1965,  p.  3-11. 

A  brief  description  of  the  background  of  the  meeting 
called  "the  colloquy  of  living  things"  is  given.  These 
meetings  deal  wtth  cybernetics  (a  study  of  circular 
causal  or  feedback  processes).  Participants  from  vary¬ 
ing  scientific  fields  took  part  in  these  meetings.  A 
synopsis  is  given  of  major  achievements  in  the  following 
areas:  (1)  three  laws  crucial  io  biology:  (2)  mathematics 
and  biology:  (3)  make-up  of  the  tape:  and  (l?  proteins 
and  learning. 


1802 

Massachusetts  Inst,  ol  Tech.  Research  lab.  of 
Electronics.  Cambridge. 

THE  ENERGY  DISTRIBUTION  I  OR  ELECTRONS  IN  A 
THERMIONIC  DIODE  PLASMA  CANNOT  BE  TRULY 
MAXWELLIAN,  by  W.  B.  Nottingham.  [1962]  (21]p. 
lad.  dlagrs.  table.  (APOSK-J.  119)  (Sponsored  Jointly 
by  Air  Force  Office  cf  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  36-03P-SC- 
78203)  AD  403611  '  Unclassified 

Also  pool',  ihed  in  Advanced  Energy  Conversion,  v.  2: 
For  abstract  see  Part  n  of  Item  no.  1850,  \  ol.  VI. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

DESIGN  PARAMETERS-  INFLUENCE  ON  M.I.T. 
BAYAHD-ALPERT  GAUGE  SENSITIVITY,  by  W.  B. 
Nottingham.  [1961]  [5jp.  incl.  dtagrs.  tables.  (AFOSR- 
J1385)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  [DA  36-039-sc-78108j)  Unclassified 

Also  published  in  1961  Trans.  Eighth  Nat'l.  Vacuum 
Symposium  combined  wtth  Second  lnternat'1.  Cong,  cn 
Vacuum  Science  and  Technology,  Washington,  D.  C. 

(Oct.  16-19,  1961),  ed.  by  L.  E.  Preuss.  New  York. 
Pergamon  Press,  v.  1:  494-493,  1962. 

The  Bayard- AJpert  gages  studied  ail  had  a  screen  grid 
between  the  electron  emitting  filament  and  the  glass  wall. 


Ion  currents  observed  at  the  normal,  small  wire  ion 
collector  inside  of  the  electron  collector  and  also  on  the 
screen  were  studied  as  a  function  of  the  electron  emis¬ 
sion  current  as  measured  at  the  filament  and  the  pressure 
of  nitrogen.  The  parameters  investigated  were  the  dis¬ 
tance  between  the  electron  emitting  filament  and  the  elec¬ 
tron  collector,  and  the  design  of  the  electron  collector. 
Although  the  ion  current  observed  at  the  normal  collec¬ 
tor  showed  a  strong  nonlinearity  wtth  increasing  electron 
current  at  higher  pressures,  the  total  ton  current  was 
remarkably  linear.  Gage  sensitivity  K  decreases  by  a 
factoi  of  2  as  the  filament-to-electron  collector  spacing 
is  reduced  from  3  mm  to  1  mm.  The  closing  of  the  elec¬ 
tron  collector  with  fine  wires  increases  the  sensitivity 
by  a  factor  of  3. 1  compared  to  the  open-ended  structure. 
At  the  high  pressure  of  p  =  (10” ‘  Torr),  the  gage  con¬ 
stant  decreases  and  the  limit  of  pressure  variation  de¬ 
tection  comes  at  Kp  =  1.7  for  a  100  v  electron  accelera¬ 
tion  potential.  (Contractor's  abstract) 


1804 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROGRAM  PCR  ACTIVE  SEGMENTATION  AND  REDUC¬ 
TION  OF  PHONETIC  PARAMETERS,  by  S.  Inomata. 
[1962]  |4jp.  incl.  dlagrs.  (APOSR-J1547)  (Sponsored 
Jointly  by  Air  Force  Cambridge  Research  Labs. ,  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc-78108, 
tnd  National  Science  Foundation)  Unclassified 

Presented  at  Fourth  lnternat'1.  Cong,  on  Acoustics. 
Copenhagen  (Denmark),  Aug.  21-23,  1962. 

The  present  paper  examines  the  problem  of  determining 
a  set  of  quasi-discrete  or  ideal  phonetic  parameters 
when  a  set  cf  continuous  phonetic  parameters  is  given. 
The  input  to  the  analyzer  consists  of  a  set  of  continuous 
phonetic  parameters  that  describe  certain  continuous 
articulatory  motions.  In  the  present  experiments,  the 
input  phonetic  parameters  are  derived  from  measure¬ 
ments  on  clneradiographic  films.  The  output  of  the 
analyzer  consists  of  a  set  of  ideal  quasi-discrete  phonetic 
parameters.  The  internal  generative  model  simulates 
the  above-  mentioned  articulatory  processes,  it  accepts 
ideal  phonetic  parameters  at  its  input,  and  operates  on 
these  to  yield  continuous  phonetic  parameters  at  its 
output.  Comparison  is  nude  between  the  input  and  the 
internally-generated  parameters,  and  new-  inputs  tc.  the 
internal  model  are  tried  until  a  best  match  is  obtained 
in  the  compare  tor.  Preliminary  analysis  and  segmenta¬ 
tion  are  carried  oet  in  order  to  obtain  approximate  first 
guesses  for  the  ideal  parameters,  in  the  preliminary 
studies  described  here.  4  parameters  f,(t),  1  =  1-4, 
were  selected  teriatt-.ely  as  input  signals.  Frame-by- 
frame  measurements  from  the  films  were  used  to  ob¬ 
tain  Input  parameters  for  the  final  syllable  of  sever:'.! 
utterances  of  the  form  lha  CjVC2  .  where  the  initial 
and  final  consonants  C  and  C  are  identical.  As  a  re¬ 
sult  of  the  preliminary  analysts,  tentative  values  for  29 
parameters  are  obtained.  These  consist  of  the  S  time 
segmentation  points  (2  for  each  parameter)  and  the 
values  of  12  idea!  phonetic  parameters. 


* 


>  408  c 


AIR  FORCE  SCIENTIFIC  RESEARCH 


1805 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ACOUSTICAL  DESCRIPTION  OF  SYLLABIC  NUCLEI: 
DATA  DERIVED  BY  AUTOM/  TIC  ANALYSIS  PRO¬ 
CEDURES.  by  A.  S.  House,  A.  P.  Paul  and  others. 
[1962]  (4}p.  incl.  diagrs.  (APOSR-J1548)  (Sponsored 
jointly  by  Air  Force  Cambridge  Research  Labs. , 

Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-039-SC-78103, 
and  National  Science  Foundation)  Unclassified 

Presented  at  Fourth  Internal'!.  Cong,  on  Acoustics, 
Copenhagen  (Denmark),  Aug.  21-28,  1962. 

The  automatic  computational  methods  and  the  data  reduc¬ 
tion  procedures  outlined  in  this  paper  appear  to  provide 
simple  yet  accurate  descriptions  of  time-varying  articu¬ 
latory  events  throughout  the  vocalic  portions  of  speech. 
The  procedures  have  been  used  to  anrlyze  an  ensemble 
of  speech  materials. 


1806 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

AN  ANALYSIS  OF  SPEECH  SPECTRA  IN  TERMS  OF 
A  MODEL  OF  ARTICULATION,  by  J.  M.  Heinz.  [1962] 
[4]p.  incl.  diagrs.  refs.  (APOSR-J1549)  (Sponsored 
jointly  by  Air  Force  Cambridge  Research  Lab.  Air 
Force  Office  of  Scientific  Research.  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc-78108, 
and  National  Science  Foundation)  Unclassified 

Presented  at  Fourth  Internat'l.  Cong,  on  Acoustics, 
Copenhagen  (Denmark).  Aug.  21-28,  1962. 

It  is  possible  with  the  programs  outlined  here  to  compare 
an  internally  generated  spectrum  with  an  actual  speech 
spectrum  and  to  vary  manually  the  input  parameters 
until  an  optimum  match  is  obtained.  The  results  of  1  te 
■natch  are  parameters  which  relate  to  the  physical  di¬ 
mensions  of  the  vocal  tract  and  thus  make  it  possible  to 
study  the  dynamics  of  the  articulatory  system  through 
analyses  of  the  acoustic  signal. 


1807 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electro  tics.  Cambridge. 

ACOUSTICAL  DESCRIPTION  OF  SYLLABIC  NUCLEI: 
AN  INTERPRETATION  IN  TERMS  OF  A  DYNAMIC 
MODEL  OF  ARTICULATION,  by  A.  S.  House,  K.  N. 
Stevens,  and  A.  P.  Paul.  { 1 962]  [-5 ]p.  incl.  diagrs. 
'APOSR-J1550)  (Sponsored  jointly  by  Air  Force 
Cambridge  Research  Labs, ,  Air  Force  Office  of  Scien¬ 
tific  Research.  Office  of  Naval  Research,  and  Signal 
Corps  under  DA  3S-039-SC-78108,  and  National  Science 
Foundation)  Unclassified 

Presented  at  Fourth  Internat'l.  Cong,  on  Acoustics, 
Cote  hagen  (Denmarkl,  Aug.  21-23.  1962. 


Formant  frequency  values  Fjq  and  Fjq  arc  studied  along 
with  the  curvature  values.  A  postdental  consonant, 
which  is  known  to  have  a  relatively  stable  place  of  articu¬ 
lation,  Is  examined  in  different  vowel  contexts.  Results 
show  that  consonantal  context  appears  to  have  the  great¬ 
est  Influence  on  the  value  of  Fjq  for  rounded  vowel*.  In 
all  cases,  the  effect  ts  such  that  the  extremal  value  of 
the  second  formant  frequency  Is  displaced  from  the  Ideal 
target  value  toward  the  frequency  of  the  consonantal 
locus.  In  articulatory  terms,  this  suggests  that  there  ts 
an  effective  Inertia  In  the  articulatory  processes  giving 
rise  to  undershoot  In  the  system  response  during  the 
production  of  syllabic  nuclei.  Such  an  Interpretation  has 
implications  >n  the  formulation  of  theories  of  speech 
perception  and  In  the  design  of  machines  for  speech 
recognition. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  PROPERTY  OF  PARTIALLY  SPECIFIED  AUTOMATA, 
by  C.  L.  Liu.  [1962]  [8]p.  Incl.  tables.  (AFOSR-64- 
0308)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  DA  36-039- sc-78108)  Unclassified 

Also  published  in  Inform,  and  Contr-j,.  v.  6:  169-176, 

Sept.  1963. 

A  partially  specified  finite  automaton  Is  one  whose  flow 
table  ts  not  completely  specified.  Given  a  partially 
specified  automaton,  an  attempt  Is  made  to  determine 
whether  it  Is  possible  to  complete  the  flow  table  so  that 
the  resultant  automaton  will  have  a  finite  memory  spun. 


1809 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PLASMA  DIFFUSION  IN  A  MAGNETIC  HELD,  by  D.  R. 
Whltehouse  and  H.  B.  Wollm&n.  [1962]  [9]p.  Incl. 
diagrs.  refs.  (AFOSR- 64-0324)  (Sponsored  jointly  by 
[Air  Force  Cambridge  Research  Labs.],  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  [Signal  Corps]  under  DA  36-039-SC-78108,  and 
Atomic  Energy  Commission)  Unclassified 

Also  published  In  Phys.  Fluids,  v.  6:  1470-1478,  Oct. 

TS557 - 

The  2-d!menslonal  diffusion  of  a  partially  Ionized 
plasma  In  a  magnetic  field  ts  studied  using  the  macro¬ 
scopic  plasma  equations.  For  a  stable  steady-state 
plasms1  with  uniform  electron  temperature  and  ionization 
frequency,  it  ts  shown  that  the  density  distribution  out 
exist  only  In  the  lowest  mode  by  virtue  of  the  Internal 
constraint  that  the  space  charge  potential  is  conservative. 
While  the  electron  and  Ion  diffusion  currents  In  sui  Insulat¬ 
ing  cavity  are  everywhere  equal,  similar  to  Schottky’s 
ambipolar  diffusion  theory  for  I  dimension,  the  plasma 
In  a  conducting  cavity  exhibits  an  Increase  In  the  net 
particle  current  to  the  walls  and  an  unuabvnce  of  Ion  and 
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electron  currents  in  the  plasma.  Thus  an  ampertan 
current  (lows  through  the  plasma  and  returns  through  the 
walls.  With  adjustable  dc  potentials  applied  to  the  walls 
of  a  split  cavity,  these  currents  may  be  continuously 
varied  and  even  decreased  below  those  given  by  the  ambi- 
polar  condition.  An  experiment  with  a  microwave  cavity 
discharge  demonstrates  the  existence  of  these  unbalanced 
currents.  (Contractor's  abstract) 


1810 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

N'SUHO  LOGICAL  MODELS  AND  INTEGRATIVE 
PROCESSES,  byW.  S.  McCulloch,  M.  A.  Arblb,  and 
J.  D.  Cowan.  [1962]  [ll]p.  incl.  refs.  (AFOSR-64- 
0696)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039- sc-78 108,  and  National  Institutes  of 
Health)  Unclassified 

Also  published  In  Self  Organizing  Systems,  Proc.  of 
the  Coni. ,  Chicago,  111.  (May  22-24,  1962),  ed.  by  M. 

C.  Yovits,  G.  T.  Jacobi,  and  G.  D.  Goldstein. 
Washington,  Spartan  Books,  1962,  p.  49-59. 

The  chief  concern  of  this  paper  is  the  modeling  of  the 
functional  organization  of  the  nervous  system.  Results 
are  presented  in  very  general  form,  without  formal 
definitions,  theorem,  or  proofs.  One  main  field  of 
Interest  is  the  construction  of  models  of  nervous  clrcut 
whose  Input-output  functions  remains  constant  under 
shifts  of  threshold,  such  as  chemical  and  temperature 
changes.  Another  area  of  research  shows  how  to  design 
neurological  nets  with  one  rank  of  any  number  of  compo¬ 
nents  each  with  inputs  from  the  same  number  of  sev- ces, 
and  all  of  the  first  rank  playing  upon  a  single  output 
component.  Finally,  the  validity  of  Shannon's  noisy 
coding  theorem  under  certain  assumptions  for  computing 
networks  has  been  demonstrated,  so  that  error- correct¬ 
ing  codes  may  be  used  tc  combat  failures  and  malfunc¬ 
tions  of  computing  components. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THEORY  OF  THE  ANALYSIS  OF  NONUNEAR  SYSTEMS, 
by  M.  B.  Brilliant.  Mar.  3,  1958,  58p.  incl.  dlagrs. 
refs.  (Technical  rept.  no.  345)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research.  Office  of  Natal 
Research,  and  Signal  Corps  under  DA  35-039-SJ-781081 

Unclassified 

A  theory  of  the  analysts  of  nonlinear  systems  is  de¬ 
veloped.  The  central  problem  is  the  mathematical 
representation  of  the  dependence  of  the  value  of  the  out¬ 
put  of  such  systems  on  the  present  and  past  c!  the  input. 

It  ts  shown  that  these  systems  can  be  considered  as  gen¬ 
eralized  functions,  and  that  many  mathematical  methods 
used  for  the  representation  of  functions  of  a  real  variable, 
particularly  tables  of  values,  polynomials,  and  expansions 
in  series  of  orthogonal  functions,  can  be  used  in  gener¬ 
alized  form  for  nonlinear  systems.  The  discussion  is 


restricted  lo  time-invariant  systems  with  bounded  in¬ 
puts.  A  definition  of  a  continuous  system  is  given,  and 
it  is  shown  that  any  continuous  system  can  be  approx¬ 
imately  represented,  with  the  error  as  small  as  may  be 
required,  by  the  methods  mentioned  above.  Roughly 
described,  a  continuous  system  Is  one  that  is  relatively 
insensitive  to  small  changes  in  the  input,  to  rapid  fluctu¬ 
ations  (high  frequencies)  in  the  Input,  and  to  the  remote 
past  of  the  Input.  A  system  ts  called  analytic  If  it  can 
be  exactly  represented  by  a  certain  formula  that  Is  a 
power- series  generalization  of  the  convolution  Integral. 
This  formula  can  represent  not  only  continuous  systems 
but  also  no- memory  nonlinear  systems.  Methods  are 
derived  for  calculatlng.ln  analytic  form,  the  results  of 
tnversion,  addition,  multiplication,  cascade  combination, 
and  simple  feedback  connection  of  analytic  systems.  The 
resulting  series  is  proved  to  be  convergent  under  certain 
conditions,  and  bounds  are  derived  for  the  radius  of 
convergence,  the  output,  and  the  error  incurred  by  using 
only  the  first  few  terms.  Methods  are  suggested  for  the 
experimental  determination  of  analytic  representations 
fo,-  given  systems.  (Contractor's  abstract) 
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Massachusetts  Insi.  of  Tech.  Research  Lab.  of 
Electronics.  Cambridge. 

CONSTRUCTION  OF  CONVOLUTION  CODES  BY  SUB- 
OPTIMIZATION,  by  M.  A.  Epstein.  Nov.  18.  1959,  20p. 
incl.  dlagrs.  table,  refs.  (Technical  rept.  no.  341) 
(Sponsored  jointly  by  Air  Force  Of  lice  of  Scientific  Re¬ 
search.  Office  of  Naval  Research  and  Signal  Corps 
under  DA  36-039-SC-78108)  Unclassified 

A  procedure  for  suboptimizing  the  choice  of  convolution 
codes  is  described.  It  is  known  that  random  convolution 
codes  that  have  been  passed  through  ?  binary  symmetric 
channel,  or  a  binary  erasure  channel,  have  a  low  proba¬ 
bility  of  error  and  are  easily  decoded,  but  no  practical 
procedure  for  finding  the  optimum  convolution  code 
for  long  code  lengths  is  known.  A  convolution  code  is  de¬ 
fined  by  Us  generator.  It  is  proved  that  by  sequentially 
choosing  the  generator  digits,  one  can  obtain  a  code 
whose  probability  of  error  decreases  as  fast  as,  or 
faster  than,  the  usual  upper  bound  for  a  random  code. 
Little  effort  is  required  for  suboptimizing  the  choice 
of  the  first  few  generator  digits.  This  effort  increases 
exponentially  with  the  choice  of  successive  generator 
digits.  For  a  rate  of  transmission  equal  to  12.  and  the 
given  pruccduie,  a  code  of  length  50  is  the  approximate 
i-.mit,  with  the  use  of  presently  available  digital  com¬ 
puters.  (Contractor's  abstract) 
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Massachusetts  Tr.st.  of  Tech.  Research  Lab.  cf 
Electronics  Cambridge. 

DIFFRACTION  OF  A  PLANE  90UND  WAVE  BY  A 
SEMI-INFINITE  THIN  ELASTIC  PLATF.  by  G  L. 

Iamb,  Jr.  [1959]  [7]p.  incl.  dlagrs.  (Sponsored  jointly 
by  Air  Feme  Cffice  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  36-039- sc- 
78108)  Unclassified 
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-'ubllshed  in  Jour.  Acousl.  Soc.  Amer. .  v.  31:929-935. 
July  1959. 

Thu  diffraction  of  a  plane  small  amplitude  sound  wave 
Incident  upon  a  seim-inflnlte  thin  elastic  plate  is  investi¬ 
gated  theoretically.  The  problem  Is  formulated  in  terms 
of  an  integral  equation  relating  the  discontinuity  in  pres¬ 
sure  across  the  diffracting  plate  to  its  flexural  displace¬ 
ment  and  the  usual  fourth  order  thin  plate  differential 
equation  governing  the  flexural  motion  of  the  plate  when 
driven  by  the  pressure  discontinuity.  This  pair  of  coupled 
equations  is  then  shown  to  be  amenable  to  solution  by  the 
Wiener- Hopf  method.  A  perturbation  procedure,  valid 
in  the  limit  of  increasing  plate  stiffness,  is  employed  to 
obtain  expressions  for  the  sound  fields  radiated  by  and 
transmitted  through  the  plate  as  well  as  for  the  diffracted 
sound  field.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THE  SOUND  PATTERN  OF  RUSSIAN:  A  LINGUISTIC 
AND  ACOUSTICAL  INVESTIGATION,  by  M.  Halle  and 
L.  G.  Jones.  'S- Gravenhage,  Mouton  and  Co. ,  1959, 
lv.  incl.  illu6.  dlagrs.  tables,  refs.  (Description  and 
Analysis  of  Contemporary  Standard  Russian  Series  I) 

(In  cooperation  with  Harvard  U. ,  Cambridge,  Mass.} 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  itesearch,  and  Signal  Corps  under 
jDA  36-039-SC-78108],  C  irnegie  Foundation,  National 
Science  Foundation,  an.  Rockefeller  Foundation) 

Unclassified 

It  is  necessary  to  state  abstract  conditions  which  define 
the  theoretical  entires  of  phonology  and  restrict  their 
moue  of  operation  so  as  to  allow  for  simple  and  general 
descriptions  of  the  relevant  facts.  These  conditions  are 
discussed  at  length  and  arc  in  effect  the  theory  of  phonol¬ 
ogy  Uiai  underlies  the  present  work.  The  theory  Is 
further  extended  to  include  a  possible  measure  of  sim¬ 
plicity  for  phonological  description.  The  body  of  the 
work  consists  of  a  detailed  description  of  the  phonological 
system  of  contemporary  Russian  ar.d  a  report  on  the  re¬ 
sults  of  acoustical  measurements  performed  on  various 
linguistic  entitles.  In  a  number  of  «m|  ortant  respects 
in  which  It  departs  from  piocedures  that  enjoy  almost 
universal  acceptance  among  contemporary  pnonologists, 
the  present  description  follows  methods  that  are  charac¬ 
teristic  of  the  work  of  E.  Sapir,  in  that  the  relation  be¬ 
tween  the  phonological  representation  and  the  phonetic 
facts  is  embodied  in  a  set  of  rules  which  must  be  applied 
in  a  particular  order.  Instead  of  being  given  by  a  list  of 
allophones. 
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CLASSIFICATION  DECISIONS  IN  PATTERN  RECOGNI¬ 
TION.  by  G.  S.  Sebestyen,  Apr.  25.  I960,  79p.  incl. 
diagrs.  table,  refs.  (Technical  rent.  no.  381)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 


Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039- sc-78108)  AD  260232  Unclassified 

The  basic  element  in  the  solution  of  paitern- recognition 
Is  the  requirement  for  the  ability  to  recognize  member¬ 
ship  In  classes.  This  report  considers  the  automatic 
establishment  of  decision  criteria  for  measuring  member¬ 
ship  In  classes  that  are  known  only  from  a  finite  set  of 
samples.  Each  sample  Is  represented  by  a  point  in  a 
suitable  chosen,  flnlte-dimenslonal  vector  space  in  which 
a  class  corresponds  to  a  domain  that  contains  Its  samples. 
Boundaries  of  the  domain  In  the  vector  space  can  be  ex¬ 
pressed  analytically  with  the  aid  of  transformations  that 
cluster  samples  of  a  class  and  separate  classes  from 
one  another.  From  these  geometrical  notions,  a  gen¬ 
eralized  discriminant  analysis  Is  developed  which,  as 
the  sample  size  goes  to  Infinity,  leads  to  decision-maldng 
that  is  consistent  with  the  results  of  statistical  decision 
theory.  A  number  of  special  cases  of  varying  complexity 
are  worked  out.  These  differ  from  one  another  partly 
la  the  manner  in  which  the  operation  of  clustering  samples 
of  a  class  and  the  separation  of  classes  Is  formulated  as 
a  mathematical  problem,  and  partly  In  the  complexity  of 
transformations  of  the  vector  space  which  Is  permitted 
during  the  solution  of  the  problem.  The  assumptions  and 
constraints  of  the  theory  are  stated,  practical  considera¬ 
tions  and  some  throughts  on  machine  'learning  are  dis¬ 
cussed,  and  an  Illustrative  example  is  given  for  the 
automatically  learned  recognition  of  spoken  words. 
(Contractor's  abstract) 
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MEASUREMENT  OF  FLUCTUATIONS  IN  RADIATION 
FROM  A  SOURCE  IN  THERMAL  EQUILIBRIUM,  by  M. 
Harwlt.  June  1960  (100 Jp.  Incl.  Ulus,  dlagrs.  tables, 
refs.  (Technical  rept.  no.  364)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-039- sc-78108) 

Unclassified 

The  principal  aim  of  this  study  Is  to  measure  the  Bose- 
Etnsieln  classical  or  beat  frequency  fluctuation  in  a 
stream  of  photons  from  a  source  ip.  thermodynamic 
equlllblrum,  and  thus  to  verify  the  Elnsteln-Fowler 
equation  of  statistical  thermodynamics: 

(iEi2  -  kT^^£,.  By  quantum  statistical  means,  the 

fluctuation  in  the  stream  of  radiation  Incident  on  a  de¬ 
tector  from  a  source  at  temperature.  T.  is  determined. 
Further,  the  amount  of  cross-correlation  expected  for 
the  output  current  rf  2  detectors  illuminated  by  this  source 
Is  derived.  It  is  own  that  the  measured  cross- correla¬ 
tion  depends  on  ,p  '.roe  temperature  and  a  n  be  used 
as  a  measure  of  ;-j,  temperature.  Kanbury  Brown, 
and  Twiss's  thecr-  ?  -.tie  intensity  Interferometer,  based 
on  an  electromagnet’,  -  oimulation  is  reproduced.  Their 
results  .re  then  compa  -d  to  the  quantum  statistical  re¬ 
sults  ii*  the  region  of  common  applicability;  the  2  theo¬ 
ries  are  found  to  concur.  It  is  shown  that  the  infrared 
spectrai  region  is  inherently  optimum  for  speed  In  in¬ 
tensity  Interferometry,  but  that  a  microwave  maser  sys¬ 
tem  may  be  competitive  with  the  best  available  infrared 
detectors.  Photon  flucturatlon  experimental  results 
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show  that  the  measured  correlation  value  agrees  with 
the  value  predicted  by  the  Einstein-  Fowler  equation, 
within  experimental  error.  The  average  slgnal-to-nolse 
ration  Is  3.9.  (Contractor's  abstract,  modified) 
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MIGRATION  AND  EFFECTS  OF  COPPER  IN  P-TYPE 
BISMUTH  TELLURSDE,  byO.  P.  Manley.  Sept.  1, 

I960,  3Sp.  incl.  lllus.  dlagrs.  tables,  refs.  (Technical 
rept.  no.  376)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  DA  36-039- sc- 78 108)  Unclassified 

The  effects  of  copper  on  p-type  BlgTe.^  were  studied  by 
examining  the  changes  in  resistivity  and  thermoelectric 
power  Induced  In  samples  placed  in  intimate  contact 
with  copper.  The  experimental  results  were  used  to 
estimate  the  over-all  change  in  the  electrical  transport 
parameters  between  the  limits  of  no  copper  present  and 
full  compensation.  Because  of  analytical  difficulties,  It 
was  not  possible  to  determine  such  changes  for  Inter¬ 
mediate  degrees  of  doping.  Furthermore,  the  data  for 
the  regions  Tn  which  the  host  lattice  was  overcompensated 
Indicated  that  a  chemical  change  was  taking  place;  there¬ 
fore,  any  Interpretation  of  the  experimental  results  In 
terms  of  simple  doping  did  not  seem  plausible.  The  in¬ 
terpretation  of  these  measurements  allowed  the  activation 
energy  for  diffusion  of  Cu  In  the  direction  parallel  to  the 
cleavage  planes  to  be  measured;  the  results  were  found 
to  be  in  agreement  with  those  reported  by  ethers. 
(Contractor's  abstract) 
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NEW  METHODS  IN  METROLOGY.  TRACING  OF  LARGE 
GRATING  SYSTEMS  WITH  THE  AID  OF  A  MECHANICAL 
CARRIAGE  CONTROLLED  BY  PHOTOELECTRIC  IN¬ 
TERFEROMETRY.  by  G.  W.  Stroke.  [1960]  [33jp.  Incl. 
Ulus,  dlagrs.  table,  refs.  (Sponsored  jointly  by  Air 
Force  Cambridge  Research  Center;  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  DA  36-039-sc-781C8;  Army  Research 
Office  (Durham)  and  National  Science  Foundation) 

Unclassified 

Published  tn  Optics  In  Metrology;  Colloq.  of  the  lr.ternat'1. 
Commission  of  Optics,  Cambridge,  Mass.  (May  6-9, 
1958),  ed.  by  P.  Mollet,  New  York,  Pergamon  Press, 
1960,  p.  38-118. 

A  report  Is  made  on  the  successful  use  of  interferometric 
control  techniques  originated  by  Harrison  (1949).  While 
the  most  spectacular  application  of  Interferometric  photo¬ 
electric  servo  control  Involves  the  ruling  on  the  MIT 
ruling  engtne,  of  a  number  of  10  In  gratings  of  unmatched 
quality,  an  Important  result  of  the  efforts  which  led  to 
this  achievement  Is  found  In  new  Insight  Into  the  problems 
of  properly  translating  the  actual  motions  of  a  mechanical 
carriage  Into  representative  Interferometric  Information. 


This  new  knowledge  Is  applied  to  a  measurement  of  the 
velocity  of  light  in  terms  of  2  primary  atomic  standards, 
for  length  and  frequency,  and  to  the  ruling  of  still  larger 
diffraction  gratings.  (Contractor's  abstract) 
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SURFACE-DOMINATED  JUNCTIONS,  by  J.  F. 

Campbell,  Jr.  [I860]  [5]p.  incl.  dlagrs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Stgnr.1  Corps  under  DA  36-039- 
se-78108)  Unclassified 

Published  tn  Report  on  the  Twentieth  Annual  Conf.  on 
Physical  Electronics,  Cambridge,  Mass.  (Mar.  24-26, 
1960),  Massachusetts  Inst,  of  Tech.,  Cambridge,  1960. 

p.  116-120. 

The  voltage-current  characteristics  of  diodes  has  teen 
studied.  For  the  diode  tested,  63  v  Is  the  next  point 
below  breakdown  at  about  70v.  From  here,  one 
progresses  downward  in  voltage  so  that  each  current  is 
approached  from  2  directions  in  order  to  bracket  the 
final  current  value.  The  present  discussion  Is  mainly 
concerned  with  the  forward  part  of  the  cliaracteristtc. 

One  may  expect  a  surface  layer  to  look  electrically  like 
a  very  lossy  transmission  line,  with  a  series  resistance 
per  unit  length  formed  by  the  resistance  of  the  channel, 
with  a  leakage  conductance  per  unit  length  formed  by 
the  conductance  of  the  virtual  p-n  junction  between  the 
surface  layer  and  the  bulk,  and  with  a  capacitance 
formed  by  the  space- charge  layer  of  this  junction. 
According  to  transmission  line  theory,  the  conductance 
of  such  a  line  Is  higher  for  ac  than  for  dc.  Therefore, 
one  might  expect  to  differentiate  between  channel  and 
bulk  effects  by  measuring  the  small- signal  ac  conductance 
of  the  diode  for  forward  biases.  This  has  been  accom¬ 
plished  and  the  results  are  shown  in  graphic  form.  A 
simple  theory  has  been  devised  for  the  expected  dc  be¬ 
havior  of  a  forward-biased  channel.  It  must  be  stressed 
that  the  model  and  the  conclusions  are  highly  tentative, 
representing  a  partial  analysts  of  the  data  from  only  one 
diode.  However,  the  agreement  with  experiment  ts 
quite  good  and  gives  a  consistent  picture  of  the  diode 
behavior. 
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ANISOTROPY  OF  THERMOELECTRIC  POWERIN' 
BISMUTH  TELLUR3DE,  byj.  H.  Dennis.  Jan.  15, 

1961,  52p.  incl.  lllus.  dlagrs.  table,  refs.  (Technical 
rept.  no.  377)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  DA  36-039- sc-78108) 

Unclassified 

Bismuth  telluride  (B^Te^)  has  a  hexagonal  close-packed 
structure  and  highly  anisotropic  electrical  and  thermal 
conductivity.  However,  Its  thermoelectric- power  tensor 
ts  only  anisotropic  under  2  rather  special  conditions.  It 
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is  shown  theoretically,  on  the  oasis  of  the  transport 
theory  for  tne  many- valleyed  model  of  the  band  structure 
of  BigTeg,  that  one  way  in  which  the  thermoelectric  power 

of  this  material  can  be  made  anisotropic  is  by  causing  2 
scattering  mechanism  (lattice  and  impurity)  to  operate 
simultaneously  in  the  material.  Iod‘ne-dopcd  n-type 
material  accordingly  exhibits  an  anisotropy  of  thermo¬ 
electric  power  which  is  believed  to  be  caused  by  this 
mixed  scattering,  whereas  ur.doped  p-type  Bi^Te^  is 

found  to  have  isotropic  thermoelectric  power  for  any 
temperature  up  to  room  temperature.  The  theory  also 
predicts  that  the  thermoelectric  power  can  be  made 
anisotropic  if  there  is  simultaneous  conduction  by  holes 
and  electrons.  Thus,  above  room  temperature,  when 
intrinsic  conduction  is  setting  in,  the  thermoelectric 
power  of  undoped  p-type  material  indeed  becomes  aniso¬ 
tropic.  Single  crystals  of  Bi2Te3  were  grown  in  a  crystal 

and  thermoelectric  puller,  in  both  crystallographic  direc¬ 
tions,  over  a  wide  range  of  temperature.  The  results  of 
these  measurements  were  In  agreement  with  the  predic¬ 
tions  of  the  theory.  (Contractor's  abstract) 
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CORRECTED  ANALYSIS  OF  PLANE  FINITE  WAVES, 
by  R.  D.  Fay.  (1961]  [3jp.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc-78108) 

Unclassified 

Published  in  Jour.  Acoust.  Soc.  Amer. ,  v.  34:  1269- 
12717  Sept.  1962. 

This  paper  tries  to  correct  errors  in  a  previous  paper. 

The  method  of  attack  is  somewhat  modified,  a  remark¬ 
ably  straightforward  analysts  yields  an  expression  for 
the  attenuation  of  repeated  saw-tooth  waves.  The  ex¬ 
pression  is  in  substantial  agreement  with  those  obtained 
by  other  methods.  (Contractor's  abstract,  modified) 
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OXYGEN  TRANSPORT  AND  REACTION  RATES  AT  AN 
AIR-DEPOLARIZED  COPPER  CATHODE,  by  H.  C. 
Weber,  H.  P.  Meissner,  and  D.  A.  Sama.  [1961]  [6}p. 
IncL  Ulus,  -ilagrs.  table,  refs.  (Sponsored  jointly  by 
Aeronautical  Systems  Division.  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  [DA  35-039- sc-78108],  and  Standard  Oil 
of  Indiana  Foundation)  Unclassified 

Presented  at  meeting  of  the  Electrochem.  Soc.,  Detroit. 
Mich.,  Oct.  1-5,  1961. 

Published  in  Jour.  Electrochem.  Soc..  v.  109:884-889, 
Oct.  1962. 

Air-depolarized  partially  submerged  electrodes  were 
studied  to  determine  the  location  of  the  zones  of  reaction 


and  the  rate- controlling  steps  In  their  operation.  Reac¬ 
tion  was  found  to  occur  primarily  on  that  part  of  the  sur¬ 
face  of  the  electrodes  covered  by  the  electrolyte  meniscus. 
The  rate-controlling  step  was  the  diffusion  of  oxygen 
through  the  liquid  meniscus  to  the  electrode  surface. 

The  mass  transport  of  oxygen  as  a  rate-  controlling  step 
was  eliminated  tn  a  specially  constructed  wiped,  rotating, 
partially  submerged  copper  electrode.  This  electrode 
was  used  to  measure  the  oxidation  rate  of  copper  at  room 
temperature  for  various  partial  pressures  of  oxygen. 
Oxidation  rates  were  found  to  be  great  enough  to  support 
far  larger  current  densities  than  are  generally  attainable 
In  normal  oxygen- electrode  operation.  The  oxidation  of 
copper  was  found  to  follow  the  logarithmic  equation 
w  =  kj  LogO^t  +  1),  where  kj  was  Independent  of  oxygen 

partial  pressure,  and  kj  was  proportional  to  the  square 
root  of  the  oxygen  partial  pressure.  (Contractor's 
abstract) 
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THE  ABSENCE  OF  CIRCULAR  DiCHDOISM  IN  16Oz 

AND  A  RESULTANT  UPPER  LIMIT  FOR  PARITY  NON- 
CONSERVATION.  by  L.  C.  Bradley,  m  and  N.  S.  Wall. 
[19621  [7]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  [DA  36-039- sc- 
78108],  and  Atomic  Energy  Commission) 

Unclassified 

Published  in  Nuovo  Clmento,  Series  X,  v.  25:  48-54, 

July  1,  1962. 

By  a  study  to  determine  the  preferential  absorption  of 
one  component  of  circularly  polarized  light  in  a  molecu¬ 
lar  magnetic  dipole  transition  in  1602,  an  “PPer  limit  to 
the  parity  Impurity  of  the  states  Involved  In  the  transition 
has  been  determined.  From  a  measurement  of  the  cir¬ 
cular  polarization  that  Is  less  than  or  equal  to  6. 10  ,  it 
Is  found  that  the  amplitude  of  the  PNC  pan  of  the  states 
are  less  than  or  equal  to  3. 10"®.  (Contractor's  abstract) 
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ANALYSIS  OF  NASAL  CONSONANTS,  by  O.  Fujimura. 
[1962]  [12]p.  Incl.  Ulus,  diagrs.  table,  refs.  (AFCEL 
63-180)  (Sponsored  jointly  by  Air  Force  Cambridge 
Research  Labs. ,  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
[DA  36-039-sc-78108]:  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  34:  1865- 
TdTS,  Dec.  1962. 

The  sound  spectra  of  nasal  murmurs  in  various  vowel 
contexts  have  been  studied  by  use  of  an  analyst 6- by¬ 
synthesis  scheme.  The  acoustic  characteristics  are 
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described  In  terms  of  formant-  antlformant  distributions 
(pole- zero  locations  of  the  transfer  functton  for  the 
articulatory  system)  In  the  frequency  domain.  It  Is  shown 
that  the  location  of  the  antiformant  characterised  the  mur¬ 
mur  of  each  consonant  within  the  class.  The  spectra! 
structures  are  discussed  with  reference  to  the  articula¬ 
tory  features,  and  acoustical  Interpretations  of  the  ob¬ 
served  characteristics  of  the  formants  and  antlformant 
are  given.  The  existence  of  certain  gross  spectral  fea¬ 
tures  that  are  characteristic  of  nasals  as  a  class  Is  also 
suggested.  (Contractor's  abstract) 
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APPLICATION  OF  STOCHASTIC  APPROXIMATION 
METHODS  TO  SYSTEM  OPTIMIZATION,  by  D.  J. 
Sakrlson.  July  10,  1962,  74p.  Incl.  dlagrs.  refs.  (Tech¬ 
nical  rept.  no.  391)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  36-039-SC-78108) 

AD  278633  Unclassified 

Systems  whose  form  Is  ftxed  but  which  contain  a  number 
of  variable  parameters  are  considered.  The  system  In¬ 
put  vft),  Is  a  sample  function  from  a  stationary  ergodic 
random  process:  corresponding  to  v(t)  there  :s  another 
ergodic  random  process.  d(t),  which  represents  the  de¬ 
sired  output  for  the  s;  stem.  The  problem  of  Interest  is 
how  to  find  the  setting  of  the  variable  parameters  which 
causes  the  actual  system  out,  q(t),  to  resemble  most 
closely  the  desired  output,  d (t).  An  Iterative  method  of 
solution  Is  the  approach  considered  here.  That  Is,  a 
sequence  of  parameter  settings  Is  generated  by  selecting 
an  initial  setting  and  then  alternately  observing  the  system 
performance  and  altering  the  parameter  setting.  A  par¬ 
ticular  Iterative  adjustment  procedure  is  considered  and 
It  Is  provan  that,  for  certain  forms  of  systems  and  under 
certain  reasonable  conditions  on  the  randum  processes, 
the  sequence  of  parameter  settings  generated  by  the 
adjustment  procedure  does  converge  to  the  optimum 
setting  In  the  mean  square  sense.  (Contractor's  abstract, 
modified) 
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AN  ATTEMPT  TO  MEASURE  ZEEMAN  SPLITTING 
OF  THE  GALACTIC  21-CM  HYDROGEN  LINE,  by  S. 
Welnreb.  [1962]  [4]p.  incl.  dlagrs.  table.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  [DA  36-039- 
sc- 78108],  and  National  Science  Foundation) 

Unclassified 

Published  In  Astrophys.  Jour.,  v.  136:  1149-1152, 

Nov.  1962. 

An  autocorrelation  system  analogous  to  a  radiometer 
having  several  channels  7. 5  kc/s  In  width,  was  used  to 
measure  the  Zeeman  effect  on  the  deep  narrow  features 
of  the  Taus-A  and  Cas-A  absorption  spectra.  It  Is  con¬ 


cluded  that  the  line  of  sight  components  of  the  magnetic 

field  are  less  titan  5  x  10"  SG  and  3  x  10“  °G  in  the  2 
features. 
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AUDITORY  PATTERN-PROCESSING  MODEL  (Abstract), 
by  S.  tnomata.  [1962]  [l]p.  (Sponsored  Jointly  by  Ai r 
Force  Office  of  Scientific  Research.  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  [DA  36-039- sc-78108], 
and  National  Science  Foundation)  Unclassified 

Presented  at  Sixty- third  meeting  of  the  Amer.  Acoust. 

Soc. .  New  York,  May  23-26,  1962. 

Published  in  Jour.  Acoust.  Soc.  Amer. ,  v.  34:  739, 

May  iW2' 

An  auditory  pattern-processing  model  has  been  proposed 
in  which  an  input  auditory  signal  is  roughly  processed 
Initially  by  a  bank  of  low-pass  filters.  Each  Alter  output 
Is  fed  to  a  probabilistic  coder  whose  output  pulse  proba¬ 
bility  is  a  function  of  the  average  energy  of  the  positive 
portion  of  the  Input  signal.  The  circuits  have  3  diffcre'.t 
modes  of  conversion.  A  special  feature  of  the  model  is 
that  the  place  pattern  analysis  Is  done  by  a  process 
similar  to  that  of  solving  a  Fredholm  Integral  equation 
of  the  first  kind,  In  which  the  kernel  is  related  to  the 
transmission  characteristics  of  the  le-w-pass  Alters.  The 
spectrum  reconstruction  or  spectral  sharpening  that  can 
be  achieved  by  this  process  Is  analogous  in  function  to 
the  sharpening  observed  In  neurophysiological  experiments. 
The  time-pattern  analysis,  on  the  other  hand,  Is  carried 
out  by  periodicity-detecting  methods.  The  relation  of 
the  model  to  psychoacoustlcal  and  neurophysiological 
data  is  discussed,  and  the  implications  of  the  model  with 
regard  to  the  specification  of  optimum  speech-processing 
devices  are  considered.  A  programming  method  to 
Implement  the  model  on  a  digital  computer  Is  outlined. 
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BEAM-PLASMA  DISCHARGE  (Abstract),  by  W.  Getty, 

B.  Hartenbaum  and  others.  [1962]  [l]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  Signal  Corps  under 
[DA  36-039-SC-73108])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Atlantic  City,  N.  J. ,  Nov.  28-Dec.  I,  1962. 

Published  in  Bull.  Amer.  Phvs.  Soc.,  Series  II,  v.  8- 
169,  Feb.  28,  1963. 

The  beam-plasma  discharge  Is  a  low-pressure  micro- 
wave  discharge  in  which  the  microwave  power  Is  gen¬ 
erated  within  the  plasma  by  a  collective  Interaction  be¬ 
tween  a  dense  electron  beam  and  the  plasma.  The 
Interaction  between  the  beam  and  plasma  s  such  that 
Intense  microwave  oscillations  are  produced  either  In 
the  neighborhood  of  the  electron-  cyclotron  frequency  or 
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of  w,  o(  the  plasma.  The  oscillations  are  associated 
P 

with  large  oscillatory  velocities  of  the  plasma  electrons. 
If  these  velocities  a-“  large  enough,  the  electrons  will 
further  ionize  the  ambltnt  gas,  thus  shifting  u:  and  the 

oscillation  frequency.  In  the  experiments,  it  is  observed 
that  this  ionization  process  occurs  and  that  ,,p  increases 
rapidly.  Experiments  are  described  in  which  a  pulsed 
10-kev,  1-A  beam  was  injected  along  the  axis  of  a  mag¬ 
netic  mirror  into  a  drift  region  containing  gas  (Ar,  He, 
H,>  at  10  —10  mm  Hg.  Plasmas  were  produced  with 

“  12  3 

densities  greater  than  10  cm  ,  with  electron  "tempera¬ 
tures"  in  excess  of  1000  ev,  and  ion  temperatures  o' 

5—10  ev. 
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CALCULATION  OF  DISTRIBUTIONS  IN  ONE- DIMEN¬ 
SIONAL  PLASMA  SHEATHS,  by  D.  J.  Rose  and  R.  J. 
Esterling.  [1962]  [2)p.  Inrl.  diagrs.  (Sponsored  jointly 
by  Ai>-  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  [DA  36-039- sc- 
78108],  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Appl.  Phys. ,  v.  33:  3317-3318. 
vov.  195S7 

In  collisionless  plasma  acceleration  and  sheath  problems, 
where  the  potential  and  one  of  the  fluxes  are  known,  the 
distribution  in  energy  of  flux  of  the  other  species  can  be 
computed  as  a  solution  of  Abel’s  equation.  This  technique 
is  illustrated,  and  self- consistent  sample  solutions  are 
given  for  ion  and  electron  beams  crossing  a  potential 
drop,  with  a  concomitant- trapped  electron  flux.  (Con¬ 
tractor's  abstract) 
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CALIBRATION  OF  AN  ELECTROMAGNETIC  VELOCITY 
PROBE  POP-  ELECTRICALLY  CONDUCTING  LIQUIDS, 
by  G.  B.  Kliman.  [1962]  [2jp.  incl.  diagrs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  [DA  36-039- 
sc- 78103],  and  Flight  Accessories  Lab.) 

Unclassified 

Published  in  Rev.  Scient.  Instr. .  v.  33:  684-635,  June 
15527 - 

A  miniature  electromagnetic  flowmeter  which  is  suitable 
for  studying  the  effects  of  magnetic  fields  on  flowing 
electrically  conducting  liquids  is  described.  Probe 
calibrations  up  to  140  cm  sec  are  given  and  the  limitations 
of  the  flowmeter  are  discussed. 
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M' ssachusetts  lust,  of  Tech.  [Research  Lab.  of 
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CLICK- EVOKED  RESPONSES  FROM  ELECTRODES 
IMPLANTED  IN  CAT  (Abstract,,  by  D.  C.  Teas  and 
N.  Y.-S.  Klang.  [1962]  [l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  [DA  36-039-SC-78108]; 
National  Instltut  es  of  Health,  and  National  Science  Foun¬ 
dation)  Unclassified 

Presented  at  Fall  meeting  of  the  Amer.  Physiol.  Soc. , 
Buffalo  U  ,  N.  Y.,  Aug.  28-31.  1962. 

Published  in  The  Physiologist,  v.  6:  285,  Nov.  1963. 

At  the  cortex  (Alj  of  the  awake  cat,  the  evoked  response 
to  an  acoustic  click  shows  an  early  (8  -  12  msec)  sur¬ 
face-positive  deflection,  a  second  (22  -  23  msec)  surface- 
positive  deflection,  and  a  later  (60  -  60  msec)  surface- 
negative  deflection.  The  three  deflections  show  differ¬ 
ent  properties  in  relation  to  variation  in  stimulus  pa¬ 
rameters  and  variation  In  organlsmic  jtarameters.  The 
late  deflection  is  labile  and  is  absent  when  the  electro- 
corticogram  and  the  electromyogram  neck  muscles) 
indicate  that  the  cat  is  not  awake.  In  'Ontrast  the  early 
deflection  (8  -  12  msec),  while  less  sensitive  to  change 
In  organismlc  variables,  can  be  manipulated  by  stimulus 
variables,  In  particular  background  nols-».  Thus  the 
early  and  the  late  components  can  be  selectively  elim¬ 
inated  from  the  complex  evoked  response. 
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COMBINATION  OF  NOISE  AND  PURE- TONE  MASKING 
(Abstract),  by  D.  M.  Green.  [1962]  [Ijp.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  Signal  Corps  under 
[DA  36-039-sc- 78108],  and  National  Science  Foundation) 

Unclassified 

Presented  at  Sixty- third  meeting  of  the  A  so  us  t.  Soc. 
Amer. .  New  York,  May  23-26.  1962. 

Published  In  Jour.  Acoust.  Soc.  Amer. ,  v.  34:  745, 

May  19627" 

Consider  a  pulsed  sinusoid  of  1  10  sec  duration  partially 
masked  by  white  noise.  It  Is  well  known  that  the  level 
of  signal  must  be  \~ried  linearly  with  the  level  of  the 
noise  to  maintain  some  constant  degree  of  masking. 

That  is.  the  degree  of  masking  is  consia  .1  if  the  signal- 
io-nolse  ratio  is  constant.  A  similar  relationship  holds 
for  a  pulsed  tone  masked  by  a  continuous  sinusoid  of  the 
same  frequency  Suppose,  tn  separate  experiments,  the 
level  of  noise  and  level  of  the  continuous  sinusoid  are 
adjusted  so  that  each  has  equal  masking  effectiveness  on 
a  signal  of  some  given  level.  If  now  the  noise  and  sine- 
wave  masker  arc  combined,  how  much  must  the  level 
of  the  signal  be  Increased  tn  order  to  achieve  the  same 
level  of  masking  effectiveness  as  before?  Rather  than 
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3  db  or  same  lesser  number,  the  increase  appears  to  be 
somewhere  between  6  and  8  db.  Other  experiments  re¬ 
lated  to  this  phenomena  are  discussed. 
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COMIT:  A  LANGUAGE  FOR  SYMBOL  MANIPULATION, 
by  C.  Bosche.  [1962]  [7]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  [DA  36*039-sc-78108]l 

Unclassified 

Published  in  Symbolic  Languages  in  Data  Processing, 
Proc.  of  the  Symposium,  Rome  (Italy)  (Mar.  26-31, 
1962),  New  York,  Gordon  and  Breach,  1962,  p.  113-119. 

COMIT  is  a  general-purpose  symbol  manipulation  pro¬ 
gramming  language  which  provides  facility  for  pattern 
searches  and  transformations  on  symbolic  elements  held 
In  lists.  It  is  possible  to  write  recursions  with  several 
COMIT  rules  and  to  represent  comn'.ex  structures  of 
Information  In  COMIT.  Since  there  are  several  different 
logical  parts  to  COMIT  storage,  information  may  be 
coded  in  several  ways  and  programs  of  quite  different 
types  written  to  solve  the  same  problem.  Information 
may  be  held  In  constituents,  order  of  constituents,  sub¬ 
scripts,  the  dispatcher,  the  implicit  flow  of  control, 
shelf  order,  etc. 
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COMMENTS  ON  "NOISE  IN  PHOTOELECTRIC  MIXING", 
by  H.  A.  Haus  and  C.  H.  Townes.  [1962]  [2jp.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  [DA  36- 
039-SC-78108])  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  50:  1544- 
1546,  June  1962. 

Comments  are  made  on  the  signal- to-noise  ratios  of 
photoelectric  heterodyne  and  homodyne  converters. 
Similarities  and  differences  between  the  two  types  of  con¬ 
verter  are  dlscussed,and  the  connection  between  Oliver’s 
treatment  (Proc.  IRE,  v.  49:  1960-1961,  Dec.  19J1)  and 
the  principle  of  complementarity  is  pointed  out. 
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A  DECISION  STRUCTURE  TOR  TEACHING  MACHINES, 
by  R.  D.  Snallwood.  July  1962.  !v.  lncl.  diagrs. 
tables,  refs.  (Special  technical  rept.  no.  7)  Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research.  Office 
of  Naval  Research,  and  Signal  Corps  under  DA  36-039- 
sc-78108)  AD  237647  Unclassified 


The  purpose  of  this  report  is  to  present  a  possible 
decision  structure  that  can  be  used  by  a  teaching  ma¬ 
chine.  Elements  which  constitute  the  structure  within 
which  the  quantitative  nature  of  the  teaching  machine 
operates  are  Introduced.  An  evaluation  of  the  per¬ 
formance  of  2  estimation  models  on  a  set  of  actual  re¬ 
sponses  by  students  to  a  teaching  machine  program  is 
given.  Finally,  a  description  is  presented  of  a  pre¬ 
liminary  teaching  system  that  was  constructed  to  illustrate 
how  one  could  use  the  structure  and  tools  in  a  specific 
device. 
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DEPOLARIZATION  OF  Hg202  ATOMS  IN  THE 
METASTABLE  63P2  STATE  (Abstract),  by  B.  B.  Aubrey 

and  L.  C.  Bradley,  HI.  [1962]  [l]p.  On  cooperation 
with  Yale  U. ,  New  Haven,  Conn. )  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  [DA  36-039- sc-78 108]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  IT.  v.  7: 
259,"  Apr.  23,  1962. 

3 

Hg  atoms  were  excited  to  the  metastable  6  P2  state  by 

unidirectional  electrons  in  a  planar  diode  containing 
natural  Hg  at  a  pressure  of  a  few  microns.  The  polariza¬ 
tion  In  the  3Pj  state  of  Hg202  was  determined  by  measur¬ 
ing  the  absorption  of  the  vapor  for  polarized  >  5461  radi- 
198 

atton  from  an  Hg  lamp  in  a  scanning  magnetic  field. 
The  mean  times  between  quenching  and  depolarizing 

collisions.  Tq  =(5.5  :  2.0)  x  10'3  sec  and  T}  =(3.2  i 
2. 0)  x  10'3  sec,  respectively,  were  determined  for 

Hg202  raetastables  by  letting  argon  into  the  diode  and  by 
measuring  the  quenching  and  depolarization  of  the 

Hg  32  metastablts  as  a  function  of  the  argon  pressure. 
The  value  of  Tj  yields  a  value  of  (1.3  i  0.8)  x  10* 14  Cm2 
for  the  cross  section  for  depolarization  of  the  melastables 
by  ground- state  Hg  atoms. 
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DIFFUSION  OF  A  FINITE  CYLINDRICAL  PLASMA  IN 
A  MAGNETIC  FIELD  (Abstract),  by  S.  D.  Rothleder 
and  D.  J.  Rose.  [1962]  [ljp.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research.  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  [DA  36-039- sc-78103]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Atlantic  City.  N.  J..  Nov.  28-Dec.  1,  1962. 
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Published  in  Bull.  Amer.  Phys.  Soc.,  Scries  II,  v.  8: 
ns:  Feb.  28.  1963. 

Measurements  were  made,  with  Langmuir  probes  of  the 
spatial  distribution  of  plasma  density,  potential,  electron 
temperature,  and  current  density  in  a  steady- state,  mag¬ 
netically  confined,  finite  cylindrical  plasma.  The  plas¬ 
ma.  of  density  and  percentage  ionization  greater  than 
101?  cc  a  id  50  «,  respectively,  was  produced  by  a 
hollow -cathode  discharge  plasma  source  located  on  the 
axis  of  the  cylinder.  The  measurements  were  made  for 
magnetic  fields  in  the  range  300-1100  G.  and  for  both 
insulating  and  conducting  cylindrical  end  plates.  Signifi¬ 
cant  differences  were  found  in  the  radial  distributions  of 
plasma  properties  for  the  2  cases  of  insulating  and  con¬ 
ducting  end  plates,  which  were  directly  related  to  cor¬ 
responding  changes  in  the  current-density  distribution. 
The  experimental  results  can  be  explained  in  terms  of 
a  steady- state,  continuum  plasma  theory  with  classical 
collisional  diffusion. 
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ELECTHOHYDRODYNAMIC  AMPLIFICATION  (Abstract), 
by  J .  R.  Melcher.  [1962]  { 1  Jp.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Researcn,  and  Signal  Corps  under  [DA  36-039- sc- 
78106])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Northwestern  U. ,  Evanston,  III.,  June  19-21,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7: 

414,  June  1(),  1962. 

The  dynamics  of  conducting  jets  stressed  by  electric 
fields  is  considered  theoretically  .'nd  experimentally.  At 
sufficiently  high  electric  fields,  jets  of  plane  and  circular 
cross  section  display  a  convective  Instability,  if  the  jet 
velocity  exceeds  the  effective  phase  velocity  of  a  caplllary 
surlaco  wave.  Interactions  with  external  electrodes  such 
.is  are  used  to  introduce  and  extract  electr'cal  energy 
from  the  jet  arc  considered.  If  a  sinusoidal  signal  is 
introduced  on  the  plane  jet.  it  is  amplified  at  the  expense 
of  the  steady  kinetic  flow  energy  at  a  rate  and  over  a 
frequency  range  that  increase  with  the  applied  field  in¬ 
tensity.  If  plane  parallel  electrodes  interact  strongly 
with  the  plane  jet,  this  increase  is  directly  proportional 
to  the  field.  The  circular  jet  behaves  roughly  in  *he 
same  »ay,  except  that  there  may  be  a  lower  and  an  upper 
cutoff  frequency  that  depend  on  the  circular  mode  excited. 
A  circular- jet  experiment  showed  an  upper  cutoff  fre¬ 
quency  ihat  agreed  with  the  theory.  The  frequency  range 
was  9-500  cps.  The  input  capacitance  Is  less  than 
- 1 2 

1C  '  F  with  a  resistance  limited  by  the  insulation  used. 
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EMISSION  OF  MICROWAVES  FROM  PLASMAS,  by  G. 
Bekefi.  [1962]  [17]p.  Incl.  dlagrs.  table,  refs,  (^on- 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
DA  36-039-sc- 78108,  and  National  Science  Foundation) 

Unclassified 

Published  In  Engineering  Aspects  of  Magnetohydro- 
dynamlcs,  Proc.  of  the  Third  Symposium,  Rochester, 

N.  Y.  (Mar.  28-29,  1962),  New  York,  Gordon  and 
Breach,  1964,  p.  7-23. 

The  results  of  3  experiments  made  on  plasmas  with  non- 
Maxwelllan  distributions  are  described  The  first  ex¬ 
periment  was  successful  in  the  sense  that  the  observa¬ 
tions  could  be  Interpreted,  and  the  mean  electron  energy 
and  the  distribution  function  could  be  estimated.  The 
second  and  third  experiments  did  not  produce  meaning¬ 
ful  results. 
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FOURIER  COEFFICIENTS  OF  POWER- LAW  DEVICES, 
by  P.  Penfield,  Jr.  [1962]  [1 6jp.  Incl.  re/s.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Restarch, 

Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-SC-78108,  and  Ford  Foundation)  Unclassified 

Published  in  Jour.  Franklin  Inst. ,  v.  273:  107-122, 

Feb.  1962. 

A  definite  Integral  often  used  In  evaluating  Fourier 
coefficients  of  power- law  devices  under  sinusoidal  ex¬ 
citation  is: 

r2”  a 

1  I  (1-5  coswi)  cos  nti'td(u.'t)  where  a  Is  an 
2*  '0 

exponent  characteristic  of  the  device,  and  5  Is  an  ampli¬ 
tude  factor.  In  many  practical  cases,  this  integral  can 
be  evaluated  in  closed  form,  and  when  It  cannot,  there 
Is  a  rapidly  converging  series  representation.  This 
representation  can  be  used  to  derive  differentiation 
formulas  and  recursion  relations,  and  Is  also  Ideally 
suited  for  numerical  calculations.  This  representation 
ts  discussed:  differentiation  and  recursion  relations 
are  gtven;  and  several  of  the  closed-form  solutions  are 
listed.  (Contractor’s  abstract,  modified) 
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FREQUENCY  AND  TEMPERATURE  DEPENDENCE  OF 
ULTRASONIC  ATTENUATION  IN  LIQUID  HELIUM 
BELOW  1  *K  (Abstract),  by  W.  A.  Jeffers,  Jr.  and 
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W,  H.  Whtti.ey.  [1932j  [l]p.  (Sponsored  Jointly  by  At r 
Force  Office  cf  Scientific  Research,  Office  of  Nava! 
Research,  and  Signal  Corps  under  [DA  36-039- ac-78’08) 
and  National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  In  Bull.  Amer.  Phvs.  Soc..  Series n,  v.  7: 

'?72rXu£~5'f>  1862. 

The  coefficient  of  absorption  of  sound  in  liquid  helium 
has  beei.  measured  at  frequencies  of  2. 02,  3.91,  6.08, 
and  10. 22  me/  sec  at  temperature*,  down  in  0. 2°K.  Be¬ 
low  0.  6'K,  the  attenuation  varies  approximately  as 
I  5,  3 

in  '  t  .  U  the  data  are  -.ormallzed  tc  measirements  of 
the  absolute  attenuation  xbove  1  'K,  the  aticn  nation  below 
approximately  0.3^  7p  pears  to  fall  to  zero  nore 
3 

rapidly  than  T  ,  In  apwrent  agreement  with  toe  results 
of  earlier  fcxpertmi.iU,  However.  *f  email  corrections, 
consistent  with  the  unce.-talndis  in  temperature  measure¬ 
ment  above  1%  are  made  to  the  normalization  constants, 
this  change  in  temperature  dependence  can  be  made  to 
disappear.  It  seems  probable  that  the  attenuation  coeffi¬ 
cient  varies  hs  ce1'5T3  from  0.6”K  down  to  the  lowest 
temperatures  reacned.  Above  0. 6°K,  the  curves  at  the 
lower  frequencies  rise  more  rapidly  tlian  up  to  the 
peak  of  the  absorption  curve. 
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FUNCTIONAL  ANALYSIS  APPLIED  TO  NONUNEAR 
FEEDBACK  SYSTEMS,  by  G.  Zames.  [1962]  [13jp. 

Incl.  dlagrs.  refs.  (In  cooperation  with  Harvard  U. , 
Cambridge,  Mass. )  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  36-039-SC-78108,  and  Office 
of  Naval  Research  under  Nonr- 186616)  Unclassified 

Published  In  I.  E.  E.  E.  Trans,  on  Circuit  Theory, 
v.  CT-ld:  392-404,  Sept.  1963. 

An  operator  theory  is  outlined  for  the  general,  non¬ 
linear,  feedback  loop.  Methods  for  bounding  system 
responses  and  Investigating  stability  are  Introduced. 

An  Iterative  expansion  of  the  feedback  loop,  valid  for 
large  nonllnearltles  and  unstable  systems,  Is  derived. 

The  theory  ts  applied  to  the  study  of  nonlinear  distortion 
In  a  class  of  amplifiers:  It  Is  shown  that  feedback  reduces 
distortion  for  band- limited  inputs.  A  model  of  stable 
distortion  is  obtained  and  an  Iteration  with  optimized 
rate  of  convergence.  Is  derived.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  lab.  of 
Electronics,  Cambridge. 

A  FUNDAMENTAL  f  IMPLEMENTARY  PRINCIPLE 
FOR  INDUCTIVE  I/yGIC,  by  M.  C.  Goodall.  [1962] 

(ljp.  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 


Research.  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  SS-039-BC-78108)  Unclassified 

Published  In  Nature,  v.  194:  998.  June  9,  1962. 

A  Is  to  be  taken  as  an  interrogation  (or  selective  punctua¬ 
tion)  of  U,  the  i espouse  S  of  which  Is  a  string  leading 
from  A  to  a  true  sentence  S  in  some  L.  A  formalism 
may  be  set  up  In  which  MS,S)  plays  the  part  of  a 
Lagrar.gtan  function.  The  formalism  is  analogous  to  the 
many-partlcle  theory  because  L(S,  S)  must  always  contain 
the  results  of  indefinitely  many  other  punctuations.  The 
principal  Interest  of  this  formalism  is  that  it  is  appropri¬ 
ate  to  investigating  the  relatton  between  an  evolutionary 
system  such  as  O  and  its  environment  U. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronic*.  Cambridge. 

GENERATION  OF  A  HOT.  DENSE  PLASMA  BY  A 
COLLECTIVE  BEAM-PLASMA  INTERACTION,  by  L  D. 
Smullin  »>nd  W.  D.  Getty.  (1962]  [4]p.  Incl.  illus.  dlagrs. 
( Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Olfice  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039-SC-78108],  and  National  Science 
Foundation)  Unclassified 

Published  In  Phys.  Rev.  Ltrs. ,  v.  9:3-6,  July  1,  1962. 

A  pulsed  10  kev  1A  electron  beam  ts  projected  Into  a 
drift  region  and  confined  by  an  axla1  magnetic  field  of 
200- 1000  gauss.  The  various  quantities  observed  are 
the  Instantaneous  currents  to  the  wall,  anode  and  collec¬ 
tor:  the  response  of  a  photomultiplier  pointed  at  the  pa'Ji 
of  the  beam;  the  video  output  of  a  tuneable  microwave 
receiver  and  x  radiation.  It  Is  shown  that  the  collector 
current  reaches  a  peak  and  remains  constant  for  the 
first  1.5  m  sec  of  a  pulse  and  then  breaks  up.  the  missing 
current  appearing  as  wall  current.  Sometime  after  this 
break  strong  oscillations  are  detected,  from  the  fre¬ 
quency  of -which  the  electron  density  is  computed. 
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GROWING  HELICAL  DENSITY  WAVES  IN  SEMI¬ 
CONDUCTOR  PLASMAS,  by  C.  E.  Hurwltz  and  A.  L. 
McWhorter.  [1962]  [3]p.  incl.  dlagr.  refs.  (Sponsored 
Jointly  by  Air  Force  [Office  of  Scientific  Research], 
Office  of  Naval  Research,  and  Signal  Corps  under 
[DA  36-039- sc- 78108])  Unclassified 

Published  in  Phys.  Rev.  Ltrs..  v.  10:  20-22.  Jan.  1. 

T§53. 

Theory  and  experiments  are  described  using  high 
quality  germanium  filaments.  The  observed  effect  of 
spatially  growing  screw- shaped  waves  shows  up  in  the 
form  of  a  untdirecfional  traveling- wave  amplification. 
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Massachunelts  Inst.  <<f  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

INSTABILITIES  OF  A  LIQUID  CONDUCTOR,  by  U. 
IngardzndD.  S.  Wiley.  J1962)  (3)p.  lncl.  illus.  dlagrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  o!  Naval  Research,  and  Signal  Corp6 
under  [DA  36-039- *c-78108])  Unclassified 

Published  In  Phys.  Fluids,  v.  5:  1600-1502,  Dec.  1962. 

Observations  of  pinch  and  spiral  instabilities  of  a  liquid 
conductor  falling  In  an  axial  magnetic  field  are  reported. 
Measured  rates  of  change  of  the  stream  diameter  and  the 
spiral  radios  are  given,  and  a  stream  bifurcation  phe¬ 
nomenon  that  was  Induced  by  spiral  Instability  is  de¬ 
scribed. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
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INTERACTION  BETWEEN  COLD  PI  AS  MAS  AND 
GLIDED  ELECTROMAGNETIC  WAVES,  It,  by  L. 

Mower  and  S.  J.  Buchsbaum.  [1962]  [7 ]p.  lncl.  dlagrs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  3G-039-SC-78108],  and  Atomic  Energy  Com¬ 
mission!  Unclassified 

Published  in  Phys.  Fluids,  v.  5:  1545-1551,  Dec.  1962. 

The  Interaction  between  cyllndrlcally  symmetric  aniso¬ 
tropic  plasma  column  and  bounded  electromagnetic  waves 
Is  analyzed  theoretically.  The  properties  of  a  cylindrical 
cavity  coaxial  with  a  cold  plasma  column  and  a  coaxial 
witn  a  static  magnetic  fielu  are  determined.  The  shift 
in  the  resonant  frequency  of  the  cavity-plasma  system 
is  calculated  In  the  high-electron-denslty  limit  and  com¬ 
pared  with  the  numerical  solution  presented  earlier. 
(Contractor's  abstract) 
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INTERACTION  OF  A  DIRECTED  PLASMA  WITH  A 
MAGNETIC  MIRROR  (Abstract),  by  L.  M.  Lidsky  and 
D.  J.  Rose.  [1962]  [ljp.  (Sponsored  jointly  by  Atr 
Force  Office  of  Scientific  Research.  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  [DA  36-039-  sc-78108]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soe. , 

Atlantic  City,  N.  J..  Nov.  23-Dec.  1.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. .  Series  fl,  *.  S: 
162.  Fe&r'28,  1963. 

The  interaction  between  a  directed  plasma  and  a  "mag¬ 
netic  barrier"  was  In  estlgated  using  a  stationary  plasma 
column  and  a  moving  magnetic  field.  This  scheme  has 


the  advantage  that  the  plasma  properties  at  e  better 
known.  The  plasma  (He  or  Ar),  supplied  by  a  modified 
hollow- cathode  source,  had  density  of  up  to  lO'^/cm® 
and  was  75%-95%  Ionized.  The  magnetic  field,  generated 
by  a  pulsed,  capacltlvely  loaded  helical  line,  had  a  trans- 

7 

lattonal  velocity  1.5  x  10  cm  'M  sec  with  peak  field 
4000  G.  Tttanate  ceramic  formed  the  dielectric  element. 
A  correction  for  the  Important  hut  often  overlooked 
effect  of  inductive  coupling  was  derived.  The  experi¬ 
ments  showed  no  evidence  o'  ton  reflection  from  the 
moving  barrier.  A  large  number  of  high-energy  (>  200 
ev)  electro. -s  was  generated  during  passage  of  the  pulse. 
These  are  f,Uribut»d  to  nonadlabahc  reversed- field  heat¬ 
ing  of  electrons  trapped  In  a  positive  space-charge- 
potential  region  a*,  the  position  of  the-  field  peak. 
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INTERFEROMETRIC  METHOD  OF  VELOCITY  OF 
LIGHT  MEASUREMENT,  by  G.  W.  Stroke.  [1962]  [6]p. 
lncl.  tllus.  dlagrs.  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Nava!  Re¬ 
search,  and  [Signal  Corps]  under  [DA  36-039-SC-78108]) 

Unclassified 

Published  In  Appl.  Opt. ,  v.  2:  481-486.  May  1963. 

An  association  of  Interferometric  methods  Is  the  3,2- 
cm  microwave  and  visible-light  optical  domains  is  now 
being  used  for  the  measurement  of  the  velocity  of  light 
Ir.  terms  of  primary  atomic  constants,  an  atomic  clock 
for  the  frequency  and  a  light  source  (Hg  196,  Kr  86, 
optical  maser)  for  the  length.  The  microwave  .  iterfer- 
omeiry  Is  carried  out  by  hydraulically  and  continuously 
moving  a  piston  In  a  perfect  silver-plated,  optically 
polished,  fused-quartz,  cylindrical  rcBonant  cavity. 

The  optical  and  mechanical  systems  Involve  several 
novel  features  extending  the  Interferometric  servo- 
control  method  using  photoelectric  detection  successfully 
applied  to  the  ruling  of  high- resolution  gratings.  With 
precisions  as  good  or  better  than  those  obtained  In  any 
previous  measurement  of  c,  an  Increase  In  accuracy  by 
1  to  3  orders  of  magnitude  results  from  the  use  of 
primary  standards  for  the  frequency  and  length  rather 
than  the  unreliable  secondary  standards  used  heretofore. 
This  fact  applies  to  other  velocity- of- light  measure¬ 
ments  as  well  and  should  help  in  reducing  the  rather 
disturbing  dispersion  Ir.  the  values  of  c,  which  heretofore 
considerably  exceeded  the  precisions  obtained  In  the 
measurements.  (Contractor’s  abstract) 


1850 

Massachusetts  Inst  ofT;ch.  Research  Lab.  of 
Electronics,  Cambridge. 

I.  IONIZATION  OF  CESIUM  AT  SURFACES.  It.  TEE 
ENERGY  DISTRIBUTION  FOR  ELECTRONS  IN  A 
THERMIONIC  DIODE  PLASMA  CANNOT  BE  TRULY 
MAXWELLIAN,  by  W.  B.  Nottingham.  Aug.  17.  1962, 
25p.  lncl.  dlagrs.  tables.  (Technical  rept.  no.  405) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
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Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  DA  36-039- SC-7810S)  AD  234489 

Unclassified 

Part  1  published  .r  Advanced  Energy  Conversion,  v.  3: 

245-2537  19487 

Part  II  published  In  Advanced  Energy  Conversion,  v.  2: 
467-479,  19"527TCF0SR-J1119;  AD  403611) 

In  Part  I,  experiments  have  been  conducted  to  study 
Ionization  quantitatively  for  a  low  Cs  concentration. 
Electrons  were  accelerated  from  heated  surfaces  E2 
and  E3  bombard  El.  Ions  produced  at  or  near  El  were 
then  accelerated  toward  the  Ion  collector  to  serve  as  a 
measure  of  the  Ion  production.  Results  of  this  experi¬ 
ment  indicate  that  no  appreciable  Ion  current  was  pro¬ 
duced  In  Cs  vapor  controlled  by  a  -  350  “K,  by  elec¬ 
trons  having  an  energy  less  than  3.89  volts.  The  square 
root  of  the  Ion- to- electron  current  ratio  was  a  linear 
function  of  the  surface  electron  energy  In  excess  of  the 
Ionization  potential.  Although  not  accurately  determined, 
the  Ionization  coefficient  is  given  by  Pj  =  P-  (V-Vj)  with 
Pj  =  20  cm*1v"1  for  the  standard  conditions  of  3. 54  x 

101®  atoms/cm^.  In  Part  n,  the  energy  distribution  of 
electrons  Is, studied.  For  refractory  emitters,  such  as 
W,  Ta,  and  Mo,  operated  in  an  energy- conversion  diode, 
the  ratio  of  the  emitter  temperature  to  the  Cs  tempera¬ 
ture  strongly  Influences  the  operating  properties.  If 
this  ratio  exceeds  3. 2,  an  Ion- rich  sheath  usually  forms 
at  the  emitter  surface;  electrons  are  accelerated  In  the 
plasma  space  by  this  Injection  potential.  An  analysis 
shows  that  at  the  open-circuit  condition,  the  energy  dis¬ 
tribution  of  the  electrons  at  the  plasma  edge  of  the  emitter 
sheath  carnet  be  a  true  Maxwellian  over  the  entire  range 
In  electron  energy;  Instead,  It  Is  thought  to  be  made  op 
of  2  quasi-  Maxwelllans.  The  low  energy  electrons  are 
trapped  and  may  have  a  high  average  energy  close  to  that 
of  the  injection  potential.  The  untrapped  electrons  will 
have  a.  electron  temperature  equal  to  that  of  the  emitter 
and  their  density  will  be  that  associated  with  an  apparent 
or  ficticious  density  many  times  that  of  the  actual  density. 
A  theory  has  been  developed  to  describe  quantitatively 
the  relations  that  must  be  satisfied  for  the  description 
above  to  apply.  It  is  concluded  that  If  the  emitter-  to- 
Cs  temperature  ratio  exceeds  3. 6,  volume  Ionization  Is 
not  required  for  a  j  table  sheath.  In  the  range  3. 2-3. 6, 
surface  ionization  Is  usually  Insufficient,  and  it  Is  neces¬ 
sary  to  have  volume  Ionization  to  sustain  the  sheath. 
(Contractor’s  abstract,  modified) 
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A  KINETIC  STUDY  OF  GLUTAMIC- ASPARTIC  TRANS¬ 
AMINASE,  by  G.  G.  Hammes  and  P.  rasella.  (1962) 

(7jp.  incl.  Ulus,  dlagrs.  tables,  refs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  [DA  36-039- sc- 
78108],  and  National  Institutes  of  Health) 

Unclassified 

Published  In  Jour.  Amer.  Chem.  Soc. ,  v.  84  :  4644-4650. 
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Kinetic  studies  of  glutamic-aspartic  transaminase  have 
been  made  high  enzyme  concentrations  (10"®  M)  using 
tiie  temperature  jump  method.  The  obsefed  relaxation 
times  ranged  from  less  than  50  ti  sec  to  about  20  msec . 
The  minimal  mechanism  consistent  with  spectral  and 
kinetic  data  Is  +  As  =  Xj  =  X2  =  EM  *  Oa 

(1)  Em  +  Kg  =  Y2  =  Vj  =  EL  *  Gm  (2).  Here  EL  Is  the 
aldehydic  form  of  the  enzyme,  EM  j8  the  amtnic  form, 
Gm,  Kg,  Oa  and  As  are  the  substrates  glutamate, 
ketoglutarate,  oxalacetate  and  aspartate,  respectively, 
and  the  X's  and  Y's  are  enzyme- substrate  Intermediates. 
Individual  rate  constants  or  lower  bounds  thereof  were 
obtained  for  all  of  the  steps;  in  addition  approximate 
spectra  were  found  for  the  intermediates  which  are  con¬ 
sistent  with  their  being  Schiff  bases.  The  binding  con- 
slants  for  Schiff  base  formation  are  quite  high — 10  to 
10®  M*1  depending  on  the  specific  substrate.  The  meas¬ 
ured  blmolecular  rate  constants  for  the^intenjonverston 
of  Intermediates  are  between  10  and  10  sec  .  These 
results  are  also  in  accord  with  stopped- flow  and  equi¬ 
librium  dialysis  experiments.  (Contractor's  abstract) 
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KINETIC  THEORY  OF  PLASMA  AND  ELECTROMAG¬ 
NETIC  FIELD  (Abstract),  by  T.  H.  Dupree.  [1962] 

[l]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-G39-SC-78108],  and  National  Science 
Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Atlantic  City,  N.  J.,  Nov.  28-Dec.  1,  1962. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  IT,  v.  8: 
151,  Feb.  23.  1363. 


By  generalizing  a  method  due  to  Klimontorich,  It  has 
been  possible  to  derive  a  closed  set  of  equations  for 
plasma  and  electromagnetic  fields.  These  equations 
determine  the  particle  distribution  functions  and  en¬ 
semble-averaged  fields  as  well  as  a  complete  set  of 
correlation  functions  Involving  particle  and  field  fluctua¬ 
tions.  The  equations  are  not  limited  to  steady- state  or 
uniform  plasmas.  It  is  shown  that,  in  general,  a  correla¬ 
tion  exists  between  all  field  components  even  though 
there  is  no  direct  Interaction  between  fields.  Solutions 
for  all  correlation  functions  have  been  obtained  and  are 
valid  for  small  departures  from  the  steady  state.  These 
correlation  functions  have  been  used  to  obtain  formulas 
for  electromagnetic  energy  density,  incoherent  scatter¬ 
ing.  and  a  generalized  collision  integral. 
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USP  1.5  PROGRAMMER'S  MANUAL,  byJ.  McCarthy. 
P.  W.  Abrahams  and  others.  Aug.  17,  1962,  99p.  incl, 
diagrs.  tables.  (Sponsored  jointly  by  Air  Force  Office 
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of  Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  u.ider  DA  36-039-sc-78108,  National 
Institutes  of  Health,  and  National  Science  Foundation) 

AD  406138  Unclassified 

The  LISP  language  Is  designed  primarily  for  symbolic 
data  processing,  it  has  been  used  for  symbolic  calcula¬ 
tions  in  differential  and  Integral  calculus,  electrical 
circuit  theory,  mathematical  logic,  game  playing,  and 
other  fields  of  artificial  Intelligence.  LISP  Is  a  formal 
mathematical  language;  it  is  therefore  possible  to  give 
a  concise  yet  complete  description  of  it.  Such  is  the 
purpose  of  the  first  section  of  the  mami'il.  Other  sections 
describe  ways  of  using  LISP  to  advantage  and  explain 
extensions  of  the  language  which  make  it  a  co  vtrient 
programming  system. 
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THE  LOGICAL  BASIS  OF  LINGUISTIC  THEORY,  by  N. 
Chomsky.  [1962]  [95]p.  incl.  diagrs.  refs.  (Sponsored 
jo  ntly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  DA  36-039- 
sc-78108,  and  National  Science  Foundation) 

Unclassified 

Published  in  Proc.  Ninth  Internafl.  Cong,  of  Linguists, 
Cambridge,  Mass.  (Aug.  27-31,  1962),  ed.  by  H.  G. 
Lur.t.  The  Hague  (Netherlands),  Mouton  and  Co. ,  1964, 
p.  914-1008. 

In  this  paper  the  term  linguistic  theory  is  restricted  to 
systems  of  hypotheses  concerning  the  general  features 
of  human  language  put  forth  in  an  attempt  to  account  for 
a  certain  range  of  linguistic  phenomena.  Various  levels 
of  success  may  be  attained  by  a  grammatical  description 
associated  with  a  particular  linguistic  theory.  The 
lowest  level  of  success  is  achieved  if  the  grammar  pre¬ 
sents  the  observed  primary  data  correctly.  A  second 
and  higher  level  of  success  Is  achieved  when  the  grammar 
gives  a  correct  account  of  the  linguistic  intuition  of  the 
native  speaker,  and  specifies  the  observed  data  in  terms 
of  significant  generalizations  that  express  underlying 
regularities  in  the  language.  A  third  and  still  higher 
level  of  success  is  achieved  when  the  associated  linguistic 
theory  provides  a  general  basis  for  selecting  a  grammar 
that  achieves  the  second  level  of  success.  In  this  case, 
we  can  say  that  the  linguistic  theory  in  question  suggests 
an  explanation  for  the  linguistic  intuition  of  the  native 
speaker.  Roughly  stated  these  levels  may  be  referred 
to  as  observational,  descriptive,  and  explanatory  ade¬ 
quacies.  Several  examples  are  given  of  how  a  higher 
level  of  adequacy  might  be  achieved  by  linguistic  theory 
in  the  domains  of  phonology  and  syntax.  A  cor  cem  with 
perception  and  acquisition  of  language  has  played  a  sig¬ 
nificant  role  in  determining  the  course  of  development  of 
linguistic  theory.  This  report  tries  to  show  that  the 
basic  point  of  view  regarding  both  perception  and  acquisi¬ 
tion  has  been  much  too  particularistic  and  concrete.  It 
has  failed  totally  to  come  to  grips  with  the  creative  as¬ 
pect  of  language  use,  that  is  the  ability  to  form  and 
understand  previously  unheard  sentences. 
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LOSS  IN  INFORMATION  TRANSMISSION  THROUGH 
TWO-WAY  CHANNELS,  by  F.  Jellnek.  [1962]  [35jp. 
incl.  diagrs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  [DA  36-039-  sc-78108[)  Unclassified 

Published  in  Inform,  and  Control,  v.  6:  337-371,  Dec. 

1563: - 

A  discrete  2- way  channel  related  to  the  pioneering  work 
of  C.  E.  Shannon  (see  Item  no.  1493,  Vol.  IV)  and  further 
developed  by  R.  M.  Fano  (see  Item  no.  1427,  Vol.  IV) 
is  considered.  Certain  restrictions  are  put  on  the  prob¬ 
ability.  The  terminals  are  connected  to  finite-memory 
stationary  signal  sources.  These  signal  sources  gener¬ 
ate  channel  Inputs  depending  on  sequences  of  past  outputs 
and  inputs.  Expressions  for  average  information  trans¬ 
mission  rates  in  the  left-to- right  and  right-to-left  direc¬ 
tions  can  be  developed  and  their  sum  will  be  a  simple 
Information  measure.  When  mutually  Independent  mes¬ 
sages  are  to  be  transmitted  in  opposite  directions 
through  the  channel,  it  is  desirable  that  they  be  encoded 
into  sequences  of  strategy  functions  which,  together  with 
the  received  signals,  constitute  Inputs  to  a  transducer 
whose  outputs  are  the  channel  Input  signals.  The  mes¬ 
sage  source  encoder- transducer  combination*  are 
stochastically  equivalent  to  signal  sources  wfc'se  outputs 
are  governed  by  appropriate  probabilities.  We  can 
Interpret  the  transducer-channel  combination  as  a  de¬ 
rived  2- way  channel  whose  inputs  are  the  strategy  func¬ 
tions  and  whose  outputs  are  the  outputs  of  the  underlying 
channel.  Expressions  for  the  information  transmission 
rate  through  the  2  directions  of  the  derived  channel  are 
developed  and  are  compared  to  the  expresJ-:as  for  the 
average  information  about  outputs  of  the  equivalent  sig¬ 
nal  sources,  transmitted  through  the  underlying  2- wav 
channel.  The  values  of  the  former  expressions  are 
found  to  be  less  than  or  equal  to  the  values  of  the  latter, 
the  difference  constituting  a  'coding  in'jrmation  loss’. 

A  condition  on  the  transmission  probabilities  permits  a 
class  of  lossless  channels  to  be  defined.  Similarly, 
another  clsss  is  defined  having  the  property  that,regard- 
less  of  the  strategy  code  used,  the  information  transmitted 
through  the  derived  charnel  will  be  strictly  less  than  the 
information  transmitted  through  the  underlying  channel. 
The  consequences  of  the  above  results  on  the  random 
selection  of  message  codes  are  discussed.  It  is  shown 
that  one  can  obtain  the  number  of  variables  to  be  opti¬ 
mized  when  best  random  codes  for  lossy  channels  are 
desired,  by  using  the  number  of  variables  for  lossless 
channels  as  an  exponent  to  the  product  of  the  size  of  the 
input  and  output  signal  alphabets.  For  ti  e  lossy  channel 
class  a  simplified  encoding  procedure  must  in  practice 
be  applied,  but  as  can  be  demonstrated,  it  will  not  yield 
optimal  codes.  (Math.  Rev.  abstract) 
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Massachusetts  Inst.  o(  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

LOW  RESONANT- FREQUENCY  BARIUM-TITANATE 
TRANSDUCER,  by  L.  W.  Dean.  Ill  and  N.  A.  Ball. 
[1962]  [ljp.  incl.  diagr.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  (DA  36-039- sc-78 108]) 

Unclassified 

Published  In  Jour.  Accust.  Soc.  Amer. ,  v.  34:  347, 

Mar.  Idti2. 

A  transducer  consisting  of  a  barium- tttanate  bllamlnate- 
strlp  mass  loaded  at  the  ends  was  found  to  have  a  reso¬ 
nant  frequency  In  the  range  200-1700  cps.  Comments 
are  made  on  some  of  the  electrical  and  mechanical  pa¬ 
rameters  of  this  composite  transducer.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics.  Cambridge. 

THE  MAGNETOHYDRODYNAMIC  FLOW  PAST  A 
NONCONDUCTING  FLAT  PLATE  IN  THE  PRESENCE 
OF  A  TRANSVERSE  MAGNETIC  FIELD,  by  D.  M.  Dlx. 
Doctoral  thesis,  July  9,  1962,  128p.  Incl.  diagrs.  tables, 
refs.  (Technical  rept.  no.  397)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research.  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-039- sc- 78108; 
Dept,  of  the  Army,  and  National  Science  Foundation) 

AD  278682  Unclassified 

Also  published  In  Jour.  Fluid  Mech. .  v.  15:  449-476, 

Mar.  1963.  " 

The  general  character  of  the  magnetohydrodynamlc  flow 
past  a  non-conducting  flat  plate  In  the  presence  of  trans¬ 
verse  magnetic  fields  Is  analyzed  In  some  detail.  The 
appropriate  extension  of  the  Rayleigh  problem  to  the 
magnetohydrodynamlc  case  Is  shown  to  yield  solutions 
which  correctly  predict  some  features  of  the  steady  flow- 
past  a  seml-lnflnite  flat  plate;  in  addition,  it  is  shown 
that  the  knowlege  of  these  significant  features  permits 
an  easy  evaluation  cf  their  magnitudes  in  other  extensions 
of  the  Rayleigh  problem.  The  flow  past  a  semi- Infinite 
flat  plate  is  analyzed  by  2  methods.  First,  by  linearizing 
the  governing  equations  and  incorporating  the  assumption 
of  a  low  ratio  of  viscous  to  magnetic  dlffusivity,  the  re¬ 
suits  for  skin  friction  and  the  normal  component  of  mag¬ 
netic  field  at  the  plate  are  obtained,  and  are  shown  to  be 
useful  in  Interpreting  the  character  of  these  low  conduc¬ 
tivity  flows.  Secondly,  the  complete  set  of  governing 
equations  Is  formulated  as  a  finite  difference  problem 
and  solved  numerically  on  a  digital  computer.  The  re¬ 
sults  obtained.  In  addition  to  demonstrating  feasibility 
of  the  numerical  calculations,  show  that  the  disturbance 
produced  by  the  plate  Is  no  longer  confined  to  a  thin 
viscous  layer  If  the  ratio  of  viscous  to  magnetic  dlffusivity 
_  o 

is  greater  than  10  .  but  that  an  appreciable  Alfven  type 
disturbance  is  excited.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

METHOD  AND  MERIT  OF  BINARY  CODING  FOR 
ANALOG  CHANNELS,  by  I.  M.  Jacobs.  [1962]  [9]p. 

Incl.  diagrs.  tables.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  [DA  3C-039- sc-78108j) 

Unclassified 

Published  in  Proc.  Nat'l.  Electronics  Conf. .  v,  18: 
Y55T775r(5Et.  1962. 

Current  engineering  practice  for  achieving  a  low  bit 
error  probability  In  a  binary  transmission  system  is  to 
utilize  pulses  with  a  duration  sufficient  to  insure  the 
required  receiver- signal  selection.  This  practice  is 
Identical  to  obtaining  a  reliable  pulse  by  repeating  each 
information  bit  a  fixed  number  of  times.  Although  opti¬ 
mum  for  the  transmission  of  a  single  information  bit, 
such  repetition  Is  Inefficient  for  the  transmission  of  a 
sequence  of  bits.  The  selection  of  more  efficient  signals 
Is  called  coding.  The  reception  of  coded  signals  is 
conveniently  considered  as  2  steps,  detection  and  decod¬ 
ing,  the  first  largely  analog  and  the  second  largely 
digital.  For  each  pulse  input,  the  detector  produces  an 
output  number  quantized  into  Q  levels.  After  obtaining 
the  detector  output  for  a  block  of  symbols,  the  decoder 
makes  the  final  decision  as  to  the  transmitted  biliary- 
sequence.  In  this  paper,  consideration  '  s  given  to  the 
improvement  In  rate  and  signal- to- noise  ratio  offered 
by  coding  and  decoding  for  3  values  of  detector  quantiza¬ 
tion.  Q  ^  2  (binary  detection)  Q  =  3  (ternary  or  null-  zone 
detection),  and  Q  *  «  (continuous  or  unquantized  detec¬ 
tion).  A  qualitative  tnstght  is  then  provided  into  convolu¬ 
tional  encoding  and  sequential  decoding  as  one  means, 
adaptable  to  any  value  of  Q.  for  realizing  these  gains. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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MICROWAVE  EMISSION  AND  ABSORPTION  AT  CYCLO¬ 
TRON  HARMONICS  OF  A  WARM  PLASMA,  by  G.  Bekcfi. 
J.  D.  Coccoli  and  others.  [1962]  [4]p.  incl.  diagr. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039- sc-78108],  and  Atomic  Energy  Com¬ 
mission)  Unclassified 

Published  in  Phvs.  Rev.  Ltrs.,  v.  9;  C-9,  July  1.  1962. 

Measurements  on  microwave  emission  and  absorption 
are  presented  where  the  plasma  frequency  is  of  the 
order  of,  or  greater  than,  the  microwave  radian  fre 
quency.  The  measured  magnitudes  and  spectra  of  the 
emitted  and  absorbed  radiation  were  found  to  differ 
greatly  from  tho'e  predicted  theoretically.  The  mag¬ 
nitudes  of  the  emission  and  absorption  lines  of  the  elec¬ 
tron  cyclotron  harmonics  were  several  orders  of  mag¬ 
nitude  greater  than  those  calculated  for  a  warm  plasma 
with  a  Maxwellian  distribution  of  electron  velocities. 
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Also,  the  line  snapes  were  not  Lorentzian.  These  phe¬ 
nomena  were  observed  in  weakly  and  highly  ionized  plas¬ 
mas  of  low  and  intermediate  gas  pressures. 


1860 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MICROWAVE  EMISSION  FROM  NON- MAXWELLIAN 
PLASMAS,  by  H,  Fields,  G.  Bekefi,  and  S.  C.  Brown 
[1962]  [10]p.  inch  diagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  [DA  36-039-SC-78108], 
and  Atomic  Energy  Commission)  Unclassified 

Published  in  Phys.  Rev.,  v.  129:506-515.  Jan.  5,  1963. 

Microwave  measurements  of  the  radiation  from  a  weakly 
icmzed  low-energy  pr  :ma  Immersed  in  a  magnetic  field 
show  significant  departures  from  the  Klrchhoff-Planck 
law.  The  departures  can  be  explained  by  taking  account 
of  the  non- Maxwellian  distribution  of  the  radiating  elec¬ 
trons.  By  comparing  the  measured  and  calculated  radia¬ 
tion  temperatures  we  estimate  the  distribution  of  electron 
velocities  and  their  mean  energy. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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MILLIMETRE- WAVE  RADIO  SOURCE  IN  TAURUS,  by 
A,  H.  Barrett.  [1962]  [2jp.  incl.  dlagr.  f3ponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  DA  36-039- 
sc-78108)  Unclassified 

Published  in  Nature,  v.  194:  170-171,  Apr.  14,  1962. 

Observations  made  at  1.8  cm  wavelength  give  an  upper 
limit  to  the  flux  density  of  a  possible  unusual  radio 
source  located  9  min  of  arc  east  of  Taurus- A.  which  was 
observed  by  other  workers  at  8  mm.  The  results  do  not 
confirm  the  presence  of  such  a  source. 
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MINIMALLY  REDUNDANT  RELIABLE  COMPUTING 
SYTEMS  DESIGN  (Abstract),  by  S.  Winograd  and  J.  D. 
Cowan.  [1962]  [ljp.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research.  Office  of  Naval  Research, 
and  Signal  Corps  under  DA  3b-039- sc-78108) 

Unclassified 

Published  in  Redundancy  Techniques  for  Computing 
Systems,  Proc.  of  the  Symposium,  Washington,  D.  C. 
(Feb.  6-7.  1962).  ed.  by  R.  H.  Wilcox  and  W.  C.  Mann. 
Washington,  Spartan  Books,  1962,  p.  377. 

It  can  be  demonstrated  that  redundant  computers  that 
achieve  arbit  rarily  low  frequencies  of  error  (apart  from 


errors  In  the  final  outputs),  may  be  constructed,  so 
that  they  are  not  completely  redundant,  but  process  a 
finite  fraction  of  information.  This  depends  critically 
upon  the  error  behavior  of  components  as  a  function  of 
complexity.  If  component  errors  increase  with  com¬ 
plexity,  the  above  reliability  may  be  obtained  only  by 
decreasing  the  fraction  of  Information  processed  in  the 
computer.  However,  it  appears  likely  that  for  given 
hardware  and  codes,  this  fraction  can  be  maximized. 

A  further  result  of  interest.  Is  that  such  computers 
need  not  be  precisely  connected  and  In  fact  a  certain 
bounded  fraction  of  errors  In  connection  may  be 
tolerated. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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MOHAWK  PREFIX  GENERATION,  by  P.  M.  Postal. 
[1962]  [12]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  [DA  36-039- sc-78108),  and  National  Science 
Foundation)  Unclassified 

Published  in  Proc.  Ninth  Internat’l.  Cong,  of  Linguists, 
Cambridge,  Mass.  (Aug.  27-31,  1962),  ed.  by  H.  G. 

Lunt-  The  Hague  (Netherlands),  Mouton  and  Co.,  1964 
p.  346-357. 

Modern  descriptive  studies  of  Northern  Iroquolan,  like 
similar  grammatical  studies  of  other  languages,  have 
centered  attention  or.  what  is  called  segmentive  analyses 
of  sentences  and  their  parts.  The  aim  of  the  present 
paper  is  to  shov:  that  an  adequate  description  of  Mohawk 
sentences  is  incompatible  with  this  kind  of  analysts, 
since  a  valid  theory  of  Mohawk  sentences  requires  a 
much  more  abstract  conception  of  linguistic  structure 
which  includes  constituents  only  indirectly  related  to 
Phonetics  and  the  notion  of  ormal  relations  between 
sentence  structures.  Tiie  primary  Interest  Is  in  the 
pronominal  prefixes  of  Mohawk  verbs. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  NEW  CANONIC  REALIZATION  PROCEDURE,  by  H. 
n.  Lee.  [1962]  [5]p.  incl.  diagrs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  (DA  36-039- 
sc-78108j)  Unclassified 

Published  in  I.  E.  E.  E.  Trans,  on  Circuit  Theory, 
v.  CT-lOl-85,  Mar.  1963. 

A  dual  j»air  of  new  canonic  cycles  are  presented.  Each 
cycle  develops  an  initial  LC  impedance  Into  a  nensym- 
metrical  lattice,  terminated  In  a  simpler  LC  impedance. 
The  remainder  impedance  always  has  the  same  zero 
and  infinite  frequency  behavior  a.5  the  initial  Impedance 
but  involves  4  fewer  coefficients.  The  most  complicated 
mathematical  operation  which  must  be  performed  to 
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execute  either  cycle  la  the  factorization  o.  a  second' 
degree  polynomial.  Both  cycles  are  easily  extended  to 
the  RC  and  RL  cases.  {Contractor's  abstract) 
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NUCLEAR  ISOMER  SHIFT  IN  THE  OPTICAL  SPECTRUM 

C  F  Hg195:  INTERPRETATION  OF  THE  ODD- EVEN 
STAGGERING  EFFECT  IN  ISOTOPE  SHIFT,  by  W.  J. 
Tomlinson,  m,  and  H.  H.  Stroke.  (1962)  {3)p.  tnci. 
dlagrs.  table.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Natal  Research,  and 
Signal  Corps  under  [DA  36-039-SC-78108],  and  Atomic 
Energy  Commission)  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  8:436-438,  June  1, 

1555: - 

For  transitions  Involving  electrons  which  penetrate  the 
nucleus,  Hie  spectral  lines  arc  sensitive  to  the  variations 
of  the  nuclear  charge  distribution  arising  from  changes 
in  neutron  number.  Data  on  the  Hg  isotope  shifts  of  the 
2537A  line  are  collected  and  analysed.  It  is  concluded 
that  a  possible  basis  for  the  odd-even  staggering  effect 
is  that  the  odd  neutron  may  go  into  a  lower  angular 
momentum  orbit  than  the  neutron  pair  and  that  in  this 
orbit  it  is  less  effective  in  producing  distortions. 
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NUCLEAR  MOMENTS  AND  ISOTOPE  SHIFTS  OF 
NEUTRON-DEFICIENT  MERCURY  ISOTOPES  195,  195*, 
AND  194  (Abstract),  by  W.  J.  Tomlinson,  m,  and  H.  H. 
Stroke.  [1962]  [ljp.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  [DA  36-039- sc- 78108]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,' Apr.  23-26,  1962 

Published  In  BuU.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 

35u,  Apr.  23,  1962. 

195 

An  optical  spectroscopic  study  has  been  made  of  Hg 
1 95  9  1 94 

(9.5  hr),  Hg  (40  hr)  and  Hg  (~  130d)  using  a  10-1... 
grating  in  a  36-ft  focal-length  mirror  monochromator. 

The  isotopes  were  produced  by  Au(p,  xn)Hg199'x  reactions 
with  30-mev  protons  at  the  Harvard  cyclotron.  Spins  of 
195*  1Q5 

13/2  and  1/2  for  Hg  "  and  Hg  ,  respectively,  are 
consistent  with  our  data,  whereas  the  previously  sug- 
195 

gested  spin  l(Hg  '  )  *  3/2  disagrees  with  our  findings. 
With  these  values  for  the  spins,  the  following  moments 
were  obtained  from  the  measured  hfs  intervals: 
u(Hgi97  =  »  0.53  i  0,05  nm,  u(Hg  )  =  -  1.05  t  0.05 

nm,  Q(Hg195*]  =(1.4  *  1.2)  x  10" 24  cm2.  The  signs  of 
the  quadrupole  Interaction  constants  are  the  same  in 


^  anc*  The  'sotope-  shift  measurements 

show  an  extension  of  the  range  of  regularity  in  the  shifts 
of  the  even- neutron  isotopes  to  Hg1^,  and  provide 
further  data  for  the  study  of  odd-even  staggering  effects. 
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NUCLEAR  ORIENTATION  AND  MAGNETIC  MOMENT 
OF  Hg197  (Abstract),  by  W.  T.  Walter.  [1962]  |l]p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039-SC-78108])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc..  Series  n,  v.  7: 
555]  Apr.  23,  1962. 

Optical  pumping  was  used  to  orient  both  l  =  »  nuclei 

Hg197  and  Hg199  in  the  groind  state.  An  Hg292  lamp 
inside  the  air  gap  of  a  Bitter  solenoid  produced  the 
circularly  polarized  pumping  light.  This  variable-fre¬ 
quency  light  source  is  tuned  by  means  of  Zeeman  shifting 
to  pump  either  isotope.  A  single  quartz  cell  was  filled 

with  stable  Isotope  Hg199  and  the  65-hr  radio  isotope 
197 

Hg  ,  and  was  placed  In  a  homogeneous  Helmholtz- 
fleld.  Nuclear  magnetic  resonance  in  the  oriented  vapor 
of  each  isotope  was  optically  detected  in  light  scattered 
from  the  ceU.  Radio  frequency  0.  2-cps  modulation 
and  lock-ln  detection  were  employed.  Resonances  25  cps 
wide  were  observed  at  933  and  859  kc.  The  measured 
ratio  was  u  Jg7  ,ulgg  *  1.042479  (i  15).  Comparison 

with  the  ratio  of  Stager’s  values  of  the  interaction  con¬ 
stants  for  the  3Pj  state,  Alg7/Algg  =  1. 043284  (±  1), 
indicates  a  hypcrflne- structure  anomaly  of  0.772  (±  14) 

199 

parts  in  1900.  Using  the  Cagnac  Hg  result, 

=  0.185843-*  f*  30)  and  u.„_  =0.519014  (±  14)u.. 
AVI  li  '  I9i  N 

without  diamagnetic  correction,  is  obtained. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ONE.  L.  CHU'S  DEFINITION  OF  SMALL- SIGNAL  rf 
POWER  OF  ELECTRON  BEAMS,  by  D.  L.  Bobroff. 

H.  A.  Haus,  and  J.  W.  Klllver.  [1962]  [2]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  (DA  36-039- 
sc-78108  J)  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  32:749-750.  Apr. 

mr. 

A  reply  to  Chu’s  criticism  of  the  authors'  small- signal 
power  theorem  is  presented.  The  value  of  the  theorem 
In  2  problems  is  pointed  out.  In  addition,  flaws  in 
Chu’s  treatment  of  the  boundary  condition  are  shown.  It 
is  concluded  that  »ss  criticisms  based  on  that  treatment 
are  not  valid. 
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Massachusetts  Inst,  ot  Tech.  Research  Lab.  of 
Electronics.  Cambridge. 

ON  THE  LEARNING  OF  SPEECHUKE  VOCABULARIES, 
by  A.  S.  House,  K.  N.  Stevens  and  others.  [1962] 
jlljp.  incl.  illus.  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Atr  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  DA  3C-039- 
sc-78108,  and  National  Science  Foundation) 

Unclassified 

Published  in  Jour.  Verbal  Learning  and  Verba)  Behavior, 
v.  1:  133-143,  Sept.  1962. 

A  senes  of  experiments  dealing  with  the  learning  of 
ensembles  of  speechlike  acoustic  stimuli  was  performed. 
The  stimulus  ensembles  differed  with  respect  to  the  num¬ 
ber  of  physical  dimensions  that  were  manipulated  In  gen¬ 
erating  the  stimuli,  and  with  respect  to  the  extent  to 
which  the  stimuli  resembled  speech.  Results  show  that 
performance  during  learning  is  better  when  each  stimu¬ 
lus  is  encoded  into  several  physical  dimensions  than 
when  the  stimuli  lie  along  a  unidimensional  continuum. 
Furthermore,  as  the  stimuli  become  more  like  speech 
there  is  a  deterioration  of  performance  during  learning, 
with  the  exception  that  performance  is  best  when  the 
stimuli  are  actually  speech  signals.  Implications  for 
theories  cf  speech  perception  are  discussed. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

OPTICAL  ECHOES  FROM  THE  MOON,  by  L.  D. 

Sinullin  and  G.  Fiocco.  [1962]  [l]p.  incl.  table.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research. 
Office  of  Naval  Research,  and  Signal  Corps  under 
DA  36-039-SC-78108)  Unclassified 

Published  in  Nature,  v.  194:  1267,  June  30,  1962. 

Using  a  ruby  optical  maser  radiating  50  joule  pulses, 
each  of  0.5  msec  duration,  Identifiable  echoes  were  re¬ 
ceived  in  4  different  lunar  regions  on  3  successive  nights, 
May  9-11.  1962.  The  optical  system  of  the  transmitter 
incorporated  a  Cassegrain  reflector  of  12-in.  in  diam. 
the  reflected  radiation  was  collected  by  a  48-in. 
Cassegrain  reflector.  The  Incoming  signals  were  first 
passed  through  a  7A  band-pass  interference  filter,  and 
then  detected  by  a  photomultiplier  unit  cooled  in  liquid 
nitrogen. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics.  Cambridge. 

A  PHASE-COMPARATOR  MODEL  FOR  THE  DIURNAL 
RHYTHM  OF  EMERGENCE  OF  DROSOPHILA,  by  J.  S. 
Barlow.  [1962]  [l8Jp.  incl.  diagrs.  refs.  (Ir.  coopera¬ 
tion  with  Massachusetts  General  Hospital,  Boston) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 


Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039-sc-78108],  Charles  E.  Merrill  Trust, 
National  Institutes  of  Health,  and  National  Science  Foun¬ 
dation)  Unclassified 

Published  in  Ann.  New  York  Acad.  Scl. ,  v.  98:  788-805, 
Cc't— 37J7T562. 

A  model  for  the  eclosion  rhythm  of  Drosophila  is  pro¬ 
posed  as  a  step  in  the  consideration  of  more  refined 
schemes  of  this  example  of  biological  clocks.  It  Is 
similar  in  principle  to  the  coupled- oscillator  model  of 
Pittendrlgh  and  Bruce,  in  that  it  includes  a  primary 
oscillating  system  that  is  influenced  greatly  by  light,  but 
only  slightly  by  temperature.  The  latter  is  postulated  to 
have  its  major  effect  on  a  phase- comparator,  the  output 
of  which  in  turn  times  the  observed  biological  phenomenon. 
Effects  of  single  light  signals,  temperature  steps,  and 
of  combined  light  and  temperature  entrainment  are 
illustrated  with  electronic  mock-up  or  simulation  experi¬ 
ments,  and  these  are  compared  with  the  corresponding 
experimental  data  for  Drosophila. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THE  PHYSICAL  MEANING  OF  COMPACTNESS,  by  H. 

B.  Lee.  [1962]  [7]p.  incl.  diagrs.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  [DA  36-039- 
sc-73108])  Unclassified 

Published  in  t.  E.  E.  E.  Trans,  on  Circuit  Theory, 
v.  CT^IBT255-261,  June  1963. 

A  lossless  twoport  N,  whose  impedances  Zjj,  Zj2,  and 
z22  possess  jxiles  at  the  complex  frequencies  s  -  ±  Ju!p, 
is  considered.  It  is  shown  that  the  algebraic  alternatives 
of  compactness,  or  lack  of  compactness,  for  the  z.  (  at 

s  =  v  jsc  correspond  directly  to  the  ;  hystcal  alternatives 
of  whether  or  not  a  pair  of  N's  natural  oscillations  at  the 
frequency  u  -  u  are  scaled  replicas  of  onp  another 

throughout  N.  A  secondary  result  of  the  paper  is  called 
the  energy  theorem.  This  theorem  assumes  that  the 
natural  osctllations  of  a  lossless  or.eport  have  been  ex¬ 
cited  by  a  unit  impulse  of  current,  and  states  that  each 
impedance  residue  of  the  oneport  is  proportional  to  the 
energy  stored  in  the  corresponding  one  of  these  oscilla¬ 
tions.  (Contractor’s  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROJECT  LUNA  SEE,  by  L.  D.  Smullln  and  G.  Fiocco. 
[19C2]  [2]p.  incl.  diagrs.  table.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  [DA  36-039- sc- 
78108])  Unclassified 
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The  performance,  apparatus  and  experimental  results 
of  a  project  to  examine  the  possibilities  of  optical  maser 
radar  using  the  moon  as  a  target  arc  described.  The 
transmitter  used  a  12-ln.  reflector  with  50  J  of  pulse 
power  (pulse  width  1/2  msec):  the  receiver  was  a  48-ln. 
reflector  feeding  a  liquid- nitrogen- cooled  photomultiplier 
via  a  7  A  wide  Interference  filter.  A  signal- to-  noise 
ratio  of  0. 5  was  predicted,  but  the  experimental  results 
Indicated  an  average  significantly  greater  than  this  during 
the  period  when  echces  were  expected. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROTON  MAGNETIC  RESONANCE  SPECTRA  OF 
TETRA VINYL- SILICON,  METHYL-  AND  ETHYL- 
VINYLKETONE,  by  S.  C.  Castellano  and  J.  S.  Waugh. 
[1962]  [5}p.  incl.  dlagrs.  tables.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  [DA  36-039-sc- 
78108],  and  National  Institutes  of  Health)  AD  403609 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  1951- 
1955,  Nov.  1,  1962. 

NMR  spectra  of  tetravinylslllcon,  methyl- ,  and  ethyl- 
vlnylketone  have  been  analyzed.  The  parameters  found 
do  not  agree  with  those  previously  reported  for  the  same 
compounds  by  other  authors,  although  the  source  of 
several  experimental  data  is  the  same;  the  coupling 
constants  agree  well  with  values  already  known  for  other 
vinyl  compounds  and  correlate  satisfactorily  with  the 
electronegativities  of  the  elements  bonded  to  the  vinyl 
group.  (Contractor's  abstract) 
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Massachuse“s  Inst,  of  Tech.  Research  Lab.  of 
Electron:;  Cambridge. 

PHOTON  RESONANCE  IN  SOLID  METHANE  AT  4"K 
(Abstract),  by  W.  M.  Whitney,  A.  H.  Damxr.ig  and 
others.  [1962]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research.  Office  of  Nava!  Research, 
Signal  Corps  uider  [DA  36-039-sc-78108],  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc..  Scries  TI.  v.  7; 
225,  Mar.  26.  1962. 

A  preliminary  study  has  been  made  ol  the  proton- 
resonance-absorption  l.ne  in  solid  methane  ( C K_. )  and  In 
solid  monodeuterated  methane  (C,.jD)  at  a  temperature 
of  4. 2°K  and  a  frequency  of  18  me  sec  Linewidths  of 
7. 1  gauss  and  5.4  gauss  were  obtained  for  CH^  and 
CHgD.  respectively,  and  second  moments  of  7. 1  and 
5. 5  gauss.  From  measurements  made  In  mixtures  of 
CH,j  with  krypton,  it  Is  concluded  that  the  Intramolecular 
contribution  to  he  second  moment  Is  small  and  probably 


zero.  The  results  are  discussed  in  relation  to  the 
theoretical  calculation  of  the  line  shape  by  Tomlta. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  QUANTITATIVE  VIEW  OF  NEURDELECTRIC 
EVENTS  IN  RELATION  TO  SENSORY  COMMUNICA¬ 
TION,  by  W.  S.  Rosenblith  and  E.  B.  Vidile.  [1962] 
[46]p.  Incl.  illus.  diagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-039- sc- 
78108)  Unclassified 

Published  In  Psychology:  A  Study  of  a  Science,  Volume  4. 
Biologically  Oriented  Fields:  Their  Place  in  Psychology 
and  In  Biological  Science,  ed.  by  S.  Koch,  New  York, 
McGraw-Hill.  1962,  p.  334-379. 

The  important  aspects  of  neural  functioning  seem  to  be 
represented  by  more  or  less  complicated  spatiotemporal 
patterns  of  neuroelectric  activity  and  are  not  merely 
given  by  absolute  values  of  electrical  changes  as  a  func¬ 
tion  of  time.  This  concept  of  neuroelectric  spatiotem¬ 
poral  patterning  Is  designated  by  the  abbreviation  NSTP. 
The  notion  of  a  patterning  of  neural  events  that  occur 
at  one  or  more  places  in  the  nervous  system  and  that 
typically  have  different  temporal  characteristics  is  by- 
no  means  a  novel  one;  similar  ideas  have  been  expressed 
by  others.  Nevertheless,  this  viewpoint  Is  recapitulated 
in  Hits  paper  since  too  many  accounts  of  nervous-  system 
functioning  fail  to  deal  with  neural  patterns.  This 
emphasis  upon  the  relational  aspects  of  stimulus  and  of 
response  variables  is  both  conceptually  and  pragmatically 
useful,  since  It  provides  one  with  a  strategic  orientation 
in  the  task  of  ordering  and  relating  the  innumerable  data 
that  can  be  recorded  from  the  nervous  system.  NSTP 
may  prove  to  be  an  indispensable  elen  ent  in  ‘he  formula¬ 
tion  of  neural  correlates  of  behavior:  1  events. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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RECENT  DEVELOPMENT  IN  OPTICAL  CHARACTER 
RECOGNITION  ATM.  I.  T. ,  by  L.  G.  Roberts.  [1962] 
[4]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  oi  Naval  Research,  and  Signal  Corps 
under  DA  C6-039-sc-78108,  and  National  Institutes  of 
Health)  Unclassified 

Published  In  Optical  Character  Recognition:  Proc.  of  the 
Symposium.  Washington.  D.  C.  (Jan.  15-17.  1962).  ed. 
by  G.  L.  Fischer.  Jr..  D.  K.  Pollock  and  others. 
Washington.  McGregor  and  Werner,  1962,  p,  209-212. 

Progress  has  been  made  In  characterizing  handwritten 
strokes  and  applying  this  to  the  handwriting  iscognttlon 
problem.  It  has  been  found  tliat  only  18  strokes  are  used 
to  construct  all  of  the  English  characters.  These 
strokes  can  be  generated  and  joined  together  by  simple 
rules  in  a  computer  sj  as  to  write  any  word.  By  finding 
the  ranges  of  the  stroke  parameters  for  an  individual. 
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the  computer  can  forgo  his  handwriting.  A  set  of  simple 
tests  has  been  developed  on  the  strokes  In  a  word  which 
enables  a  computer  to  pick  likely  words  from  a  dictionary. 
Presently  these  tests  arc  to  count  the  closed  loops,  the 
tails  above  and  below  the  small  letters,  and  the  axis 
crossings  at  the  center  of  the  word.  Plans  for  future 
work  are  presented. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

RELAXATION  SPECTRA  OF  SOME  NICKEL  (II)  AND 
COBALT  (II)  COMPLEXES,  by  G.  G.  HamniesandJ.  1. 
Stelnfeld.  [1962]  [5)p.  incl.  iUus.  tables,  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  [DA  36- 
039- sc-78108),  and  National  Institutes  of  Health) 

Unclassified 

Published  In  Jour.  Amer.  Chem.  Soc. ,  v.  84  :  4639- 
4643,  Dec.  20,  1962. 

The  rate  constants  for  the  formation  and  dissociation  of 
Ni(Il)  and  Co(II)  complexes  with  1,  2,  and  3  glycine, 
dtglvcine,  or  Imidazole  molecules  have  been  determined 
by  the  temperature- jump  technique.  The  approximate 
time  scale  of  the  reactions  studied  ranged  from  0. 1  to 
500  msec.  The  rate  constant  of  dissociation  obtained  by 
normalizing  with  respect  to  electrostatic  and  steric  fac¬ 
tors  is  characteristic  of  a  given  metal  Ion,  and  was  gen¬ 
erally  20  to  25  times  greater  for  Co(n)  than  for  Nl(tl). 

The  difference  In  the  corresponding  activation  energies 
is  predictable  on  the  basis  of  crystal-field  theories. 
Gylcine  is  bound  to  the  metal  via  the  negatively  charged 
carboxyi  group,  hence  the  normalized  rate  ror.stants  In¬ 
crease  In  reactions  Involving  the  higher  complexes,  inde¬ 
pendently  of  the  number  of  ligands  bound  if  the  bonding 
takes  place  via  unchanged  groups. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SELF-DIFFUSION  AND  IMPURITY-CONTROLLED 
PROTON  RELAXATION  IN  LIQUID  METHANE,  by  J.  V. 
Gaven,  Jr.,  J.  S.  Waugh,  and  W.  H.  Stockmayer. 

[1962]  [4]p.  incl.  dlagrs.  table,  refs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Natal  Research,  and  Signal  Corps  under  [DA  36-039- 
sr- 78108],  and  National  Institutes  of  Health) 

Unclassified 

Published  in  Jour.  Chem.  Phys. .  v.  38  :  287-290, 

Jan.  15,  T91>3. 

Self- diffusion  in  liquid  methane,  under  its  own  vapor 
pressure,  has  been  studied  between  the  triple  point  and 
the  normal  boiling  point  by  means  of  the  spin- echo  tech¬ 
nique.  The  activation  energy  for  self- diffusion  is  approx¬ 
imately  0.  67  kcal  mol.  These  results  are  compared 
with  the  constant-pressure  tracer  results  of  Naghizadeh 
and  Rice  (item  no.  505,  Vol.  V),  which  show  somewhat 
higher  f~  15  r)  self- diffusion  coefficients  and  an  activa¬ 


tion  energy  of  approximately  0.83  kcal/ mol.  The  tem¬ 
perature  dependence  of  self-diffusion  In  liquid  methane 
appears  to  be  compaiable  on  the  basis  of  a  classical 
reduction  to  corresponding  states,  by  means  of  critical 
constants,  to  that  in  liquid  Ar,  Kr,  and  Xe.  Measure- 
men's  of  the  proton  spin- lattice  relaxation  time  In  our 
sample  Indicate  that  the  relaxation  is  predominantly 
contr  id  by  the  mutual  diffusion  of  the  hydrocarbon 
and  >  1  amounts  of  dissolved  oxygen.  (Contractor's 

abstr 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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SOME  PROBLEMS  IN  NONUNEAR  THEORY,  by  M. 
Scheizen.  July  6,  1962,  53p.  Incl.  diagrs.  refs. 
(Technical  rept.  no.  390)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039-SC-781C8) 

AD  278691  Unclassified 

The  first  problem  considered  ts  the  extension  of  the 
Wiener  theory  of  nonlinear  systems  to  include  non- 
Gausslan  inputs  and  error  criteria  other  than  the  mean- 
square-error  criterion.  The  second  problem  ts  the 
development  of  a  procedure  for  the  experimental  deter¬ 
mination  of  higher-order  correlation  functions  without 
the  use  of  delay  lines.  An  application  of  this  procedure 
ts  made  to  the  synthesis  N'th-order  Gaussian  processes. 
These  processes  have  the  property  that  their  first  N 
joint  moments  are  those  of  a  Gaussian  process.  The 
third  problem  ts  that  of  nonllnearly  coupled  oscillators. 
For  this  problem,  a  statistical  model  is  proposed  for  a 
class  of  oscillators  that  are  not  phase-locked.  Calcula¬ 
tions  based  on  this  model  demonstrate  the  effect  of 
second-order  nonlinearities  upon  the  spectrum  of  the 
coupled  oscillators.  The  fourth  problem  is  that  of 
locating  noise  sources  In  space  by  crosscorrelation 
techniques.  For  this  problem,  expressions  are  derived 
for  the  ambiguity  in  locating  a  target  as  a  function  of  the 
time  of  observation  when  using  this  crosscorrelation 
technique  with  a  given  configuration  of  N  antennas. 
(Contractor's  abstract) 
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Massachusetts  Inst  of  Tech.  Research  lab.  of 
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SOME  QUANTITATIVE  METHODS  FOR  THE  STUDY 
OF  SPONTANEOUS  ACTIVITY  OF  SINGLE  NEURONS, 
by  R.  W.  Rodleck,  N.  Y.-S.  Klang,  and  G.  L.  Gerstetn. 
[1962]  (18  ]p.  incl.  lllus.  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  N?"tl  Research,  and  Signal  Corps  under 
[DA  36-039- sc-78108].  National  Institute  of  Neurological 
Diseases  and  Blindness,  and  National  Science  Founda¬ 
tion)  Unclassified 

Published  in  Biophys.  Jour. ,  v.  2:  351-368,  July  1962. 

Four  different  Illustrative  examples  of  single  unit  data 
from  the  cochlear  nucleus  of  anesthetized  cats  are  pre¬ 
sented,  The  spontaneous  activity  of  each  of  these  4 
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units  can  be  quantitatively  described  by  the  histogram  of 
interspike  Intervals  and  by  other  related  measurements. 
Several  descriptive  models  are  suggested  by  these  meas¬ 
urements.  (Contractor's  abstract) 
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STABILITY  AND  RESE TTABI LITY  OF  He-Ne  MASERS 
(Abstract),  by  T.  S.  Jaseja,  A.  Javan  and  others. 

[1962]  [1  Jp.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  [DA  36-039-sc- 78108]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7: 
553,  Nov."  23,  1962. 

The  frequency  stability  of  2  He-Ne  masers  under  quiet 
acoustical  and  thermal  conditions  has  been  examined.  A 
beat  frequency  was  obtained  between  the  2  masers  with 
short-term  frequency  width  less  than  100  cps  correspond- 
•  1  ^ 
lng  to  a  frequency  fluctuation  smaller  than  3x10  over 

a  period  of  about  4  sec.  This  represents  2  x  10“ 11  cm 
change  of  length  of  our  60-  cm  masers.  Under  good 
conditions,  the  average  frequency  drift  due  to  thermal 
fluctuations  varied  less  than  50  cps  during  1  sec.  Simi¬ 
larly.  the  average  frequency  drift  over  periods  as  long 
as  a  few  minutes  was  also  small.  This  Is  considerably 
better  than  that  reported  previously,  but  greater  than 
fundamental  thermal  fluctuations  by  about  one  order  of 
magnitude;  hence,  further  refinement  can  be  expected. 
The  frequency  resettability  was  obtained  repeatedly 
better  than  1  x  10”9.  These  results  demonstrate  the 
applicability  of  optical  masers  to  detecting  very  small 
changes  in  length  or  position  or  to  standards  of  length. 
These  activities  were  carried  out  in  an  acoustically  Iso¬ 
lated  vault  at  MIT  Round  Hill  with  particular  geological 
location  leading  to  a  high  degree  of  Isolation  from  man¬ 
made  mlcrophonlc  disturbances. 
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STUDY  OF  CONTROL  OF  EYE  MOVEMENTS  IN  MAN 
BY  MEANS  OF  AUTOCORRELATION  AND  CROSS- 
CORRELATION  (Abstract),  by  J.  S.  Barlow.  [1962]  (1  Jp. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039- sc-78108].  National  Institutes  of 
Health,  and  National  Science  Foundation) 

Unclassified 

Presented  at  Spring  meeting  of  the  Biometric  Soc. , 
Chapel  Hill,  N.  C.,  Apr.  12-14,  1962. 

Published  in  Biometrics,  v.  18:  421,  Sept.  1962. 


In  recent  years,  the  application  to  biological  problems 
of  mathematical  techniques  of  analysis  has  had  a  very 
rapid  growth  tliat  has  been  greatly  facilitated  by  the 
availability  of  automatic  computers.  An  example  Is  the 
use  of  autocorrelation  and  crosscorrelation  analysis  In 
the  study  of  electroencephalograms.  In  the  present 
report,  another  example  Is  given;  some  results  from  a 
quantitative  study  of  the  nature  of  the  control  of  eye 
movements  In  man.  Simultaneous  recordings  onto  mag¬ 
netic  tape  were  made  of:  (1)  position  of  the  eyes  with  re¬ 
spect  to  the  head;  (2)  orientation  of  the  head  In  space; 
and  (3)  position  of  an  object  for  visual  tracking.  Analyses 
of  the  recordings  were  made  by  means  of  a  special- 
purpose  analog  computer  designed  for  correlation  analy¬ 
sis.  Comparison  of  the  results  for  a  normal  subject 
with  those  for  a  patient  who  had  a  nonfunctioning 
labyrinth  or  vestibular  apparatus  indicates  that  the 
muscle  and  joint  sense  provide  a  considerable  degree  of 
stabilization  of  the  eye  movements  when  the  head  Is 
moved  actively  or  passively  with  respect  to  the  neck. 

It  Is  apparent,  accordingly,  that  the  vestibular  apparatus 
does  not  have  an  essential  part  in  the  stabilization  of 
eye  movements  when  the  head  Is  moved  with  respect  to 
the  body,  if  the  latter  remains  stationary. 
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A  STUDY  OF  MAGNETOHYDHODYNAM1C  PARAMETRIC 
GENERATORS,  by  H.  H.  Woodson.  G.  L.  Wilson,  and 
A.  T.  Lewis.  [1962]  [17jp.  Incl.  diagrs.  (Sponsored 
jointly  by  Aeronautical  Systems  Division,  and  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  [DA  36-039- sc-78108}) 

Unclassified 

Published  In  Engineering  A.spects  of  Magnetohydro- 
dynamlcs;~Proc.  of  the  Third  Symposium,  Rochester, 

N.  Y.  (Mar.  28-29,  1962),  New  York,  Gordon  and 
Breach,  1964,  p.  363-379. 

The  parameters  of  a  simplified  equivalent  circuit  are 
derived  and,  in  terms  of  these  parameters,  the  condi¬ 
tions  for  self- excitation  are  given.  An  experiment  is 
described  which  shows  that  the  circuit  parameters  may¬ 
be  obtained  approximately  from  measurements  in  the 
sinusoidal  steady  state  on  a  stationary  geometry,  and 
that  the  values  obtained  allow  a  fairly  accurate  predic¬ 
tion  of  the  actual  generator  behavior.  This  allows  the 
circuit  parameters  to  he  related  to  the  magnetic 
Reynolds  number.  R^.  of  'he  gas  flow  and  io  the  gen¬ 
erator  geometry,  and  allows  the  determination  of  a  min¬ 
imum  Rjjj  for  seif- excitation  and  of  the  efficiency  of  the 
generator. 
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TABLES  AND  FORMULAS  FOR  CALCULATING 
FOURIER  COEFFICIENTS  OF  POWER- LAW  DEVICES, 
by  P.  Penli-U,  Jr.  Mar.  20.  1962,  20p.  incl.  tables. 
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(Technical  rept.  no.  385)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  DA  36-039- sc-78108) 

AD  277027  Unclassified 

rabies  and  formulas  are  given  to  facilitate  the  calculation 
of  Fourier  coefficients  of  power- law  devices  that  are 
driven  from  a  sinusoidal  source.  (Contractor's  abstract) 
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TAKE-HOME  LABORATORIES,  by  R.  D.  Thornton. 
[1962]  [5]p.  incl.  illus.  diagr.  table.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  CorpJ  under  DA  36-039- sc- 
78108,  and  Ford  Foundation)  Unclassified 

Published  in  Jour.  Eng.  Education,  v.  52:  554-558, 
MayT&62. 

A  take-home  laboratory  kit  Is  described  and  Its  applica¬ 
tion  to  academic  teaching  and  research  is  discussed. 
Some  experimental  work  can  be  done  at  home  with  a 
resulting  increase  in  freedom  and  effectiveness  In  the 
use  of  In- school  laboratory  facilities.  The  project  type 
of  experiment  can  be  extended  over  several  weeks  with¬ 
out  exorbitant  expense.  Experimental  home  problems 
can  be  assigned  In  subjects  that  have  no  need  of  a 
scheduled  laboratory.  Experimental  creativity  becomes 
a  possibility  at  the  undergraduate  level  since  students 
have  more  chance  for  original  experimental  work. 
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THERMAL  AND  MATERIAL  PROBLEMS  IN  A  CON¬ 
TROLLED  FUSION  BLANKET  (Abstract),  by  W.  G. 
Homeyer.  A.  J.  Impink  and  others.  [1962]  [l]p.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research. 
Office  of  Naval  Research,  and  Signal  Corps  under 
[DA  36-039- sc-78108],  MIT  Computation  Center  and 
National  Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Atlantic 
City.  N.  J..  Nov.  23-Dec.  1,  1962. 

Published  »n  Bull.  Amer.  Phys.  Soc. .  Series  IT.  v.  8; 
T5f,  Feb.  28,  1963. 

Nuclear  heating  in  thermonuclear-blanket  structures 
has  been  calculated  by  the  ncutronlcs  code  for  the  sys¬ 
tems  described  in  a  previous  paper.  Relative  heat 
deposition  in  the  standard  configuration  was  19.8%  In  the 
vacuum  wall,  22.5%  in  the  wall  coolant,  55%  in  the 
primary  attenuator.  2.7%  In  the  coil  shield,  and  0.003% 
in  the  coils.  In  vacuum  walls  of  1-  and  3- cm  Mo.  12.5% 
and  26%.  respectively,  were  deposited.  Other  modifica¬ 
tions  had  little  effect.  Total  heating  was  17.9  mev  per 
D-T  neutron.  Tritium  recovery  at  low  concentration 
appears  easy.  It  Is  unlikely  that  less  than  110  cm  of 
blanket  can  adequately  shield  superconducting  coils 


while  breeding  tritium.  Blanket  thicknesses  and  other 
considerations  dictate  a  large  cylindrical  system  (2m 
vacuum  wall  dlam,  1000  mw  thermal  or  morel  with 
deposited  heat  flux  In  the  order  of  1. 5  mw/re*  on  the 
vacuum  wall.  Thermal  stress  and  heat  transfer  would 
be  limiting  at  a  few  times  this  value;  hence,  an  economic 
pulsed  system  would  be  much  more  difficult. 
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TOLERABLE  ERRORS  OF  NEURONS  FOR  INFALLIBLE 
NETS,  by  M.  Blum,  N.  M.  Onesto,  and  L.  A.  M. 
Verbec-k.  [1962]  [4  jp.  Incl.  dlagrs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  DA  36-039- sc- 
78108)  Unclassified 

Published  in  Redundancy  Techniques  for  Computing 
Systems;  Proc.  of  the  Symposium,  Washington,  D.  C. 
(Feb.  6-7,  1962),  ed.  by  R.  H.  Wilcox  and  W.  C. 

Mann,  Washington,  Spartan  Books,  1962,  p.  66-69. 

It  is  shown  that  circuits  can  be  so  designed  that  the 
input-output  function  is  correct,  although  the  threshold, 
strength  of  stimuli  and  even  the  connectivity  may  be  In 
error  so  much  that  each  Individual  formal  neuron  would 
make  mistakes.  Only  nets  designed  to  have  n  Input  lines 
that  feed  signals  to  n  input  neurons  that.  In  turn,  feed 
signal  to  a  single  output  neuron  are  considered.  The 
function  computed  by  the  net  Is  represented  by  an  Input- 
output  table.  The  fractional  error,  E,  Is  defined  as 
the  ratio  of  dashes  to  the  total  number  of  places  In  an 
output  column.  If  all  Inputs  to  a  neuron  are  equally 
frequent,  E  is  the  fraction  of  times  that  a  neuron  might 
be  In  error,  Ej  is  the  fractional  error  of  the  Input 
neuron  with  the  least  number  of  dashes,  and  E2  Is  the 
fractional  error  of  the  output  neuron  with  the  least 
number  of  dashes.  The  maximum  values  of  Ej  and  E2 
are  computed  for  a  net  with  error-free  output.  It  is 
shown  that  E,  -=  1  -  and  E2  «  1  -  2  v^i  2*  v'n  where 

v  n 

n  is  the  number  of  neurons  in  rank  1. 
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TRITIUM  REGENERATION  IN  A  CONTROLLED 
FUSION  BLANKET  (Abstract),  by  A.  J.  Impink,  W.  G. 
Homeyer  and  others.  [1962]  [1  Jp.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  [DA  36-039- 
sc-78108],  MIT  Computation  Center,  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. ,  Atlantic 
City,  N.  J.,  Nov.  2S-Dec.  1,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. .  Series  IT.  v.  8: 
lS7.  Feb.  28.  1963. 

Calculations  were  made  for  the  neutron- absorbing  and 
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tritium- regenerating  blanket  fcr  a  steady- state  D-T 
reactor.  A  50-energy-group  5- spatial- region  code  was 
developed  to  treat  neutron  reactions  in  the  entire  range 
from  14  mev  downward:  Integral  transport  Sn  and  diffu¬ 
sion-theory  methods  were  used  to  approximate  neutron 
transport  In  slab  and  cylindrical  configurations.  The 
blanket  regions  are,  in  order  from  the  plasma:  (1) 
vacuum  wall  (1,  2,  or  3  cm  Mo,  or  1  cm  Ni);  (2)  wall 
coolant  (6.25  cm  fused  salt-LUBeF,  of  natural  20$  or 

50$  Li J:  or  LINO2);  (3)  primary  attenuator  (56  cm,  25$ 

C,  75%  fused  salt  as  above,  with  or  without  added  rie  or 
BeO);  (4)  coil  shield  (30  cm  Pb  plus  boraied  H2O,  20  cm 
LIH,  and  6  cm  Pb);  (5)  superconducting  coils  (10  cm  Mo 
nuclear  equivalent).  2  cm  Mo,  natural  L^BeF^,  no 
added  Be,  was  standard;  tritium  production  was  1. 1 6-  D— 
T  neutron.  Individual  variations  gave:  1. 20  and  1. 24  with 
20%  and  50%  enriched  Li6;  1.35  with  5  cm  Be;  1.  20  with 
9  cm  BeO;  1.03  with  Nl:  0.82  with  LINO2.  Tritium  pro¬ 
duction  of  about  1. 15  per  D— T  neutron  will  probably  be 
necessary  to  offset  losses. 
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ULTRASONIC  DISPERSION  IN  LIQUID  HELIUM  BELOW 
1  °K  (Abstract),  by  W.  M.  Whitney  and  C.  E.  Chase. 
[1962]  (1  jp.  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency  and  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [DA  36-039-SC-78108))  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Calif.,  Dec.  27-29.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7: 
621,  Dec.  27,  1962. 

Precise  measurements  of  the  velocity  of  sound  in  liquid 
helium  under  the  saturated  vapor  pressure,  previously 
reported  for  1  me.  sec.  have  been  extended  to  4  and  12 
me,  sec.  Within  experimental  error,  the  measured  total 
change  In  velocity  between  1.2  and  0. 15  K.  the  lowest 
temperature  reached,  is  the  same  at  all  3  frequencies, 
but  there  is  dispersion  at  intermediate  temperatures. 

At  each  frequency,  the  velocity  rises  from  its  value  at 
T  =  0  very  nearly  as  T3,  goes  through  a  maximum,  and 
then  decreases  rapidly  at  higher  temperatures.  At  tem¬ 
peratures  below  that  of  the  maximum,  the  results  at  a 
given  frequenc  can  be  quite  well  represented  by  the 
empirical  equation  u  =  Uq  -  (13.5  -  1.501°  cm  sec, 

where  u^  -  23827  cm  sec  and  f  is  the  frequency  in 
me  sec.  For  f  =  1.00.  3.91.  and  11.90  me.  sec,  the 

maximum  value  of  (u  -  u„t  is  5.  7.  and  11  cm  sec  and 
0 

occurs  at  the  temperature  0.  67,  0.71.  and  0.72  K. 
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THE  UTILITY  OF  ANASTOMOTIC  NETS,  by  W.  S. 
McCulloch.  [1962]  |5]p.  Incl.  diagrs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 

Office  of  Naval  Research,  and  Signal  Corps  under  DA  36- 
039-SC-78108,  Bell  Telephone  Labs. .  National  Institutes 
of  Health,  and  Teagle  Foundation,  Inc. )  Unclassified 

Published  in  Redundancy  Techniques  for  Computing 
Systems:  Proc.  of  the  Symposium,  Washington,  D.  C. 
(Feb.  6-7,  1962),  ed.  by  R.  H.  Wilcox  and  W.  C.  Mann. 
Washington,  Spartan  Books,  1962,  p.  62-65. 

A  net  of  3  neurons  with  I  inputs  each  with  thresholds 
modulated  by  input  from  the  net  can  be  made  to  compute 
15  of  the  16  possible  logical  functions  of  2  arguments 
and  4  neurons  with  3  inputs  each,  253  logical  functions  of 
3  arguments.  The  number  Increases  rapidly  with  the 
number  of  inputs  per  neuron. 
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VALIDITY  OF  THE  GINZBURG- LANDAU  THEORY  OF 
SUPERCONDUCTIVITY  AT  LOW  TEMPERATURE 
(Abstract),  by  D.  H.  Douglass,  Jr.  and  R.  H. 

Blumberg.  [1962]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  C«ips  under  [DA  36-039- sc-78108]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. .  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc..  Series  II.  v.  7: 

4,  Jan.  24,  1962. 

The  original  Ginzburg- Landau  (GL)  theory  consists  of 
assumptions  concerning  the  form  of  the  magnetic  field 
and  the  field-free  parts  of  the  free  energy.  The  field- 
free  portion,  which  Is  derived  by  expanding  In  a  power 
series  valid  only  near  Tc,  is,  nevertheless,  well  be¬ 
haved  at  low  temperatures.  The  GL  theory  can  be  gen¬ 
eralized  to  include  any  field- free  function  [the  Gorter- 
Casi.mlr  (GC)  free-energy  expression  is  one]  covering 
all  T,  whose  expansion  near  Tc  is  the  same  as  that  of 
the  original  theory.  The  critical  field  of  a  thin  film  can 
be  expressed  In  terms  of  this  generalized  function.  The 
differences  between  various  functions  can  be  expressed 
in  terms  of  a  parameter  o  which  can  be  measured  ex¬ 
perimentally  at  the  lower  temperatures.  Theoretical 
values  of  o  are  -  0.  25  and  -0. 75  for  the  GL  and  the  GC 
functions,  respectively.  Experimental  measurements 
on  thin  films  of  tin  give  a  value  of  cr  =  0. 14  -  0. 10, 
which  seems  to  favor  the  original  GL  theory. 
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THE  WAKE  OF  A  CHARGED  PARTICLE  MOVING 
THROUGH  A  PLASMA  WITH  MAGNETIC  FIELD,  by 
S.  K.  Majumdar.  Sept.  14,  1962,  36p.  tncl.  diagrs. 
refs.  (Technical  rept.  no.  401)  (Sponsored  jointly  by 
Atr  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  DA  36-039-sc-73108, 
and  National  Science  Foundation)  Unclassified 

Published  in  Proc.  Phys.  Soc.  (London),  v.  82:  669- 
638,  Nov.  r.  1963. 

The  motion  of  a  charged  particle  through  a  low-density 
electron  plasma  placed  In  an  external  constant  magnetic 
field  has  been  investigated  by  using  transport  equations. 
The  motion  of  the  particle  in  the  direction  of  the  applied 
magnetic  field  Is  considered  in  detail;  the  particles  moving 
a;  right  angles  to  the  magnetic  field  are  considered 
briefly.  The  charge  density  developed  in  the  medium  as 
a  result  of  interaction  of  the  medium  with  the  moving 
particle  through  long-range  Coulomb  force  Is  evaluated 
for  the  wavelength,  X,  which  is  such  that  R>  A>  Xp, 
where  R  is  the  distance  from  the  moving  particle,  and 
Xp,  the  Debye  wavelength.  Three  types  of  charge- density 

waves  are  associated  with  the  moving  test  particle.  One 
is  a  plasma  electron  wave  that  exists  only  for  velocities 
of  the  test  particle  that  are  greater  than  the  average 
thermal  speed  of  the  plasma  electron;  this  wave  also 
shows  a  Mach  cone  distribution.  The  second  is  an 
elliptically  shaped  extraordinary  electromagnetic  wave 
that  exists  for  all  velocities  of  the  test  particle,  and  is 
coupled  to  the  plasma  electron  wave.  The  third  is  an 
almost  spherical  weak  wave  associated  with  the  "ordinary 
electromagnetic  wave.  This  third  wave  is  not  coupled 
to  the  other  2  waves  within  the  range  of  approximation 
considered  here,  and  it  goes  over  to  an  exponentially 
decreasing  charge  distribution  in  the  limit  of  very  small 
magnetic  field.  (Contractor’s  abstract) 
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PHENOMENOLOGICAL  THEORY  OF  SUPERIMPOSED 
FILMS  OF  NORMAL  AND  SUPERCONDUCTING  METALS, 
by  D.  H.  Douglass,  Jr.  [1962]  [5]p.  incl.  diagrs.  rels. 
(AFOSR-J980)  (Sponsored  jotndy  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  undei  DA  36-039-SC-87376)  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9;  155-159, 

Aug!  15,  1962."' 

By  introducing  the  concept  of  the  superconducting  state 
of  a  normal  metal,  a  theory  has  been  derived  to  explain 
the  observed  superconducting  behavior  of  superimposed 
films. 
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NUCLEAR  MOMENTS  IN  FL’JCTUAT.NG  FIELDS.  IV. 
APPLICATION  TO  KINETIC  PROCESSES,  by  J.  S. 
Waugh.  [1962]  [5]p.  incl.  refs.  (A  OSR-J1382)  (Spon¬ 
sored  jointly  by  Air  Force  Office  o'.  Scientific  Research, 
Office  of  Naval  Research,  and  [Signal  Corps]  under 
DA  36-039- 6C-8737 6,  and  National  Institutes  of  Health) 
AD  403623  Unclassified 

Also  published  in  Faraday  Soc.  Discussions,  No.  34: 

TO5-TWrm.' 

The  effects  of  time-dependent  perturbations,  particularly 
chemical  reactions,  on  high  resolution  nrar  spectra  are 
discussed.  Some  speculations  are  made  about  the  possi¬ 
bility  of  observing  orthopara  conversion  in  molecules 
larger  than  Hj  and  about  the  implications  of  this  process 
for  the  motions  of  molecules  in  fluids.  (Contractor’s 
abstract) 


1896 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NUCLEAR  RELAXATION  AND  INTERMOLECULAR 
FORCES  IN  GASES,  by  J.  S.  Waugh  and  C.  S.  Johnson, 
Jr.  [1962]  [8]p.  incl.  diagrs.  table,  refs.  (APOSR- 
J1383)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  DA  36-039-SC-87376,  and  National  Institutes 
of  Health)  Unclassified 

Also  published  in  Faraday  Soc.  Discussions,  No.  34: 
191-198,  1962. 

Hie  origins  of  nuclear  relaxation  In  relatively  dilute 
monatomic  and  polyatomic  gases  are  discussed  qualita¬ 
tively,  with  particular  reference  to  the  connection  be¬ 
tween  relaxation  times  and  anisotropic  lntermolecular 
potentials.  Experimental  results  are  given  for  mixtures 
of  hydrogen  with  other  gases,  and  inelastic  cross- sec¬ 
tions  for  orientational  relaxation  with  AJ  =  0  are  deduced. 
In  the  cases  studied,  a  given  mj  state  appears  to  persist 
at  room  temperature  for  4-100  collisions.  The  effect  of 
paramagnetic  impurities  at  the  higher  concentrations 
and  densities  is  briefly  discussed.  (Contractor's 
abstract) 


1897 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NEGATIVE  L  AND  C  IN  SOLID-STATE  MASERS,  by  R. 

L.  Kyhl,  R.  A.  Me  Far  lane,  and  M.  W.  D.  Strandberg. 
[1962]  [16]p.  incl.  illus.  diagrs.  tables,  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corpc  under  DA  36- 
039- sc- 87376)  Undies' fled 


>  431  < 


AI It  FORCE  SCIENTIFIC  RESEARCH 


Published  in  Proc.  Inst.  Radio  Engineers,  v.  50:  1608- 
B23,  July  1962. 

The  analysts  of  solid-state  cavity  masers  is  extended  to 
include  the  reactive  component  of  the  paramagnetic  reso¬ 
nance.  This  reactance  is  inverted  (in  opposition  to 
Foster's  reactance  theorem).  A  2-cavity  network  makes 
use  of  this  negative  frequency  dependence  of  reactance 
to  obtain  a  broad-band  Rat-topped  amplifier  response. 

In  verification  of  this  theory  a  ruby  maser  has  been  built 
which  has  a  95-mc  bandwidth  at  H-db  gain  and  operates 
at  9000  me  and  1.5°K.  This  performance  is  comparable 
to  that  of  published,  tapered  magnetic  field  traveling- 
wave  masers.  General  network  limitations  on  cavity 
maser  amplifiers  are  derived.  Broad-banding  techniques 
that  have  been  published  for  parametric  amplifiers  are 
essentially  equivalent.  The  tuning  of  the  broad- band 
amplifier  is  critical.  The  same  performance  can  be 
achieved  in  a  unilateral  transmission  maser  by  using 
circularly  polarized  cavities,  but  the  pioblem  of  circuit 
design  and  tuning  with  the  Increased  number  of  parame¬ 
ters  has  thus  far  prevented  successful  operation.  (Con¬ 
tractor's  abstract) 


1898 

Massachusetts  Inst,  of  Tech.  Research  Tab.  of 
Electronics,  Cambridge. 

RESEARCH  ON  PARAMAGNETIC  RESONANCES,  by 
R.  L.  Kyhl  and  M.  W.  P.  Strandberg.  Quarterly 
progress  rept.  no.  7,  May  15-Aug.  15,  1962,  22p.  incl. 
illus.  diagrs.  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research,  Office  of  Naval  Research]  and 
Signal  Corps  under  DA  36-039-SC-87376)  AD  291881 

Unclassified 

Further  improvements  were  made  in  the  microwave 
phonon  generator.  Spin-lattice  re'axation  experiments 
on  ruby  have  been  performed  and  comparison  of  the  re¬ 
sults  with  solutions  of  the  rate  equations  has  been  made. 
Finally,  preliminary  results  on  Fe,  Mn,  and  Co-  doped 
potassium  tantalate  are  reported.  (Contractor's 
abstract) 


1899 

Massachusetts  Mental  Health  Center,  Boston. 

SPECIAL  MODIFICATIONS  OF  THE  SILVER-SILVER 
CHLORIDE  SPONGE  ELECTRODE  FOR  SKIN  RECORD¬ 
ING,  by  D.  N.  O’Connell  and  B.  TUrsky.  [19G2]  (7}p. 
incl.  diagrs.  Uble.  (AFOSR-2116)  (AF  49(638)728) 

Unclassified 

Also  published  in  Physchcphysiol.  Newsletter,  v.  8:  31- 
37,  Apr.  1962. 

Two  modifications  of  the  silver- silver  chloride  sponge 
electrode  designed  for  ready  attachment  in  a  wide  range 
of  placements  are  described  The  first  modification  is 
for  permanent  use  in  both  the  experimental  and  clinical 
situations;  the  second  is  for  more  specialized  situations 
where  reuse  is  not  required.  The  core  of  the  modified 


electrode  is  Identical  with  that  of  the  GSR  type,  so  that 
they  are  also  suitable  for  recording  potential,  resistance, 
or  impedance. 


1900 

Massachusetts  Mental  Health  Center,  Boston. 

PHYSIOLOGICAL  EFFECTS  OF  PAINFUL  STIMULA¬ 
TION  DURING  HYPNOTIC  ANALGESIA  UNDER  CONDI¬ 
TIONS  DESIGNED  TO  MINIMIZE  ANXIETY,  by  R.  E. 

Shor.  [1962]  [20]p.  incl.  diagrs.  tables,  refs.  (APOSR- 
64-0829)  (In  cooperatt'n  with  Harvard  U.  Medical 
School,  Boston,  Mass.)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Reserrch  under  AF  49(638)728, 

Human  Ecology  Fund,  and  National  Institute  of  Mental 
Health)  AD  438646  Unclassified 

Also  published  in  Internat'l.  Jour.  Clin,  and  Exper. 
Hypnosis,  v.  16:  183-202,  July  1962. 

A  statistically  powerful  experimental  test  of  the 
physiological  effects  of  painful  stimulation  during  hyp¬ 
notic  analgesia  was  conducted  under  conditions  designed 
to  minimize  anxiety.  From  the  findings  of  no  significant 
differences  between  the  experimental  conditions,  the 
plausible  Interpretation  was  advanced  that.  Inasmuch  as 
the  subjective  experience  of  pain  is  eliminated  during 
hypnotic  analgesia,  those  physiological  reactions  do  not 
occur  which  would  otherwise  ordinarily  result  from  the 
stressful  or  threatening  qualities  of  the  painful  stimulation 
tlon.  It  was  further  advanced,  however,  that  anything  else 
which  minimizes  the  incidental  anxiety  component  of  the 
total  pain  experience—  such  as  ego-protective  procedures 
in  the  waking  state— can  have  an  effect  on  physiological 
responses  to  painful  stimulation  similar  to  that  of  hyp¬ 
notic  analgesia.  (Contractor's  abstract) 


1901 

Massachusetts  Mental  Health  Center,  Boston. 

BIOELECTRIC  CORRELATES  OF  HYPNOSIS;  AN 
EXPERIMENTAL  REEVALUATION,  by  D.  N.  O’Connell 
and  M.  T.  Orne.  [1962]  [13]p.  incl.  diagrs.  tables, 
refs.  (APOSR-64-0830)  (In  cooperation  with  Harvard 
U.  Medical  School,  Boston,  Mass.)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)728,  Human  Ecology  Fund,  National  Institute  of 
Mental  Health)  AD  438387  Unclassified 

Also  published  in  Jour.  Psychiatric  Research,  v.  1:201- 
213,  Dec.  1962. 

The  purpose  of  this  investigation  was  (1)  to  determine 
the  magnitude  and  reliability  of  changes  in  potential  dur¬ 
ing  hypnosis  and  (2)  if  reliable  changes  were  found,  to 
determine  whether  they  originate  from  the  head,  from 
the  palms,  or  from  both  locations.  It  was  found  that 
previously  reported  bioelectric  changes  were  found  to 
be  palmar  in  origin.  No  evidence  was  found  to  indicate 
the  presence  of  cortical  potential  changes  during  hyp¬ 
nosis.  Large  and  reliable  changes  in  planar  potential 
level  were  observed  during  hypnosis.  These  changes 
were  (1)  an  increase  in  level  of  palmar  potential  of  the 
order  of  magnitude  of  10-30  mv,  the  increase  in  level 
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shifting  gradually  and  returning  (usually)  dramatically 
to  previous  levels  at  the  termination  of  hypnosis,  and 
(2)  a  marked  smoothing  of  ongoing  activity.  These 
changes  are  most  striking  when  only  general  suggestions 
of  deepening  hypnotic  trance  are  made,  specific  sugges¬ 
tions  tending  to  decrease  the  level  of  potential.  These 
findings  are  tentatively  interpreted  as  indicating  that  the 
hypnotic  state  Is  a  state  of  Increased  central  activation 
ard  focused  attention.  The  level  of  arousal  is  not  that 
fj.nd  in  sleep  but  rather  that  found  during  highly  alert 
wakefulness. 

1902 

Massachusetts  Mental  Health  Center,  Boston. 

AN  ANALYSIS  OF  THE  EFFECTS  OF  MOTION  UPON 
AUDITORY  FUNCTION  DURING  PROLONGED  ATYPICAL 
STIMULATION,  by  S.  J.  Freedman  and  S.  K.  Secunda 
Apr.  1962  [54 jp.  incl.  diagrs.  tables,  refs.  (APOSR- 
2078)  (AFAFOSR-62-11)  AD  436180  Unclassified 

Presented  at  Eastern  Psychological  Assoc,  meeting, 
Atlantic  City,  N.  J. ,  Apr.  1962. 

The  present  experiment  attempts  to  ascertain  which 
components  of  gross  bodily  movement  are  responsible 
for  the  increased  variability  in  dichotic  time  difference 
discrimination.  Four  1-hr  exposure  conditions  were 
employed  during  which  the  subjects  heard  continuous 
white  noise  loud  enough  to  mask  background  sounds.  The 
conditions  were:  (1)  ambulatory,  (2)  recomber.t,  (3)  active 
head  rotation,  and  (4)  active  whole  body  rotation.  After 
exposure  in  the  ambulatory  condition,  subjects  showed 
significantly  increased  variability  in  the  criterion  task. 
Performance  also  deteriorated  significantly  with  active 
head  rotation  and  active  whole  body  rotation.  When 
bodily  movements  were  restricted,  however,  there  was 
essentially  no  increased  variability.  Thus,  self-produced 
rotation  while  listening  to  dichotic  noise  is  sufficient  to 
disrupt  a  fundamental  cue  for  auditory  localization. 


1903 

Massachusetts  Mental  Health  Center,  Boston. 

A  STUDY  OF  VISUAL  IMAGERY  PRODUCED  BY 
RHYTHMIC  PHOTIC  STIMULATION,  bv  P.  A.  Marks. 
Apr.  1962,  5p.  (AP0SR-2079)  (AFAFOSR-62-11) 

AD  436181  Unclassified 

Presented  at  Eastern  Psychological  Assoc,  meeting, 
Atlantic  City,  N.  J. ,  Apr.  1962. 

Photic  stimulation  provides  a  way  of  dependably  producing 
imagery  in  a  laboratory  setting.  This  imagery  resembles 
that  which  occurs  in  other  situations.  Both  qualitatively 
and  quantitai  vely,  photic  stimulation  imagery  varies 
greatly  from  subject  to  subject,  and  these  individual  vari¬ 
ations  seem  related  to  definable  personality  and  experi¬ 
ential  factors.  Such  relationships  provide  leads  for 
studying  the  factors  at  work  in  other  types  of  imagery 
experience. 


1904 

[Massachusetts  Mental  Health  Center,  Boston.  J 

ADAPTATION  AND  TRAINING  EFFECTS  IN  ERG: 

I.  LONG-TERM  ADAPTATION,  by  S.  J.  Freedman  and 
L.  Roncht.  [1962]  [6)p,  lncl.  diagrs.  (AFOSR-3938) 

(In  cooperation  with  Istituto  Naztonale  dl  Ottica, 

Florence  (Italy))  [AF  APOSR-62-11]  AD  449993 

Unclassified 

Also  published  In  Atti  Fondazionc  G.  Ronchl,  v.  17: 
381-386,  July- Aug.  1962. 

An  experiment  is  described  In  which  ERG  responses  of 
3  well- trained  subjects  were  measured  for  10  consecutive 
days.  Plotting  mean  scotoplc  b-wave  amplitudes  from 
day  to  day  demonstrated  a  systematic  decline  In  response 
level  for  the  early  days  of  the  experiments.  Previous 
data  from  the  same  subjects  lends  support  to  these 
findings.  It  is  suggested  that  such  long-term  adaptation 
may  be  typical  of  perceptual  performance  in  general. 
(Contractor's  abstract) 


1905 

Massachusetts  U.  Dept,  of  Chemistry.  Amherst. 

A  THEORY  OF  UNEAR  DYNAMIC  BIREFRINGENCE, 
byR.  S.  Stein  and  S.  Onogt.  [1961)  [21  Jp.  incl.  diagrs. 
refs.  (AFDSR-I061)  (AF  AFOSR-61-28) 

Unclassified 

The  birefringence  response  of  a  Maxwell  element  to  a 
sinusoidal  strain  is  calculated  assuming  different  strain- 
optical  coefficients  for  the  spring  and  dashpot  elements. 
The  composite  response  resulting  from  a  distribution 
of  such  elements  is  calculated.  This  involves  2  distribu¬ 
tion  functions  for  the  strain-optical  coefficients  of  the 
2  types  of  elements.  Means  for  experimentally  deter¬ 
mining  the  spectra  of  these  functions  are  discussed. 


1906 

Massachusetts  U.  Dept,  of  Chemistry,  Amherst. 

THE  DYNAMIC  BIREFRINGENCE  OF  HIGH  POLYMERS, 
by  R.  S.  Stein,  S.  Onogt,  and  D.  A.  Keedy.  [1962] 

[21  Jp.  incl.  diagrs.  refs.  (AFOSR-2990)  (AF  AFOSR- 
Gl— 28)  AD  612354  Unclassified 

Presented  at  Internat'l.  Symposium  on  Macromclecular 
Chemistry,  Montreal  (Canada),  July  27- Aug.  1,  1961. 

Also  published  in  Jour.  Polymer  Sci. ,  v.  57:801-821, 
Mar.  1962. 

The  simultaneous  measurement  of  the  birefringence  and 
strain  of  a  sample  subjected  to  sinusoidal  strain  Is  pro¬ 
posed  as  a  means  for  elucidating  the  molecular  mecha¬ 
nism  of  the  response  of  high  polymers  to  mechanical 
deformation.  A  linear  phenomenological  theory  is  pro¬ 
posed  in  which  strain-optical  coefficient  distribution 
functions  are  assigned  to  the  elastic  and  viscous 
members  cf  a  distribution  of  Maxwell  elements.  An 
apparatus  has  been  constructed  to  determine  the  dynamic 
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strain-optical  coefficient  at  frequencies  between  0  and 
600  cps  by  means  of  mechanical  excitation  of  vibration  at 
low  frequencies  and  electromagnetic  at  high  frequencies. 
The  dynamic  birefringences  of  polyethylene  was  studied 
at  room  temperature  over  this  frequency  range. 


1907 

Massachusetts  U.  Dent,  of  Chemistry,  Amherst. 

DYNAMIC  BIREFRINGENCE  OF  t.IGH  POLYMERS  n, 
by  R.  S.  Stein,  S.  Onogi  a.td  others.  Apr.  30,  1962 
[12jp.  Incl.  dlagrs.  refs.  (AFOSR-2925)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  as 
progress  rept.  no.  4  under  AF  AFOSR-61-28,  Office 
of  Naval  Research  as  technical  rept.  no.  44,  and 
Petroleum  Research  Fund)  AD  277402 

Unclassified 

Also  published  In  Jour.  Appl.  Phys. .  v.  34:80-89, 

Jan.  f§t£T 

The  time- dependence  of  birefringence  was  Investigated 
in  experiments  Involving  relaxation  at  constant  strain, 
extension  at  constant  rate  of  strain,  and  periodically 
varying  strain.  The  results  of  constant  strain  relaxation 
are  calculated  from  the  other  2  types  of  experiments 
using  the  linear  phenomenological  theory  of  birefringence 
relaxation.  Strain-optical  coefficient  spectra  are  calcu¬ 
lated  for  a  number  of  low-  and  high-density  polyethylenes 
and  characteristics  of  the  spectra  are  correlated  with 
sample  density.  A  simple  molecular  theory  Is  presented. 
The  time-dependence  of  birefringence  is  believed  to 
principally  arise  from  the  finite  relaxation  time  for 
crystal  orientation.  (Contractor's  abstract) 


1908 

Massachusetts  U.  {Dept,  of  Psychology]  Amherst. 

PROBABILITY  OF  DETECTION  AND  SPEED  OF 
RESPONSE  IN  SIMPLE  MONITORING,  by  W.  H.  Telchner. 
[1962]  [6]p.  incl.  dlagrs.  (AFOSR-2362)  (AFAFOSR- 
62-202)  Unclassified 

Also  published  In  Human  Factors,  v.  4:  181-186,  Aug. 

T$g27 

Two  simple  monitoring  experiments  were  performed  to 
study  the  dependence  of  probability  of  detection  and  of 
speed  of  tesponse  to  detected  signals  on  the  initial  proba¬ 
bility  of  detection  of  the  signal  established  psycho-physl- 
cally  and  on  duration  of  the  task.  The  results  indicated 
that:  (1)  detection  during  the  task  is  directly  related  to 
the  probability  of  signal  detection  tiefore  the  task  and 
inversely  relate'1  ">  length  of  watcu,  and  (2)  the  speed  of 
response  to  those  oi  gnals  which  are  detected  is  directly 
dependent  on  the  probability  of  detection  before  the  watch 
but  Independent  of  factors  which  operate  during  the  watcT. 


1909 

Matrix  Corp. ,  Arlington,  Va. 

OBTAINING  SUBJECTS  FOR  RESEARCH,  by  E.  E. 
Smith.  [1962]  (2]p.  (APOSR-1587)  (A F  49(638)1000) 

AD  43G283  Unclassified 

Also  published  in  Amer.  Psychol. .  v.  17:  577-578, 

Aug.  nn>2. 

Five  sources  are  suggested  for  obtaining  subjects  for 
research  in  social  psychology  when  no  captive  subjects 
are  available.  Their  adequacy  Is  discussed.  These  5 
are:  (1)  United  States  Employment  Service,  (2)  Military 
Reserve  Units,  (3)  Operational  Military  Units,  (4)  Pris¬ 
ons  and  (5)  Fire  Departments, 


1910 

Matrix  Corp. ,  Los  Angeles.  Calif. 

SOME  PERSONALITY  AND  BEHAVIORAL  FACTORS 
RELATED  TO  BIRTH  ORDER,  by  E.  E.  Smith  and  J. 

D.  Goodchilds.  [1962]  12p.  incl.  tables.  (APOSR- 
2984)  (AF  49(638)1000)  AD  445113  Unclassified 

Also  published  In  Jour.  Appl.  Psychol.,  v.  47:300-303, 

T5S5: - 

A  study  was  conducted  using  165  firemen  In  large  and 
email  firehouses  to  test  the  hypothesis  that  first  borns 
learn  to  interact  more  successfully  because  of  their 
stronger  dependency  and  affiliation  needs.  It  was  also 
predicted  that  this  greater  interactional  skill  would  be¬ 
come  more  apparent  the  more  complex  the  social  situa¬ 
tion.  As  predicted,  flrstbornshadlessself-connder.ce. 
They  also  conformed  more,  were  more  efficient  problem 
solvers  in  a  group  situation,  and  were  more  often  the 
official  leader  of  their  work  grjup,  suggesting  that 
study  of  the  psychology  of  the  early- born  may  lead  to  a 
fresh  attack  on  the  leadership  problem.  However,  these 
group  behaviors  were  only  related  to  birth  order  in  the 
larger  and  mare  complex  groups. 


1911 

Maudsley  Hospital,  London  (Gt.  Brit.). 

MEMBRANE  POTENTIALS  IN  GUINEA-PIG  CEREBRAL 
OORTEX  SLICES  IN  VTTRO.  THEIR  DEPENDENCE  ON 
SUBSTRATE  AND  OXYGEN.  THE  EFFECT  OF  CLU- 
PEIN  AND  OF  GANGLTO- SIDE  PREPARATIONS,  by  H. 
H.  Hillman.  [1961]  [5jp,  incl.  magr.  tables,  refs. 
(APORR-2394)  (AF  61(052)404)  Unclassified 

Also  published  in  Jour.  Neuroche  n. ,  v.  8:257-261, 

EiETSsr: - 

Resting  membrane  potentials  in  guinea-pig  cerebral 
cortex  slices  in  vitro  in  Krebs- Ringer  bicarbonate  solu¬ 
tion  with  10  mM-pyruvate,  lactate  or  oxaloacetate  as 
sole  substrate  are  at  the  same  level  as  with  glucose  as 
sunstr^te.  They  are  lower  In  the  absence  of  substrate, 
with  10  mM-L- glutamate  as  sole  substrate,  or  during 
hypoxia.  The  membranes  arc  '’poo lari  zed  by  hypoxia  in 
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the  absence  of  substrate.  The  lowering  of  the  resting 
potential  induced  by  addition  of  0.3  mg  clupeln/ml  medium 
is  counteracted  by  addition  of  0. 3  mg  ganglloslde  prepar- 
atioix'ml  medium. 


1912 

Maudsley  Hospital,  London  (Gt.  Brit. ). 

ACTIVATION  AND  INHIBITION  OF  ADENOSINE 
TRIPHOSPHATASES  OF  SUBCELLULAR  PARTICLES 
FROM  THE  BRAIN,  by  D.  H.  Deal  and  H.  Mcllwain. 
[1961]  [12]p.  tncl.  dtagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
(AF  61(052)404]  and  Netherlands  Organization  for  the 
Advancement  of  Pure  Research)  Unclassified 

Published  in  Jour.  Neurochem.,  v.  8:  246-256,  Dec. 

1961. 

Guinea  pig  cerebral  cortex  disintegrated  in  sucrose 
solutions  was  differentially  centrifuged  to  yield  5  frac¬ 
tions.  The  activities  of  the  fractions  in  catalyzing  libera¬ 
tion  of  inorganic  phosphate  from  adenosine  triphosphate 
was  measured  in  the  presence  of  a  number  of  added  sub¬ 
stances.  With  Mg,  K,  and  Na  ions,  the  unlractionated 
suspension  liberated  phosphate  at  about  2000  umol/g 
cortex 'hr:  a  nuclear  fraction  at  290,  a  mitochondrial 
fraction  at  350,  a  mitochondrial  plus  microsomal  frac¬ 
tion  at  490,  a  microsomal  fraction  at  590,  and  a  super¬ 
natant  at  150  nmol, 'hr  with  material  derived  from  a  gram 
of  cortex.  Liberation  by  the  mitochondrial  frartlon  was 
maximal  at  pH  9  and  by  the  microsomal  at  7.5.  In  media 
containing  Mg  and  K  ions,  Na+  accelerated  the  activity 
of  the  microsomal  fra?‘.»on  to  a  much  greater  extent  than 
it  did  that  of  the  mitochondrial  fraction.  Depending  on  K* 
concentration  and  other  factors,  activation  of  the  mito¬ 
chondrial  fraction  was  increased  by  0-30%  and  the 
microsomal  fraction  by  30-170%.  The  adenosine  triphos¬ 
phatases  were  relatively  insensitive  to  simple  anions, 
but  were  Inhibited  by  preparations  of  cerebral  ganglio- 
sides  and  of  the  trypanocidal  agent  suramin. 


1913 

Maudsley  Hospital,  London  (Gt.  Brit.). 

GANGLIOSIDES,  PHOSPHOLIPIDS,  PROTEIN  AND 
RIBONUCLEIC  ACID  IN  SUBFRACTIONS  OF  CERE¬ 
BRAL  MICROSOMAL  MATERIAL,  by  J.  R.  Wherrett 
and  H.  Mcllwain.  [1962]  [6]p.  incl.  diagrs.  tables,  refs. 
[AF  61(052)404]  Unclassified 

Published  in  Blochem.  Jour.,  v.  84:  232-237.  Aog.  1962. 

In  differential  centrifugi  ig  of  cerebral  microsomal  frac¬ 
tions,  gangliosides  required  lesser  centrifugal  forces 
for  depositing  a  given  proportion  of  material  than  did 
ribonucleic  acid;  protein  and  phospholipids  were  inter¬ 
mediate  in  their  properties.  On  density- gradient  cen¬ 
trifuging,  ribonucleic  acid  was  associated  with  denser 
material  than  the  greater  part  of  the  gangliosides  and 
phospholipids.  On  density-gradient  electrophoresis,  a 
zone  of  particles  enriched  in  gangliosides  moved  more 
rapidly  towards  the  anode  than  a  zone  enriched  in  ribo¬ 
nucleic  acid;  phospholipid  and  protein  were  associated 


equally  with  the  2  zones.  Sodium  deoxycholate  and 
Lubrol  caused  greatest  solubilization  of  gangliosides 
from  microsomal  material;  sodium  hydrogen  carbonate 
solubilized  most  ribonucleic  acid.  These  and  other 
properties  of  the  fractions  suggest  that  gangliosides  may 
be  a  characteristic  component  of  the  membrane  structures 
observed  by  Hanzon  and  Toschl  in  cerebral  mtcrosomal 
fractions;  these  are  likely  to  contain  also  proteins  and 
phospholipids. 


1914 

Maudsley  Hospital,  London  (Gt.  Brit. ). 

THE  SODIUM  AND  OTHER  IONS  OF  MAMMALIAN 
CEREBRAL  TISSUES,  MAINTAINED  AND  ELECTRI¬ 
CALLY  STIMULATED  IN  VITHO,  by  H.  S.  Bachelard, 

W.  J.  Campbell,  and  H.  Mcllwain.  [1962]  [8]p.  incl. 
diagrs.  tables,  refs.  [AF  61(052)404]  Unclassified 

Published  in  Blochem.  Jour. ,  v.  84:  225-232,  Aug.  1962. 

Cerebral  tissues  incubated  in  oxygenated  glucose- 
bicarbonate  media  rapidly  gained  sodium.  Attempts 
were  made  to  minimi?"  these  changes  by  alterations  in 
the  incubating  medium.  Rapid  preparation  of  tissue  by 
cutting  It  In  situ  yielded  samples  of  lower  sodium  after 
Incubation;  during  Incubation,  a  net  extrusion  of  sodium 
was  observed  in  such  samples,  at  rates  of  180-240 
pequiv/g  of  tissue/hr.  Electrical  stimulation  Increased 
the  sodium  content  of  the  Incubated  tissue;  after  cessa¬ 
tion  of  stimulation,  the  add.tional  sodium  was  in  part 
extruded.  Tissue  incubated  in  media  low  in  sodium  con¬ 
tent  was  low  in  postasium  content;  when  stimulated  elec¬ 
trically,  the  respiratory  rate  of  such  tissues  changed 
by  -50  to  +60%  rather  than  by  the  +100%  shown  in  media 
of  normal  sodium  content  The  Intracellular  to  extra¬ 
cellular  ratios  of  Na+  and  K*  ions  (based  on  chloride  and 
inulln  spaces)  have  been  calculated  for  incubated  tissues 
prepared  by  different  techniques  and  compared  with  the 
ration  (based  on  chloride  space)  in  unincubated  fresh 
tissue. 


1915 

Maudsley  Hospital,  London  (Gt.  Brit.). 

THE  SODIUM-STIMULATED  ADENOSINE-  TRIPHOSPHA¬ 
TASE  ACTIVITY  AND  OTHER  PROPERTIES  OF  CERE¬ 
BRAL  MICROSOMAL  FRACTIONS  AND  SUBFRACTIONS, 
by  A.  Schwartz,  H.  S.  Bachelard,  and  H.  Mcllwain. 

[1962]  [12]p.  incl.  diagrs.  tables,  refs.  (Sponrored 
jointly  by  ,  ir  Force  Office  of  Scientific  Research  under 
[AF  61(052)404]  and  National  Heart  Institute) 

Unclassified 

Published  In  Blochem.  Jour. ,  v.  84:  626-637,  Sept. 

By  differential  centrifuging  of  sucrose  dispersions  of 
juinea-plg  cerebral  crotex,  75%  of  tholr  sodium-stimu¬ 
lated  adenosine- triphosphatase  activity  was  obtained  m 
a  microsomal  fraction;  the  tissue  activity  was  computed 
as  1100-1500  umol  of  phosphate  formed/  g  of  fresh 
tissue  hr.  Assay  conditions  for  the  enzyme,  and  changes 
in  its  activity  on  keeping,  are  described.  Differential 
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and  density- gradient  centrifuging  indicated  the  enzyme 
system  to  be  associated  with  the  membrane  structures 
rather  than  the  ribonucleic  acid  granules  of  the  micro¬ 
somal  fraction.  Fractions  richest  In  the  adenosine  trt- 
phosphatase  possessed  negligible  succinic  dehydrogenase 
but  were  enriched  in  acetylcholinesterase  and  In  choles¬ 
terol.  A  portion  of  the  adenosine- triphosphatase  activity 

g 

was  no  longer  deposited  at  6. 2  x  10  g/mln  after  treat¬ 
ment  of  microsomal  fractions  with  deo-ycholate,  Lubrol 
W  or  dlgltonin;  with  dtgttonln,  stimulation  bv  sodium  was 
retained  to  an  appreciable  degree  by  the  enzyme  of  the 
supernatant.  The  adenosine- triphosphatase  activity  of 
untreated  microsomal  fractions  was  Inhibited  by  2, 4,  6- 
trlnltrobenzenesulphonate  and  suramin,  in  reaction  mix¬ 
tures  with  magnesium  and  potassium,  or  with  magnesium, 

potassium,  and  sodium  salts.  Ouabain  at  10'7  to  10"* 
mol  Inhibited  with  magnesium,  potassium,  and  sodium 
but  not  without  sodium,  ‘'ompetition  was  noted  between 
protamine,  magnesium,  and  alkali  metals  for  salt  forma¬ 
tion  with  adenostne  triphosphate.  The  data  are  discussed 
in  relation  to  the  Itkely  functioning  of  the  enzyme  system 
in  active  sodium  and  potassium  transport. 


1916 

Maudsley  Hospital,  London  (GL  Brit.). 

SEXUAL  DIFFERENTIATION  OF  THE  BRAIN  AND  ITS 
EXPERIMENTAL  CONTROL,  by  G.  W.  Harris  and  a 
Levine.  [1962]  [2]p.  (APOSR-4201)  (Sponsored  jointly 

by  Air  Force  Office  of  Scientific  Research  under  AF  61- 
(052)454  and  Foundations'  Fund  for  Research  In  Psychia¬ 
try)  Unclassified 

Also  published  in  Jour.  Physiol.  (London),  v.  163:  42- 

43,  ms; - 

The  pattern  of  gonadotrophic  release  of  auolt  rats  Injected 
at  5  days  of  age  with  testosterone  (females)  and  oestrogen 
(males)  has  been  studied.  The  sexual  behavior  patterns 
have  also  been  studied.  Administration  of  testosterone 
to  the  new-born  female  results  in  a  male  pattern  of 
gonadotrophic  release,  absence  of  female  behavior  pat¬ 
terns,  and  enhancement  of  male  behavior.  Administra¬ 
tion  of  oestrogen  t_  the  new-born  male  results  in  a 
female  pattern  of  gonadotrophic  release  and,  often,  loss 
of  all  sexual  behavior. 


1917 

Maudsley  Hospital,  Loudon  (Gt,  BriL). 

MEMBRANE  POTENTIALS  IN  ISOLATED  AND  ELEC¬ 
TRICALLY  STIMULATED  MAMMALIAN  CEREBRAL 
CORTEX-  EFFECTS  OF  CHLORPROMAZINE,  CO¬ 
CAINE,  P  HE  NO  BARB!  TONE  AND  PROTAMINE  ON  THE 
TISSUE'S  ELECTRICAL  AND  CHEMICAL  RESPONSES 
TO  STIMULATION,  by  H.  K  HUlman,  W.  J.  Campbell, 
and  H.  Mcllwain.  [1982]  [16jp.  ind.  dlagrs.  tables, 
refs.  (aFOSR-J833)  (AF  EOAR -62-4)  AD  416521 

Unclassified 

Also  published  in  Jour.-  Neurochem. ,  v.  10:  325-339, 
May  1363. 


Resting  membrane  potentials  measured  by  micropipette 
electrodes  in  guinea  pig  cerebral  cortex  in  vitro,  were 
of  a  mean  value  between  -36  and  -40  mv.  Application 
of  electrical  pulses  for  1  min  diminished  the  potentials 
observed  1  min  after  stimulation  ceased.  The  time- 
course  of  recovery  of  potential  was  measured  after  10 
mln  stimulation:  the  potentials  reached  nearly  zero  and 
recovered  at  about  -12. 5  mv/mln.  The  potentials  before 
application  of  pulses  were  increased  by  50  jiM  chlor- 
promazlne  and  diminished  by  0. 3  mg/ml  clupeine 
(protamine).  Their  change  with  pulses  was  diminished, 
or  recovery  accelerated,  by  0. 3  mM-phenobarbltone, 
by  50  uM-chlorpromazlne,  and  by  20  uM-cocalne.  These 
agents  did  not  stgnlflcantly  affect  tho  potassium  or  non- 
tnultn  sodium  of  tissues  Incubated  In  vitro.  When  how¬ 
ever  pulses  were  applied  to  such  tissues,  chlorpromazine 
inhibited  the  change  In  sodium  and  potassium;  pheno- 
barb'.tone  permitted  the  changes  but  afforded  more  com¬ 
plete  recovery  of  non-tnulln  sodium.  Spike  discharges 
were  observed  on  25  occasions  on  penetrating  the  Isolated 
tissue  with  micro-electrodes.  They  commenced  from 
potentials  of  -32  to  -55  mv,  were  of  +27  to  +70  mv,  were 
associated  with  positive  and  negative  after- potentials 
and  carried  a  notch  on  their  rising  phase.  The  nature 
and  incidence  of  the  discharges  did  not  appear  to  be 
markedly  affected  by  the  substances  named  above,  nor 
by  a  number  of  other  experimental  changes. 


1918 

Maudsley  Hospital,  London  (Gt.  Brit. ). 

CHARACTERISTICS  REQUIRED  IN  ELECTRICAL 
PULSES  OF  RECTANGULAR  TIME- VOLTAGE  RELA¬ 
TIONSHIPS  FOR  METABOLIC  CHANGE  AND  ION 
MOVEMENTS  IN  MAMMALIAN  CEREBRAL  TISSUES, 
by  H.  Mcllwain  and  P.  Joanny.  [1962]  [U]p.  incl. 
dlagrs.  tables,  refs.  (APOSR-J834)  (AF  EOAR- 62-4) 

AD  416522  Unclassified 

Also  published  in  Jour.  Neurochem.,  v.  10:313-323, 

May  1963. 

The  pulses  caused  loss  of  K,  gain  in  Na  and  increase 
in  respiration  by  isolated  cerebral  cortical  tissue.  These 
changes  commenced  at  applied  potentials  1-2  v  and 
reached  maxima  at  7. 5  v.  Pulses  of  duration  between 
0. 03  and  0.04  msec  gave  increasing  effects.  Response 
increased  with  increase  In  frequency  between  2  and  30/ 
sec  but  little  greater  effect  usually  ensued  with  higher 
frequencies.  With  submaxlmal  ■>ulses  of  5  or  7.5  v, 

0.4  msec  and  relatively  low  frequencies  the  Initial 
changes  In  Na  and  K  per  pulse  were  approximately  equiv¬ 
alent  and  between  5  and  6  mumoi/g  tissue/pulse. 

Stmtlar  pulses  caused  a  sustained  Increase  In  respiration 
of  1. 56  u  mol  Oj/g  tissue/pulse.  The  Increase  in  respi¬ 
ration  was  susceptible  to  inhibition  by  relatively  low 
concentrations  of  chlorpromazine,  and  by  phenofcarbitone 
and  l,2,3,4-ietrahydro-5-arolnoacricHne.  Response  to 
sparse  pulses  was  increased  by  protoveratrlne  A  but 
response  to  pulse- types  tested  was  unaffected  by  4  other 
substances  including  triraethadione. 
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1919 

Max- Planck  Inst,  filr  Aeronomie,  Lindau  (Germany). 

TIME  PATTERN  OF  IONIZING  RADIATION  IN 
BALLOON  ALTITUDES  IN  HIGH  LATITUDES.  PART  A. 
TEXT,  by  G.  Pfotzer,  A.  Ehmert,  and  E.  Keppler. 
Final  rept.  Aug.  1,  1962  [55)p.  Incl.  tables,  refs. 
(AFOSR-3440,  pt.  1)  (AF  6t(052)372)  AD  284488 

Unclassified 

During  the  period  from  June  12-Aug.  2,  1961,  a  series 
of  23  successful  unmanned  balloon  flights  were  carried 
out  to  measure  cosmic  radiation,  solar  protons,  and 
x-rays  at  high  altitudes  in  the  auroral  zone  (Kiruna/ 
Sweden).  The  equipment  and  the  special  viewpoints  of 
the  measurements  are  described  In  detail.  In  addition 
to  x-ray  events,  which  Otcur  relatively  frequently  in 
the  auroral  zone,  4  cases  of  solar  proton  inject; or. 
occurring  or.  July  12th,  18th.  20th,  and  27th  were  re¬ 
corded  during  the  passage  of  2  very  active  plage  regions 
across  the  solar  disk.  The  various  events  are  briefly 
discussed.  The  measurements  are  counterparts  of 
similar  ones  carried  out  simultaneously  by  American 
groups. 


1920 

?,  ax- Planck  Inst,  fiir  Aeronomie,  Lindau  (Germany). 

TIME  PATTERN  OF  IONIZING  RADIATION  IN  BALLOON 
ALTITUDES  IN  HIGH  LATITUDES.  PART  B.  FIGURES 
AND  DIAGRAMS,  by  G.  Pfotzer.  A.  Ehmert,  and  E. 
Keppler.  Final  rept.  Aug.  1,  1962  [62]p.  incl.  Ulus, 
diagrs.  (AFOSR-3440,  pL  2)  (AF  61(052)372) 

AD  234490  Unclassified 

The  results  of  23  unmanned  balloon  Rights  carried  out 
from  June  12-Aug.  2,  1961  are  compiled  in  45  diagrams 
(see  item  no.  1919,  Vol.  VI). 


192! 

Max- Planck  Inst.  fQr  Aeronomie,  Lindau  (Germany). 

SUDDEN  INCREASE  OF  RADIATION  INTENSITY 
COINCIDING  WITH  A  GEOMAGNETIC  STORM  SUDDEN 
COMMENCEMENT,  by  E.  Keppler,  A.  Ehmert  and 
others.  [1962]  [4]p.  incl.  diagrs.  tables.  (APOSR- 
J319)  (AF  EOAR-62-98)  AD  408024  Unclassified 

Also  published  in  Jour.  Geoptws.  Research,  v.  67: 
5343- 534  6, ~~ Dec.'  1962. 

A  Geiger-Muller  counter  carried  to  10  mb  ptessure  by 
a  balloon  launched  from  Kiruna,  Sweden,  recorded  a 
sudden  intensity  increase  coincident  with  a  magnetic 
sudden  commencement  on  July  31,  1961.  The  1  min 
burst  was  attributed  to  x-rays.  Similar  fluxes  were  ob¬ 
tained  simultaneously  by  experimenters  at  Fort 
Churchill,  Canada.  Riometer  records  show  increased 
absorption.  It  is  suggested  that  this  measurement  and 
2  by  other  workers  at  earlier  dates  indicate  a  world¬ 
wide  SC  x-ray  burst  restricted  to  the  auroral  zone. 

The  x-rays  may  arise  from  electron  bombardment  of 
the  upper  atmosphere. 


1922 

Max- Planck  Inst,  far  Strdmungsforschung,  Gdttlngen 
(Germany). 

[EXPERIMENTAL  INVESTIGATION  OF  THE  SCATTER¬ 
ING  OF  SOUND  IN  TURBULENT  FLOW]  Experimentelle 
Untersuchungen  iiber  die  Streuung  von  Schall  in  turfcu- 
lenter  Strdmung,  by  D.  [W.  ]  Schmidt  1962  [69]p. 
incl.  lllus.  diagrs.  tables,  refs.  (Rept.  no.  28) 
(AFOSR-3779)  (AF  EOAR-61-5)  AD  293165 

Unclassified 

Measurements  made  in  a  wind  tunnel  confirm  theoretical 
predictions.  A  formula  which  predicts  turbulent  damping 
of  directional  sound  is  presented. 


1923 

Max- Planck  I...-*,  filr  StrOmungsforschung,  Gottingen 
(Germany!. 

DESCRIPTION  OF  THE  METHOD  TOR  MEASURING 
THE  INFLUENCE  OF  TURBULENT  SCATTERING  ON 
THE  PHASE  OF  SOUND  WAVES,  by  D.  W.  Schmidt 
Final  rept.  Apr.  1,  1961-Mar.  31,  1962  [14]p.  Incl. 
Ulus,  diagrs.  (AFOSR-4687)  (AF  EOAR-61-5) 

AD  407887  Unclassified 

Experimental  investigations  of  the  scattering  of  sound 
by  turbulence  were  successfully  continued  by  developing 
and  checking  suitable  methods  for  the  measurement  and 
registration  oi  phase  fluctuations.  The  main  object  of 
the  phase  measurements  was  to  obtain  frequency  dis¬ 
tributions  of  the  phase  fluctuations.  This  was  made 
possible  by  the  use  of  a  phase- measuring  circuit.  In 
order  to  get  a  first  survey  of  the  behavior  of  the  phase 
angle  of  sound  scattered  by  turbulence,  approximately 
300  dual-beam  oscillograms  oi  received  sound  pulses 
were  taken  showing  the  phase  variations  on  the  upper 
trace  and  the  amplitude  variations  on  the  lower  trace 
simultaneously.  In  the  case  of  laminar  flow  between 
sound  transmitter  and  receiver,  no  measurable  fluctua¬ 
tions  was  present  in  the  phase  or  amplitude  of  the 
received  sound. 


1924 

Max- Planck  Inst.  fUr  Zellchemle,  Munich  (Germany). 

THE  ENZYMATIC  DEGRADATION  OF  TERPENES,  bj 
W.  Seubert,  U.  Remberger  and  others.  Final  technical 
rept.  Dec.  14,  1962,  53p.  incl.  diagrs.  tables,  refs. 
(AFOSR-4905)  (AF  61(052)251)  AD  4154 64 

Unclassified 

The  bacterial  degradation  of  terpenes  like  citroneliol 
and  farnesol  ts  initiated  by  the  oxidation  of  the  primary 
alcohol  group  to  the  carboxyl  group.  Subsequent  degrad¬ 
ation  of  the  acid  formed  occurs  at  the  level  of  CoA- 
acttvated  Intermediate'':  After  fixation  of  OOg  at  the 
branched  methylgroup  the  latter  ts  eliminated  as  free 
acetic  acid.  The  straight  carbon  chain  formed  is  further 
degraded  according  to  the  principles  of  8-oxidatton  to 
acetyl  CoA.  Pyruvate  carboxylase  employed  In  these 
studies  has  been  purified  550  times  from  crude  extracts 


>  437  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


of  Pu.  c'.tronelloHs.  The  enzyme  catalyzes  the  ATP 
and  Mg+*- dependant  carboxylation  of  pyruvate  to  oxal- 
acetate.  Biotin  acts  as  the  prosthetic  group  of  the  en¬ 
zyme.  By  exchange  studies  with  radioactive  compounds, 
a  CQ,-btotin- enzyme  has  been  shown  to  participate  in 

the  carboxylation  of  pyruvate.  In  contrast  to  the  mam¬ 
malian  pyruvate  carboxylase,  the  enzyme  Isolated  from 
bacteria  catalyzes  the  above  reaction  in  the  absence  of 
acetyl  CoA.  The  implication  of  this  observation  regard¬ 
ing  possible  different  carboxylation  mechanisms  in  bac¬ 
terial  and  mammalian  systems  is  discussed. 

1925 

Medlterraneen  de  Recherches  Thermodynamique3,  Nice 
(France;. 

EXPERIMENTAL  STUDY  OF  THE  STAGNATION  TEM¬ 
PERATURE  IN  A  FREE  MOLECULAR  FLOW,  by  F.  M. 
Pevienne.  [1956]  [5]p.  lncl.  dlagrs.  tables.  (AFOSR- 
3512)  (AF  61(052)124)  Unclassified 

Also  published  In  Jour.  Aeronaut.  Sci. ,  v.  24:403- 
•196,  415,  June  1957. 

The  purpose  of  the  experimental  work  described  in  this 
papei  was  the  measurement  of  the  temperature  Of  a 
smaT  thermally  insulated  flat  place  in  motion  at  high 
speed  in  a  free  molecular  flow.  The  plate  was  oriented 
perpendicular  to  the  direction  of  motion,  and  was  fixed 
at  the  extremity  of  an  arm  which  revolved  at  high  speed 
In  a  vacuum  chamber.  The  experimental  results  indicate 
that  the  temperature  increase  of  me  plate  is  a  function 
of  the  speed  of  the  plate,  the  pressure  in  the  chamber 
and  the  surface  condition  of  the  plate.  The  results  were 
compared  with  values  calculated  from  the  theory  for 
free  molecular  flew,  which  gives  the  temperature  in¬ 
crease  of  the  plate  as  a  function  of  the  molecular  speed 
ratio,  the  total  emlsslvtty  and  the  thermal  accommoda¬ 
tion  coefficients  ot  tne  surface.  In  general,  the  experi¬ 
mental  values  for  the  temperature  increase  were  ’  -ss 
than  those  predicted  by  theory,  when  values  for  f  anti  a 
taken  from  tables  of  constants  were  used  in  the  theoreti¬ 
cal  formulas,  rhe  theory,  whlcii  assumes  a  Maxwellian 
distribution  of  molecular  velocities,  can  be  brought  into 
accord  with  the  experimental  findings  only  If  it  is 
assumed  that  the  accommodation  coefficient  is  a  function 
of  pressure  and  speed.  (Contractor's  abstract) 


1925 

Medlterraneen  de  Recherches  Thermodynamlques,  Nice 
(France). 

THE  USE  OF  REVOLVING  DISCS  IN  THE  STUDY  OF 
INTERACTION  PHENOMENA  BETWEEN  MOLECULES 
AND  A  SURFACE,  by  F.  M.  Devtenne  and  G.  M. 
Forestier.  Final  rept.  Sept.  1962  [50jp.  lncl.  Ulus, 
diagrs.  (AFOSR-3762)  (AF  61(052)124)  AD  239235 

Unclassified 

Results  show  that  the  dispersion  of  molecules  reflected 
by  a  moving  surface  is  very  different  from  the  dispersion 
when  the  same  surface  is  at  rest;  the  higher  the  speed 
the  greater  the  difference.  The  re-emission  distribution 


curve  in  a  plane  normal  to  the  surface  Is  a  citcle.  But, 
when  the  surface  is  moving,  the  distribution  curve  has 
an  elliptic  form.  The  modulus  of  the  vector  correspond¬ 
ing  to  the  number  of  molecules  re- emitted  In  a  giver, 
direction  passes  through  a  maximum  for  an  angle  to  the 
horizontal  which  depends  on  the  speed  and  on  the  nature 
of  the  gas.  This  dependence  can  be  summed  up  by  the 
variation  versus  tr  which  is  the  ratio  ot  the  speed  of 
motion  to  the  arithmetical  mean  speed  of  the  molecules 
of  the  beam. 


1927 

Mfediterraneen  de  Recherches  Thermodynamlques.  Nice 
(France). 

EXPERIMENTAL  RESEARCHES  ON  CHARGE  OR 
MOMENTUM  EXCHANGE  BETWEEN  IONS  AND  MOLE¬ 
CULES  IN  ORDER  TO  OBTAIN  HIGH  SPEED  MOLECU¬ 
LAR  BEAM,  by  F.  M.  Devienne,  B.  C.  Crave  and 
others.  Final  rept.  Aug.  1962  |46]p.  incl.  diagrs. 
(AFOSR-3783)  (AF  61(052)561)  AD  237761 

Unclassified 

An  analysis  is  presented  on  the  main  methods  used  to 
determine  physical  data  which  characterize  the  high 
speed  molecular  beam,  and  in  particular,  the  speed  of 
molecules  and  the  efficiency  of  the  exchange  processes. 


1928 

Mellon  Inst.  [Dept,  of  Chemistry]  PittSDurgh.  Pa. 

[OBSERVATIONS  ON  THERMODYNAMICS  AND  THE 
THEORY  OF  FINITE  ELASTICITY]  Observation!  Sulla 
the: modi namica  e  sulla  theria  dell'elasticita  fin.’ta,  by 
0.  D.  Coleman.  Julv  1961.  22p.  (A'.-YISR- 1324) 

(AF  49(638)541)  Unclassified 

A  general  theory  of  mechanically  admissible  .dress- 
strain  functions  ‘.s  first  considered.  Thermodynamical 
admissibility  is  defined  in  terms  of  an  integral  inequality 
for  §  (the  stress  tenso.  S  at  a  material  point  is  given  by 
a  function  §  of  the  deformation  gradient  at  that  point). 

It  ts  shown  that  a  stress- strain  function  both  mechani¬ 
cally  and  therro^-dynamically  admissible  from  the  present 
point  of  view  rr.ue:  also  be  compatible  with  Green's 
theory  of  elasticity.  A  very  simple  form  for  the  in¬ 
equalities  of  S  decessary  and  sufficient  fo»  thermody¬ 
namical  admissibility  in  a  perfect  fluid  is  discussed. 

The  concept  of  partial  thermodynamical  admissibility 
(weaker  than  thermodynamical  admissibility)  Is  also 
introduced  to  show  that  If  §  is  partially  thermodynami¬ 
cally  adm'sslble  then  S  can  be  obtained  from  an  energy- 
function. 


1929 

Mellon  Inst.  (Dept,  of  Chemistry]  Pittsburgh,  Pa. 

SUBSTANTIALLY  STAGNANT  MOTIONS,  by  B.  D. 
Coleman.  [1962]  [8]p.  (AFOSP.-1962)  (AF  49(633)541) 
AD  295972  Unclassified 
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Also  published  in  Trans.  Soc.  Rheol. ,  v.  6:  293-300, 
’.902, 

Ar  outline  Is  given  of  part  of  the  general  theory  of  sub¬ 
stantially  stagnant  motions.  These  are  flows  such  that, 
the  present  state  Is  taken  as  a  reference,  a  material 
p.tnt  a’ ways  sees  behind  itself  essentially  the  same  past 
deformation  history.  Included  in  the  class  of  substantial- 
1;  stagnant  motions  are  steady  uniform  expansion  and  the 
iiscometn-;  flows  such  as  steady  simple  shearing  flow, 
steady  Potseoille  flow,  and  steady  Couette  flow.  (Con¬ 
tractor's  abstract) 


1 930 

Mellon  Inst.  (Dept,  of  Chemistry]  Pittsburgh,  Pa. 

STEADY  EXTENSION  OF  INCOMPRESSIBLE  SIMPLE 
FLUIDS,  by  B.  D.  Coleman  and  W.  Noll.  [1962]  [4]p. 
incl.  refs.  (AFOSR-2155)  (In  cooperation  with  Carnegie 
Inst,  of  Tech. .  Pittsburgh,  Pa. )  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)541  and  National  Science  Foundation)  AD  295937 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  5:  840-843,  July 
1962. 

Steady  extension  is  a  flow  possible  in  every  incompres¬ 
sible  simple  fluid  (Newtonian,  non- Newtonian,  or  visco¬ 
elastic)  without  neglect  of  inertia.  A  special  example  of 
this  flow  is  realized  by  considering  a  cylindrical  fluid 
mass  which  is  being  continually  elongated  (or  shortened) 
at  a  rate  proportional  to  Us  length.  The  behavior  of  a 
general  simple  fluid  in  steady  extension  is  determined  by 
material  functions  other  than  the  viscosity  and  normal- 
stress  functions  which  govern  viscometric  Rows.  (Con¬ 
tractor  s  abstract) 


1931 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

THE  ADSORPTION  OF  FLEXIBLE  MACRO  MOLECULES. 
PART  II  THE  SHAPE  OF  THE  ADSORBED  MOLECULE. 
THE  ADSORPTION  ISOTHERM  SURFACE  TENSION. 

AND  PRESSURE,  by  A.  Sllberberg.  [1962]  [24]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-2347)  (AF  49(638)541) 

AD  295939  Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  66:  1884- 
1907,  1965: 

The  known  facts  about  the  adsorption  of  macromolecules 
at  surfaces  are  reviewed.  A  model  is  introduced  in 
which  the  adsorbed  polymer  molecules  are  attached  to  the 
interface  by  stretches  of  segments  in  the  surface  alter¬ 
nating  with  loops  pending  away  from  it.  These  loops  are 
onsidered  to  set  up  a  thin  surface  adjoint  bulk  phase  of 
rather  high  polymer  concentration.  The  partition  function 
for  the  entire  system  is  written  down,  and  equations 
determining  the  equilibrium  values  of  all  variables  de¬ 
rived  from  It.  In  the  process,  a  method  of  determining 
the  entropy  of  mixing  of  polymer  molecules  with  low 
molecular  weight  solvent  is  introduced  and  discussed. 

It  is  found  that  adsorption  reaches  a  plateau  value  which 


maintains  Itself  over  a  wide  range  in  concentration. 

The  plateau  value  is  molecular  weight  dependent,  adsorp¬ 
tion  Increasing  with  Increasing  molecular  weight,  but  at 
a  decreasing  rate,  becoming  Independent  of  it,  when  It  is 
very  high.  The  temperature  dependence  of  adsorption 
is  small  and  segment  adsorption  energies  can  be  quite 
low.  Despite  this  the  polymer  molecules  are  practically 
flattened  Into  the  surface.  Some  half  of  the  segments 
are  directly  in  the  surface  and  the  adsorbed  layer  Is 
very  thin.  The  shape  of  the  adsorbed  polymer  molecule 
is  largely  Independent  of  molecular  weight  and  concentra¬ 
tion,  but  depends  sti  ongly  on  the  factors  restricting 
polymer  accommodation  to  the  surface.  The  low  rate 
to  equilibrium  and  the  inability  to  "wash  off  adsorbed 
polymer  films  Is  explained.  The  theoretical  tsotherm 
apparently  fits  a  Langmuir  plot,  but  not  for  the  usual 
reasons.  Surface  tension  decrement  and  surface  pres¬ 
sure  are  shown  to  be  nearly  the  same  for  very  dilute 
polymer  solutions.  A  surface  equation  of  state  Is  de- , 
rived.  Ideal  behavior  is  predicted  tn  the  limit  of  low 
surface  adsorption.  (Contractor's  abstract) 


1932 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

THE  ADSORPTION  OF  FLEXIBLE  MACFOMOLECULES. 
PARTI.  THE  ISOLATED  MACROMOLECULE  AT  A 
PLANE  INTERFACE,  by  A.  Sllberberg.  [1962]  [12]p. 
incl.  diagrs.  refc.  (APOSR-2365)  (AF  49(638)541) 

AD  295938  Unclassified 

Also  published  in  Jour.  Phys.  Chem. .  v.  66:  1872- 

1883,  1464. 

The  adsorotion  of  an  isolated,  flexible  linear  polymer 
molecule  of  high  molecular  weight  Is  treated  at  ar.  Infinite 
plane  surface.  The  question  of  a  possible  equilibrium 
configuration  is  examined  when  it  is  required  that  some 
at  least  ol  the  segments  of  the  polymer  molecule  are 
In  contact  with  the  surface,  and  It  ts  assumed  that  for 
each  segment  so  placed  the  internal  energy  of  the  system 
Ip  reduced  by  an  adsorption  energy  xkT.  It  ts  shown  that 
the  polymer  molecule  will  split  up  Into  sequences  of  seg¬ 
ments;  alternate  stretches  of  Pg  segments  all  In  the  sur¬ 
face  and  loops  of  Pg  segments  all  out  of  the  surface, 

whose  stze  Is  not  a  function  of  molecular  weight.  The 
length,  Pg,  of  the  loops  will  decrease  and  the  fraction, 
p.  of  segments  in  the  surface  will  Increase  as  the  absorp¬ 
tion  energy  x  Increases.  Several  models  are  considered. 
For  an  all  adsorbable  polymer  molecule  on  an  all  adsorb¬ 
ing  surface,  the  loops  Pg  are  small  and  p  is  large  even 
at  small  values  of  x.  Such  polymer  molecules  stay  close 
to  the  surface  with  practically  all  their  segments,and  be¬ 
have  essentially  as  2  dimensional  structures.  In  cases 
where  not  all  surface  sites  are  adsorbing,  or  not  all 
polymer  segments  are  adsorbable,  or  both,  »he  size  of 
loop  is  considerably  increased  and  much  higher  adsorp¬ 
tion  energies  are  required.  Restrictions  limiting  the 
re-entry  of  an  adsorption  loop  into  the  surface,  as  well 
as  any  Increase  in  specificity,  have  a  similar  effect. 

It  is  shown  that  structural  principles  affect  polymer  ad¬ 
sorption  in  sensitive  fashion.  It  is  one  of  the  conse¬ 
quences  of  this  model  that  the  ends  of  the  polymer  mole¬ 
cule  are  on  the  surface.  A  discassion  of  previous  theo¬ 
ries,  which  predicted  rather  different  results,  is  given. 
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1933 

Mellon  Inst.  [Dept,  of  Chemistry)  Pittsburgh,  Pa. 

GENERAL  THEORY  OF  STATIONARY  RANDOM 
SEQUENCES  WITH  APPLICATIONS  TO  THE  TACTICITY 
OF  POLYMERS,  Lv  B.  D.  Coleman  and  T.  G.  Fox. 
[1962]  [15]p.  (APOSR-J1198)  (A F  49(638)541) 

AD  424249  Unclassified 

Presented  at  142nd  meeting  of  the  Amer.  Chem.  Soc. . 
Atlantic  City,  N.  J. ,  Sept.  9-14,  1962. 

Also  published  in  Jour.  Polymer  Sci.,  Part  A,  v.  1: 
3183-3197,  Oct.  1963. 

The  assumption  of  statistical  constancy  implies  that  a 
particular  sequence  of  lsotactic  (I)  and  syndiotactic  (S) 
placements  w*U  occur  independently  of  the  position  of 
the  sequence  along  the  chain.  Further,  one  can  assume 
an  infinite  chain  length  and  neglect  end  effects.  From 
these  assumptions,  a  general  theory  covering 
Bernoulltan,  Markofflan,  and  non-Mariioffian  chain 
statistics  is  derived.  From  this  theory,  an  equation 
is  deduced  for  the  number  average  lengt>  u  (I)  of  closed 
sequences  of  isotactic  placements  u(I)  - 

[1  -  Pj  (S)]-'(p1(S)  -  P2  (S2)j  where  pj  (S)  is  the  normal 

concern  of  S  pairs.  Nuclear  magnetic  resonance  spectra 
may  be  used  to  test  the  validity  of  the  equation  even 
though  the  statistics  may  be  non- Markofflan. 


1934 

Mellon  Inst  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

MULTI3TATE  MECHANISM  FOR  HOMOGENEOUS 
IONIC  POLYMERIZATION.  I.  THE  DLASTEREOSE- 
QUENCE  DISTRIBUTION,  by  B.  D.  Coleman  and  T.  G. 
Fox.  [1962]  [U]p.  tncl.  refs.  (AF  49(638)541) 

Unclassified 

Presented  in  part  at  142nd  National  meeting  of  the  Amer. 
Chem.  Soc.,  Atlantic  City,  N.  J.,  Sept.  9-14,  1962. 

Abstract  published  in  Amer.  Chem.  Soc.  Abstracts  of 
Papers,  1962,  p.  14- R.  (Title  varies) 

Published  in  Jour.  Chem.  Phys. ,  v.  38:  1065-1075, 

Mar.  1,  19753. 

A  mechanism  is  proposed  to  explain  the  "stereoblock" 
structures  which  occasionally  result  from  homogeneous 
anionic  polymerizations.  The  mechanism  postualtes 
that  a  growing  polymer  chain  has  2  reactive  states  in 
dynamic  equilibrium,  both  capable  of  adding  monomer, 
but  each  with  its  own  stereo  specificity.  The  resulting 
diastereostquence  distribution  is  calculated  and  it  turns 
out  to  be  non- Markofflan.  It  is  shown  that  the  "two- state" 
polymerization  mechanism  yields  predictions  about  the 
dependence  of  NMR  spectra  on  polymerization  conditions, 
and  as  such  is  capable  of  experimental  test.  The  case 
of  more  than  2  states  is  also  discussed. 


1935 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh.  Pa. 

A  MULTISTATE  MECHANISM  FOR  HOMOGENEOUS 
IONIC  POLYMERIZATION.  II.  THE  MOLECULAR 
WEIGHT  DISTRIBUTION,  by  B.  D.  Coleman  and  T.  G. 
Fox.  [1962]  [4]p.  incl.  refs.  (AF  49(638)541) 

Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  85:  1241- 
1244.  May  5,  1963. 

To  explain  the  “stereoblock''  structures  which  occasion¬ 
ally  result  f.-om  homogeneous  anionic  polymerizations, 
an  examination  was  made  of  (see  Item  no.  1933,  Vol.  VI) 
the  diastereosequence  distribution  resulting  from  a 
mechanism 'in  which  a  reactive  polymer  chain  end  has  2 
possible  states.  1  and  2.  in  dynamic  equilibrium,  both 
capable  of  adding  monomer,  but  each  with  its  own 
stereospecificity.  The  molecular  weight  distribution 
resulting  from  such  a  mechanism  when  monofunctional 
initiators  are  used  is  considered.  No  side  reactions  are 
assumed  such  as  Irreversible  termination  or  chain  trans¬ 
fer:  initiation  is  assumed  to  be  instantaneous.  As  a 
result,  under  certain  limiting  conditions  our  molecular 
weight  dlstriKuflon  reduces  to  the  Poisson  distribution 
obtained  by  Flory  for  the  classical  one- species  poly¬ 
merization.  In  general,  however,  the  present  mecha¬ 
nism  yields  a  ratio,  r,  of  the  weight  to  number  average 
degrees  of  polymerization  which  'S  larger  than  that  ob¬ 
tained  from  the  Poisson  distributL-in.  Whenever  the 
rate  constants  for  the  reactions  1  *  2  are  non- zero,  the 
present  distribution  shares  with  the  Poisson  distribution 
the  property  that  r  approaches  unity  for  long  reaction 
times. 


1936 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

ON  STRAIN  ENERGY  FUNCTIONS  FOR  ISOTROPIC 
ELASTIC  MATERIALS,  by  L.  E.  Bragg  and  B.  D. 
Coleman.  [1962]  [3]p.  (AF  4S( 638)541) 

Unclassified 

Published  in  Jour.  Math.  Phys.,  v.  4:424-426,  Mar. 

TMT. 

This  article  deals  with  isoiropic  elastic  materials 
which  possess  a  strain  energy  function.  For  such 
materials  the  strain  energy  of  a  material  point  is  given, 
of  course,  by  a  symmetric  function  S  of  the  principal 
stretches  Oj,  t>2>  v3  at  tha  point.  It  is  known  that  a 

necessary  condition  to  have  an  isotropic  material  com¬ 
patible  with  the  axioms  for  thermostatics  proposed  by- 
Coleman  and  Noll  is  that  tne  function  5  be  jointly  and 
strictly  convex  in  its  3  variables  oj,  t>2-  v3-  H  ts 
shown  that  this  condition  is  not  sufficient  for  compati¬ 
bility  with  the  thermostatic  axioms. 
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1037 

Mellon  Inst.  [Dept.  of  Chemistry]  Pittsburgh.  Pa. 

INFRARED  STUDY  OF  THE  REACTION  OF  CH2 
WITH  CO^  IN  THE  SOLID  STATE,  by  D.  E.  Milligan  and 
M.  E.  Jacox.  [1962]  [7jp.  incl.  diagrs.  tables,  refs. 
(AFOSR-2193)  (A F  49(0381542)  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. .  v.  36-2911-2917, 

JuneXTSSSr"- 

The  photolysis  of  CH2N2  and  of  CD2N2  in  CO2  at  tem¬ 
peratures  near  50  5K  has  been  studied  using  infrared  tech¬ 
niques.  Evidence  has  been  obtained  for  the  production 
of  1  or  more  Intermediates  by  the  reaction  of  CH2  with 
CO^.  These  intermediates  are  precursors  of  H,,CO  * 

CO.  Possible  structures  for  such  species  are  proposed 
and  discussed. 


1938 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

INFRARED  SPECTROSCOPIC  EVIDENCE  FOR  THE 
ROTATION  OF  THE  WATER  MOLECULE  IN  SOLID 
ARGON,  by  R.  L.  Redington  and  D.  E.  Milligan.  [1962] 
[5jp.  incl.  diagrs.  tables,  refs.  (AFOSR-2676)  (AF49- 
(638)542)  Unclassified 

Also  published  in  Jour.  Chem.  Phvs. .  v.  37;  2162- 
2l66,  Nov.  15,  1962. 

High- resolution  spectra  of  H^O,  HDO.  and  D2O  suspended 
in  solid  Ar  have  been  observed  in  the  range  -5°— 27"K. 
Evidence  has  been  obtained  for  the  rotation  of  these 
species  in  Ar  matrices.  The  majority  of  the  observed 
lines  are  found  to  be  in  very  good  agreement  with  Iow-J 
transitions  of  the  gas  spectra,  allowing  for  a  small 
matrix  shift.  Transitions  arising  from  both  spin  modifi¬ 
cations  ot  H^O  and  D20  have  been  observed  and  the  in¬ 
tensities  observed  suggest  that  a  large  degree  of  spin 
equilibration  has  taken  place.  A  small  contamination  of 
<>2  may  be  responsible  for  this.  A  perturbation  of  one  of 
the  rotational  levels  of  03-  H2O  Is  discussed.  (Contrac¬ 
tor's  abstract) 


1939 

Mellon  Inst.  (Dept,  of  Chemistry]  Pittsburgh,  Pa. 

INFRARED  SPECTROSCOPIC  STUDY  OF  THE  PHO¬ 
TOLYSIS  CF  HN3  IN  SOLID  C02,  by  D.  E.  Milligan,  M. 
E.  Jacox  and  others.  June  1962  [24]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-2847)  (In  cooperation  with 
California  U..  Berkeley)  <AF  49(638)542  and  AF  49(638)- 
944)  Unclassified 

Also  puollshcd  In  Jour.  Chem.  Phys. ,  v.  37  :  2302-2310, 
Nov.  167’1962. 

For  abstract  sec  item  no.  277,  Vol.  VI. 


1940 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

EVALUATION  OF  LATTICE  SUMS  IN  THE  CALCULA¬ 
TION  OF  CRYSTAL  SPECTRA.  by  R  M.  Hexter.  [1962] 
(lOjp.  Inch  diagrs.  tables,  refs.  fAFOSR-J1190) 

(AF  49(628)542)  Unclassified 

Also  published  iii  Jour.  Chem.  Phys.,  v.  37:  1347- 
T3?X  Sept.  If,-) 962. 

Transition  dipole- transition  dipole  exclton  Interaction 
lattice  sums  are  shown  10  be  amenable  to  evaluation  by 
the  general  procedure  of  Nljboer  and  de  Wette.  The 
practical  evaluation  of  lattice  sums  in  certain  cubic  and 
tetragonal  crystals  is  then  discussed,  with  emphasis 
upon  the  Importance  of  the  manner  in  which  the  spectrum 
of  a  molecular  solid  ic  obtained.  The  particle  size  of  a 
polycrystalline  sample  is  shown  to  strongly  affect  the 
value  of  the  lattice  sum.  For  single  crystals,  the  orien¬ 
tation  of  the  crystal  and  its  transition  moment  directions 
with  respect  to  the  electric  vector  of  the  exciting  field  Is 
of  importance.  Specific  formulas  relating  crystal  field 
splittings  to  dipole  derivattces  (in  vibrational  spectra) 
and  to  oscillator  strengths  (In  electronic  spectra)  are 
given  and  tested  with  a  variety  of  vibrational  transitions 
of  various  cubic  crystals  as  well  as  with  the  deformation 
mode  of  N'~  in  the  tetragonal  alkali  azides.  The  oscil- 
3  11- 

lator  strength  of  the  IT  -  Z  transition  of  CO  Vs  calcu¬ 
lated  to  be  0. 148.  Splittings  in  the  Related  transition  In 
solid  N2  are  also  discussed.  Results  Indicate  that 

several  conclusions  in  earlier  calculations  based  upon 
dipole  coupling  models  have  been  in  error  due  to  in¬ 
adequate  summation  procedures.  The  results  also  Indi¬ 
cate  that  exetton  packets  extend  to  the  boundaries  of  the 
crystallites  of  which  a  polycrystalline  sample  Is  com¬ 
posed.  Limitations  to  the  general  applicability  of  the 
summation  procedures  presented  here  are  also  dis¬ 
cussed.  (Contractor's  abstract) 


1941 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

INFRARED  STUDY  OF  THE  REACTIONS  OF  CHj 
AND  NH  WITH  C2H2  IN  SOLID  ARGON,  by  M.  E.  Jacox 
and  D.  E.  Milligan.  [1962]  [5]p.  Incl.  diagrs.  tables, 
refs.  (AFOSR-1191)  (AF  49(638)542)  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  85:  278- 
TSX  Feb.  5,  1963. 

As  a  part  of  a  systematic  study  of  the  reactions  of  NH 
and  CH2  with  simple  unsaturated  molecules  In  an  Inert 

matrix,  infrared  spectral  observations  have  been  made 
on  the  photolysis  products  of  dilute  solid  solutions  of 
C2H4  ♦  HNg,  C2K2  *  CH2N2,  and  CjHj  +  HNg  in  argon 
at  4*K.  The  cyclic  species  ethylenl-ilne  Is  the  product 
of  the  first  reaction.  However,  radical  attack  on  a 
triple  bond  does  not  appear  to  lead  to  a  stable  cyclic 
species.  Allenc  is  produced  by  the  attack  of  CHj  on 

C2H2.  Evidence  also  suggests  the  production  of  keteni- 
mine  by  the  analogous  reaction  of  NH  with  C2H2- 
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Possible  mechanisms  for  these  reactions  are  discussed. 
These  mechanisms  suggest  that  at  least  part  of  the  CH2 
and  NH  may  undergo  matrix  deactivation  to  the  ground 
triplet  state  before  reaction. 


m2 

Mellon  Inst.  {Dept,  of  Chemistry]  Pittsburgh,  Pa. 

COMMENT  ON  "INFRARED  AB90RP  rtON  SPECTRA 
OF  LlOH  AND  LIOD",  by  R.  M.  Hexter.  [1962]  [2]p. 
tncl.  refs.  (APOSR-J1192)  (AF  49(638)542) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  1024- 
1025,  Feb.  15,  1963. 

Criticism  Is  made  of  the  suitability  of  the  "factor  group" 
approach  to  the  Interpretation  of  the  detailed  spectra 
previously  reported  by  Buchanen  et  al  (Jour.  Chem. 

Phys. ,  y.  36:  2665-2675,  May  15,  1962).  Certain 
aspects  of  the  spectra  are  used  to  support  a  model  of 
localized  motion  of  the  OH  and  OD  ions  (no  coupling  be¬ 
tween  the  Ions)  in  direct  contrast  to  the  correlated  motion 
required  by  the  factor  group  approach. 


1943 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh.  Pa. 

EXCITATION- MODULATION  SPECTROSCOPY:  A 
TECHNIQUE  FOR  OBTAINING  VIBRATIONAL  SPECTRA 
OF  EXCITED  ELECTRONIC  STATES,  by  R.  M.  Hexter. 
[1962]  [7jp.  Incl.  diagrs.  tables,  refs.  (ABOSR-J1194) 
(AF  49(638)542)  Unclassified 

Also  published  In  Jour.  OpL  Soc.  Amer. .  v.  53:  703- 
709,  June  1963. 

A  procedure  Is  suggested  for  direct  recording,  in  the 
Infrared,  of  the  vibrational  spectra  of  excited  electronic 
states  of  molecules.  The  procedure  resembles  the 
chemical  modulation  technique  of  Bair,  Lund,  and  Cross 
as  well  as  the  pressure  modulation  technique  of  Gilfert 
and  Williams.  Infrared  radiation  is  passed  through  a 
sample  but  Is  not  chopped.  Instead,  ultraviolet  radiation 
which  also  impinges  upon  the  sample  Is  chopped  at  the 
tuned  frequency  of  the  detector-amplifier  system.  Only 
those  Infrared  transitions  which  take  place  within  the 
vibrational  manifold  of  the  state  populated  due  to  the 
ultraviolet  light  are  recorded.  Using  a  simple  adaptation 
of  a  commercial  spectrometer,  this  makes  possible  the 
recording  of  the  Infrared  spectra  of  the  lowest  triplet 
state  of  certain  molecules.  Preliminary  results  on 
naphthalene  and  acetone  are  reported  and  necessary  im¬ 
provements  In  the  Instrumentation  are  discussed.  The 
limitations  of  the  entire  procedure  are  analyzed  In  terms 
of  a  simple  model  in  which  the  excited  molecule  Is  sup¬ 
posed  to  have  only  one  vibrational  degree  of  freedom 
and  the  sate  manifold  for  that  vibration  has  cnly  2  levels. 


1944 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh.  Pa. 

SOLID  STATE  STUDIES  OF  THE  NOBLE  (RARE) 

GASES  AND  THEIR  SOLID  SOLUTIONS,  by  D.  R.  Sears. 
Final  rept.  Mar.  1,  1959- Feb.  28,  1962.  Apr.  30,  1962 
[60]p.  inch  lllus.  diagrs.  ables,  refs.  (AFOSR-2570) 
(AF  49(638)575)  AD  275596  Unclassified 

A  spectrogoniometer  '■’■yostat  has  been  designed  and 
constructed  for  studying  frozen  gases  by  the  x-ray  counter 
diffractometer  technique.  The  instrument  is  described 
In  detail  and  Its  performance  is  reported.  Solid  xenon 
has  been  studied  lr.  the  temperature  range  below  75  °K. 

In  particular,  lattice  parameters  and  volume  expansion 
coefficients  are  reported  f  >r  temperatures  below  20  “K. 
hitherto  the  lower  limit  of  published  crystallographic 
Investigations  of  xenon.  A  value  of  6. 1317  ±  0.0005A  is 
obtained  for  the  lattice  parameter  of  xenon  extrapolated 
from  5. 5”  to  0*K.  Incidental  observations  on  krypton, 
gold,  carbon  dioxide,  and  carbon  suboxide  are  reported. 
(Contractor’s  abstract) 


1945 

MeUon  Inst.  [Dept,  of  Chemistry]  Pittsburgh.  Pa. 

DENSITY  AND  EXPANSIVITY  OF  SOLID  XENON,  by 
D.  R.  Sears  and  H.  P.  Klug.  ( 1S62]  [5]p.  incl.  diagrs. 
tables.  (AFOSR-J161)  (AF  49(638)575)  AD  400345 

Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  37:3002-3006, 


Lattice  parameters,  densities,  and  thermal  expansion 
coefficients  of  polycrystalllne  xenon  are  reported  for 
the  temperature  range  from  5.  5*  to  75  °K.  A  value  of 
6. 1317  *  0. 0005A  Is  obtained  for  the  lattice  parameter 
extrapolated  to  O'K.  Preferred  orientation  and  anneal¬ 
ing  effects  In  frozen  gases  are  discussed  briefly  with 
reference  to  matrix  isolation  methods.  (Contractor's 
abstract) 


1946 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

THE  PHOTON  MAGNETIC  RESONANCE  SPECTRA  OF 
OLEFINS,  n.  INTERNAL  ROTATION  IN  ALKYL- 
ETHYLENES,  by  A.  A.  Bothner-By,  C.  Naar-Colin. 
andH.  GUnther.  [1962]  [4]p.  tncl.  table,  refs.  (AFOSR- 
1955)  (AF  49(638)980)  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84  :  2748- 
275i,  July  257T962. 

Parameters  obtained  from  the  analysis  of  proton  mag¬ 
netic  resonance  spectra  of  several  alkylethylenes  are 
reported.  From  these  values  and  others  previously 
reported,  it  may  be  deduced  that:  (1)  The  spin- spin 
coupling  constant  between  protons  on  adjacent  trtagonal 
and  tetrahedral  carbons  depends  on  (he  rotational  con¬ 
formation,  having  a  value  near  11.5  cps  when  the  protons 
are  trans  oriented  and  near  3.7  cps  when  they  are 
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gauche  oriented;  (2)  The  long-range  allyllc  coupling 
constants  also  depend  on  the  rotational  conformation, 
having  the  smallest  absolute  value  when  the  allyllc  proton 
and  the  =CHj  group  are  eclipsed;  and  (3)  In  the  compounds 
RCH2CH -CH2  and  R2CH-CH=CH2,  the  rotational  con- 
lormers  are  about  equally  populated  when  R  -  CH3,  but 
as  R  Is  Increased  In  size,  the  conformation  with  R  and 
=Cll2  eclipsed  becomes  less  favored.  (Contractor’s 
abstract) 

19-17 

Mellon  Inst.  [Dept,  of  Chemistry]  Pittsburgh,  Pa. 

ROTATIONAL  ISOMERISM  ABOUT  SINGLE  BONDS  IN 
OLE  FI  NIC  COMPOUNDS,  by  A.  A.  Bothner-By  and  H. 
GUnther.  [1962]  [5]p.  Incl.  diagrs.  table,  refs.  (APOSR- 
J656)  (AF  49(638)980)  AD  414206  Unclassified 

Also  published  In  Faraday  Soc.  Discussions,  No.  34: 


Analysis  of  the  60  me/  sec  high  resolution  proton  nmr 
spectra  of  samples  of  allyl  chloride,  allyl  bromide, 
allyl  iodide,  and  allyl  benzene  In  10%  solution  in  CC14 

yield  sets  of  coupling  constants  and  chemical  shifts  from 
which  conclusions  may  be  drawn  concerning  the  relative 
stab‘.«ties  of  the  rotational  conformers.  In  allyl  chloride 
and  allyl  benzene,  that  conformer  with  the  substituent 
gauche  to  the  proton  on  trigonal  carbon  is  slightly  pre¬ 
ferred.  The  preference  for  this  conformer  becomes  In¬ 
creasingly  more  pronounced  in  allyl  bromide  and  allyl 
iodide.  (Contractor’s  abstract) 

1948 

Miami  U.  Dept,  of  Chemistry,  Coral  Gables,  Fla. 

[MIXED  REFRACTORY  OXIDES],  by  K.  S.  Vorres. 

Final  rept.  Nov.  1962  [30]p.  incl.  diagrs.  tables,  refs. 
(APOSR-4071)  (AF  APOSR-61-104)  AD  290693 

Unclassified 

The  conditions  for  the  appearance  of  the  fluorite- type 
solid  solution  with  Z1O2  were  investigated  experimentally 
by  studying  sub- solidus  equilibria  in  the  bleary  systems 
composed  of  Zi©2  and  each  of  CuO,  CujO,  Sn02.  Ag20, 
TljO.  CdO.  and  Gafiy  No  solid- solution  formation 

was  observed.  The  data  were  correlated  with  all  other 
data  or.  binary  systems  with  ZrOg  to  determine  conditions 

for  the  appearance  of  the  fluorite  phase.  A  plot  of  ionic 
radius  versus  electronegativity  most  effectively  demon¬ 
strated  that  the  conditions  are:  the  added  oxide  must  have 
a  cation  radius  larger  than  that  of  tetravalent  Zr  to  be 
stable  down  to  room  temperature,  and  the  added  oxide 
must  be  somewhat  more  electropositive  than  the  Zr. 

This  then  produces  a  more  nearly  ionic  lattice  for 
which  the  fluorite  structure  would  be  expected.  Further¬ 
more,  the  added  oxide  must  be  dl-  or  trlvalent.  Random 
cation  placement  occurs  with  divalent  cations  and  order¬ 
ing  is  obtained  with  the  trivalent  ones.  The  CaFj-rare 

earth  oxide  systems  in  a  laboratory  atmosphere  were 
studied,  and  ABOj  type  structures  were  correlated. 


1949 

Miami  U.  Dept,  of  Chemistry,  Coral  Gables,  Fla. 

CORRELATING  AB04  COMPOUND  STRUCTURES,  by 
K.  S.  Vorres.  [1961]  [10]p.  incl.  dlagr.  (Sponsored 
jointly  _y  Air  Force  Office  of  Scientific  Research  under 
AF  APOSR-61-104  and  Institute  of  Gas  Technology  in 
Chicago)  Unclassified 

Abstract  published  <n  Eighteenth  Internat’l.  Cong.  Pure 
and  Appi.  Chem. ,  Montreal  (Canada)  (Aug.  1961), 
Abstracts  of  Scientific  Papers,  Toronto  U.  Press,  1961, 
p.  73.  (Title  varies) 

Published  in  Jour.  Chem.  Education,  v.  39:  566-568, 


The  structures  of  ABO4  compounds  depend  on  several 
factors.  If  A  and  B  are  the  same,  or  if  A  can  randomly 
replace  B  in  the  lattice,  then  one  of  the  MOa  structures 
is  observed.  The  structure  can  usually  be  predicted  on 
the  basis  of  the  cation:  anion  radius  ratio.  When  A  does 
not  randomly  replace  B,  then  compound  formation  is 
observed.  This  has  begn  studied  systematically  in 
terms  of  the  valences  of  A  and  B.  Thus  these  may  be 
classified  as  IV-IV,  m-V,  II- VI,  or  I-VH  compounds. 
The  literature  has  been  reviewed  and  a  number  of  com¬ 
pounds  have  been  prepared  and  studied  to  determine  the 
criteria  for  random  replacement  or  compound  formation. 
These  criteria  are  discussed  in  terms  of  similarity  of 
valences,  ionic  size  and  non-metal  contact  distances, 
coordination  number,  electronegativity,  and  polariza¬ 
bility.  Predictions  are  made  for  the  structures  of  other 
compounds  which  have  not  yet  been  prepared  or  studied. 


1950 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla. 

SOLUTION  OF  THE  DIHICHLET  PROBLEM  BY  INTER¬ 
POLATING  HARMONIC  POLYNOMIALS,  by  J.  H. 
Curtiss.  [1962]  [5]p.  (AFOSR-37I6)  (AF  49(638)362) 

Unclassified 

Also  published  In  Bull.  Amer.  Math.  Soc. ,  v.  68: 
353-337,  July  1962. 

Let  D  be  a  simply- connected  plane  domain  and  C  its 
boundary.  The  problem  studied  is  the  following: 

Given  boundary  data  u(z),  is  it  possible  to  find  points 
zmn  (m  =  1,  -  •  • ,  2n  +  1,  n  =  1,  2,  •  •  - )  and  harmonic 

polynomials  h  (7)  of  degree  n  such  that  h  (z  )  -  ufz  ) 
n  n  mn  mn 

and  lim  =  h^z)  =  U(z)  (z  «  D),  where  U(z)  solves 

the  Dlrichlet  problem  with  the  given  data?  It  is  shown 
that  the  answer  is  in  the  affirmative  in  those  cases  tn 
which  there  exist  harmonic  polynomials  Hn(z)  of  order  n 

such  that  ]u(z)  -  Hn( z)  I  =  o(r“1)  uniformly  on  C.  (Math. 
Rev.  abstract) 
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19S1 

Mtaml  U.  (Dept,  of  Mathematics]  Coral  Cables,  Fla. 

EXTENSION  PROPERTIES  OF  BANACH  SPACES,  by 
A.  Sobczyk.  (1962]  lip.  tncl.  refs.  (APOSR-3248) 

(AF  49(638)1055)  AD  450830  Unclassified 

Also  published  In  Bull.  Amer.  Math.  Soc. .  v.  68:  217- 

22057T3S37~ 

The  equivalence  of  several  properties  concerning  projec¬ 
tions  and  extensions  in  Banach  space  which  are  seemingly 
different.  Is  established.  The  main  result  is  the  equiva¬ 
lence  of  the  extension  property  to  the  uniform  extension 
property.  This  is  a  consequence  of  the  following  theorem: 
if  a  Banach  space  B  has  the  property  that  there  is  a 
bounded  projection  of  C  onto  B,  for  every  Banach  space 
C  which  is  a  superspace  of  B.  then  there  exists  a  constant 
K  =  K(B),  independent  of  C,  such  that  for  each  supnrspace 
C,  there  Is  a  projection  onto  B  having  bound  less  than  or 
equal  to  K. 


1952 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fia. 

TOPOLOGICAL  SPACES  WITH  LESS  THAN  HAUSDORFF 
SEPARATION,  by  A.  Sobczyk.  (1962]  [36]p.  lncl.  refs. 
(AFOSR-3249)  (AF  49(638)1055)  AD  428352 

Unclassified 

An  attempt  is  made  to  provide  a  needed  foundation  for 
the  study  of  projections  in  function- spaces  on  the  basis 
of  the  following  definition:  A  set  X  is  a  topological  space 
in  case  there  is  a  collection  of  subsets,  called  open  sets, 
which  satisfy  the  following  conditions:  (1)  any  union  of 
open  sets  is  open;  (2)  any  finite  Intersection  of  open  sets 
is  open;  and  (3)  x  and  ?  are  open.  As  usual,  a  subset 
A  of  X  Is  closed  if  and  only  if  its  complement  A'  is  open. 
It  is  proved  that  there  Is  a  resolution  of  topologies  for 
X  into  complementary  topologies,  corresponding  to 
complementary  linear  subspaces  of  real- valued  continu¬ 
ous  functions  on  X. 

1953 

Miami  U.  (Dept,  of  Mathematics]  Coral  Gables,  Fla. 

UNEAR  VARIETIES  OF  PROJECTIONS,  by  A.  Sobczyk. 
(1962]  17p.  (APOSR-3701)  (AF  40(638)1055) 

Unclassified 

A  projection  in  a  linear  space  E  is  a  linear  operator  P 

such  that  P^  s  p.  If  fic  E  is  the  range  of  P,  since  PPx  = 
Px,  the  projection  P  is  the  identity  on  R.  Let  N  denote 
the  null- space  of  P.  Then  I  -  P  vs  a  projection  with  null- 
space  R,  and  range  *>'.  Each  ze  E  has  a  unique  repre¬ 
sentation  z  =  x»y  =  Pz-t(l  -  P)z,  ICR,  y«N':R  and 
N  are  called  complementary  subspaces  and  uniquely 
determine  the  projections  P  and  (I  -  P).  In  case  2  pro¬ 
jections  P,  Q  in  R  have  a  common  range,  it  follows  that 
PQ  =  Q,  QP  =  P:  and  in  case  they  have  a  common  null- 
space,  that  PQ  =  P.  QP  =  Q.  Conversely,  if  P  and  Q  are 
any  operators  such  that  PQ  =  Q,  QP  =  P,  then  from  the 
first  equation,  P  must  be  the  Identity  on  R  (Q),  R(P)  n 
R(Q),  and  from  the  second  equation,  Q  must  be  the 


Identity  on  R(P),  R(Q)  =>  R(P),  therefore  R(P)  =  R(Q). 
Similarly,  if  P,  Qare  any  linear  operators  such  that 
PQ  =  P.  QP  =  Q,  it  is  shown  that  N(P)  =  N(Q). 


1954 

Miami  U.  [Depl.  of  Mathematics]  Coral  Gables,  Fla. 

PROJECTIONS  AND  ISOMETRIC  SUBSPACES,  by 
A.  Sobczyk.  JJ962]  9p  (AF  49(638)1055) 

Unclassified 

It  is  proved  that  for  any  hyperplane  M  m  a  space 
m(Z,  =  R  for  any  finite  set  Z  =  "  1 . p'  ,  if  there 

is  a  projection  of  bound  1  of  R^  onto  M,  then  necessarily 
M  is  tsometnc  with  Rp.j-  The  question  is  raised  does 

a  Banach  space  B  exist  which  has  exact  projection 
consent  s,  such  that  for  each  C  B,  there  is  a  projec¬ 
tion  o.  Z  onto  B  of  bound  less  than  s?  And  is  there  a 
space  B  which  is  universally  unique- minimal,  i.c. ,  a 
space  B  which  for  every  C  which  contains  B,  is  unique- 
minimal?  The  discussion  on  these  questions  leads  to  the 
derivation  of  a  form  for  the  isometry  of  M  onto  R  . 

m 

1955 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla. 

THE  SIMPLE  DIMENSION  OF  A  TOPOLOGICAL  SPACE, 
by  A.  Sobczyk.  [1962]  12p.  (A  F  49(638)1055) 

Unclassified 

Denote  by  C(S)  the  linear  space  cf  all  continuous  real 
functions  on  a  topological  space  S.  For  any  finite 
dimensional  linear  subspace  N  of  C(S).  if  n  is  the  dimen¬ 
sion  of  N,  there  exist  n  linearly  Independent  functions 

Uj . Uj^  of  N  which  form  a  basis.  It  is  shown  that 

the  mapping,  «>,  on  S  to  Euclidean  space  E  .  defined  by 

«<s)  -  (uj(s) . un(s)),  ls  continuous. 


1956 

Miami  U.  (Dept,  of  Physics]  Coral  Gables,  Fla. 

AN  EXAMPLE  OF  HYPERFRAGMENT  DECAY  IN  THE 
MODE  AND  OTHER  INTERACTIONS  OF  K"  MESONS 
AND  IIYPERONS  IN  EMULSION,  by  M.  Blau,  C.  F. 
Carter,  and  A.  Perlmutter.  (19621  [1 2]p.  Incl.  dlagrs. 
tables,  refs.  (APOSR-J539)  (A  F  49(638)97) 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  27  :  774- 
7557~Feb.  'IS~I563. 

A  number  of  interactions  of  hyperons  and  K"  mesons 
with  emulsion  nuclei  are  described.  In  particular,  an 
example  bf  a  hyperfragment  decaying  by  the  »  mode 
and  a  posstble  (E*p)  hy;  rfragment  decay  have  been  ob¬ 
served.  Also  described  are  captures  of  r~  hyperons 
with  large  energy  release,  an  unusual  IT  decay,  a  possi¬ 
ble  example  of  T*  -  n  *  y,  and  certain  K~- multi- 
nucleon  Interaction  A  summary  of  all  known  F*  inelas¬ 
tic  interactions  with  nuclei  ls  also  included. 
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1957 

Michigan  State  U. ,  East  Lansing. 

SOME  LIE  ADMISSIBLE  ALGEBRAS,  by  P.  J.  Laufer 
and  M.  L  Totnber.  (1561  j  [6jp.  incl.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(633)511  and  National  Science  Foundation) 

Unclassified 

Published  in  Canad.  Jour.  Math.,  v.  14  :  287-292,  1962. 

A  study  is  presented  of  algebras  which  are  related  !o  Lie 
algebras  m  that  they  satisfy  some  of  the  identities  of  a 
Lie  algebra  and  are  also  Lie  admissible.  An  example 
of  such  a  generalization  is  a  flexible  algebra  satisfying 
xi.yz)  •  yfzx)  -  z(xy)  -  0  and  (xy/z  -  (yzjx  *  (zx)y  -  6. 

Such  an  algebra  is  both  Lie  admissible  and  Jordan  ad¬ 
missible.  The  2  major  theorems  are  concerned  math  a 
more  general  class  than  that  determined  by  the  above 
identities.  Let  S be  a  flexible,  Lie  admissible  algebra 
over  an  arbitrary  algebraically  closed  field  fi  of  charac¬ 
teristic  0.  It  is  proved  that  if  51  (')  is  a  semi-simple  Lie 
algebra,  then  ?i  is  a  direct  sum  of  simple,  flexible.  Lie 
admissible  algebras.  Under  the  same  hypotheses,  if 
5I{*)  is  a  simple  Lie  algebra,  then  5!  is  a  simple  Lie 
algebra  isomorphic  toii("). 


1958 

Michigan  State  U.  (Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

TRANSPORT  PROPERTIES  IN  DILUTE  ALLOYS,  by 
F.  J.  Blatt.  (1962)  [17]p.  mcl.  refs.  (AFOSR-3737) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)70  and  National  Science  Founda¬ 
tion)  AD  288520  Unclassified 

Also  puollshed  in  Metallic  Solid  Solutions;  A  Symposium 
on  their  Electronic  and  Atomic  Structure,  Orsay  (France) 
(July  9-11.  1962),  ed.  by  J.  FrledelandA.  Guinler. 

W.  A.  Benjamin.  Inc.,  1963.  p.  II-l-TT-11. 

Also  published  in  Jour.  Phys.  et  Radium  (Paris),  v.  23- 
3'S7^rSct:'i§62. 

Recent  theoretical  and  experimental  progress  relating  to 
transport  properties  in  dilute  alloys  is  reviewed,  with 
particular  attention  paid  to  the  value  of  conventional  trans¬ 
port  measurements  in  providing  information  on  the  elec¬ 
tronic  band  structure  of  alloys.  (Contractor's  abstract) 


1955 

Michigan  State  U.  Dept,  of  Physics  (and  Astronomy) 

East  Lansing. 

THEORY  OF  ELECTRON  CONDUCTION  IN  STRONG 
MAGNETIC  FIELDS  AT  LOW  TEMPERATURES,  by  K. 
Nakamura.  Oct.  1962,  14p.  (AFOSR-3906)  (AF  49- 
(638)70)  AD  287464  Unclassified 

An  approach  for  the  study  of  electron  conduction  in  strong 
magnetic  fields  is  developed  and  the  thermopowers  of 
metals  are  calculated.  The  final  results  will  be  obtained 


in  the  near  future.  It  is  expected  that  in  transverse 
conduction  the  dependence  of  thermopower  uj>on  magnetic 
field  will  be  significantly  changed  by  the  presence  of 
phonon  drag.  On  the  other  hand,  the  effect  of  phonon 
drag  In  longitudinal  conduction  will  be  smaller,  com¬ 
pared  with  that  In  transverse  conduction. 


1960 

Michigan  State  U.  (Dept,  of  Physics  and  Astronomy) 

East  Lansing. 

ANTI  FERROMAGNETIC  RESONANCE  AT  HIGH 
MICROWAVE  POWER  (Abstract),  by  H.  Van  Till  and 
J.  A.  Cowen.  (1962)  (l)p.  (AF  49(638)613j 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7; 
7T57  Aug.  27,  1962. 

Several  new  phenomena  have  been  observed  in  the  mag¬ 
netic  resonance  in  CuClg-  2H;>C  in  the  anttferromagnetic 
state  at  high  microwave  power.  These  Include:  (1)  A 
shift  in  the  antiferromagnetic- resonance  position  with 
Increasing  microwave  magnetic  field  hj  which  terminates 
in  a  discrete  "jump"  of  the  resonance  fine  to  some  other 
position.  (2)  A  complex  shift,  with  Increasing  hj  in  the 

fine- structure  lines  which  appear  on  the  larger  line. 

Some  lines  appear  to  shift  more  rap  dly  than  others  and 
the  line  shapes  change.  (3)  A  change  In  position  and 
amplitude  of  the  proton  magnetic  resonance  during  the 
anttferromagnetic-resonance  shift.  (4)  The  transient 
appearance  of  a  resonance  at  approximately  H/2  when 
the  anttferromagnetic  resonance  line  has  first  undergone 
a  discrete  jump.  The  experiments  were  performed  at 
9.  4  kmc,  at  temperatures  near  1. 2*K.  The  onset  of  the 
effect  was  observed  at  microwave  powers  of  approxi¬ 
mately  5  mW  with  cavity  Q's  of  3030.  Although  the  theo¬ 
retical  interpretation  has  not  been  carried  out,  it  appears 
that  these  phenomena  are  related  to  the  critical  field 
discussed  in  detail  by  Suhl  for  ferromagnetic  resonance 
in  ferrites. 


1961 

Michigan  State  U.  (Dept,  of  Physics  and  Astronomy) 

East  Lansing. 

EFFECT  OF  ISOTOPIC  COMPOSITION  ON  SO  LID  STATE 
SPECTRA  (Abstract),  by  D.  J.  Montgomery,  W.  B. 
Zimmerman,  and  R.  H.  Mlsho.  (1962)  (l)p. 
(AFCiR-3557)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)622  and  Atomic 
Energy  Commission)  Unclassified 

Presented  at  lntemat'1.  Symposium  on  Far  Infrared 
Spectroscopy,  Cincinnati,  Ohio,  Aug.  21-24,  1962. 

A  study  was  made  of  the  infrared  spectrum  Ib  the  region 
of  the  dispersion  wavelength,  *o>  for  thin  film',  of 

lithium  fluoride  (XQ  -  3Qu)  made  with  varying 
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proportions  of  LI®  and  LI7,  and  for  thin  films  of  lithium 
hydride  (XQ  ~  20  u)  made  with  varying  proportions  of 

Li®  and  LI7,  H*  and  H^.  The  position  of  the  principal 
absorption  peak  and  Its  half-width  were  studied  as  a  func¬ 
tion  of  Isotopic  composition,  film  thickness,  and  tempera¬ 
ture.  Although  some  of  the  main  features  of  the  curves 
can  be  explained  on  the  simple  Born- Huang  approach, 
the  detatls  show  that  a  more  powerful  treatment  Is  neces¬ 
sary.  Some  preliminary  work  Is  described  on  samples 
prepared  by  methods  other  than  evaporation  of  films  on 
various  substrates. 


1962 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

ON  THE  ANALYSIS  OF  SPECTRA  IN  TRANSMISSION 
THROUGH  THIN  FILMS,  by  D.  J.  Montgomery  and  K. 

F.  Yeung.  [1962]  [24jp.  Incl.  diagrs.  tables,  refs. 
(AFOSR-3748)  (Sponsored  jointly  by  Air  Force  Office 
Of  Scientific  Research  under  AF  49(638)622  and  Atomic 
Energy  Commission)  AD  405514  Unclassified 

Also  published  In  Jour.  Chem.  Phvs. ,  v,  37:  1056- 
1061,  Sept.  1,  1962. 

A  technique  to  investigate  the  adequacy  of  the  damped 
harmonic- osicllator  model  for  Infrared  absorption  in 
thin  films  is  described,  together  with  a  simple  procedure 
for  extracting  the  material  parameters  and  the  film 
thickness  from  the  transmission  curve.  The  methods  are 
Illustrated  by  application  to  several  ionic  crystals. 
(Contractor's  abstract) 


1963 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 
East  Lansing. 

EFFECT  OF  ISOTOPIC  COMPOSITION  ON  SOLID 
STATE  SPECTRA,  by  D.  J.  Montgomery,  W.  B. 
Zimmerman,  and  R.  H.  Mlaho.  [1962]  [34]p.  Incl. 
diagrs.  table,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)622] 
and  Atomic  Energy  Commission)  Unclassified 

Presented  at  lnternat’1.  Symposium  on  Fa:  Infrared 
Spectroscopy,  Cincinnati,  Ohio,  Aug.  21-24,  1962. 

For  abstract  see  Item  no.  1961,  Vol.  VI. 


1964 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

[INFRARED  AND  MICROWAVE  ROTATION  OF  ASYM¬ 
METRIC  TOP  MOLECULES]  by  P.  M.  Parker.  Interim 
final  repL  June  1,  1960-May  31,  1962.  Oct.  11,  1962 
(2]p.  (ATOSR-4042)  (AF  49(638)894)  Unclassified 

This  report  summarizes  the  achievements  obtained  from 
the  application  of  the  energy  moment  method  to  theo¬ 


retical  analysis  of  Infrared  and  microwave  rotation  of 
asymmetric  top  molecules.  The  publications  which  re¬ 
sulted  from  this  research  are  listed. 


1965 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

SYMMETRY  PROPERTIES  OF  THE  ASYMMETRIC- 
ROTATOR  CENTRIFUGAL- DISTORTION  CONSTANTS, 
by  P.  M.  Parker.  [1962]  [4]p.  Incl.  tables,  refs. 
(APOSR-J135)  (A F  49(638)894)  AD  400186 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. .  v.  37:  1596- 
l3§§,  Oct.  15,  1902. 

The  symmetry  properties  of  the  first-order  centrifugal- 
distortion  Hamiltonian  for  the  asymmetric  rotator  have 
been  studied.  The  number  of  Independent  distortion 
constants  needed  to  interpret  centrifugal-distortion 
effects  in  microwave  and  Infrared  spectra  of  asymmetric 
top  molecules  is  determined  for  the  asymmetric- rotator 
point  groups  and  a  number  of  relationships  existing  be¬ 
tween  these  constants  is  given.  (Contractor’s  abstract) 


1966 

Michigan  State  U.  Dept,  of  Physics  (and  Astronomy] 

East  Lansing. 

COMPUTATION  OF  ASYMMETRIC  ROTATOR  CON¬ 
STANTS  FROM  ENERGY  MOMENTS.  IV,  by  V.  A. 
Genusa  and  P.  M.  Parker.  [1962]  [4]p.  Ind.  tables. 
(APOSR-J144)  (AF  APOSR-62-375)  AD  400378 

Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  37:  2615- 
2618,  Dec.  1,  i9-:2. 

The  energy-mom  -nt  procedure  Is  used  to  develop 
expressions  which  are  helpful  for  the  analysis  of  cen¬ 
trifugal  distortion  effects  In  asymmetric  top  spectra. 

In  principle,  all  flrst-or-Jier  distortion  constants  can  be 
evaluated  If  a  sufficient  number  of  tranrition  frequencies 
are  available  from  experiment.  (Contractor's  abstract) 


1967 

Michigan  State  U.  Dept,  of  Thyslcs  (and  Astronomy] 

East  Lansing. 

ASYMMETRIC- TOP  VIBRATION-  1.DTATION 
HAMILTONIANS,  by  K.  T.  Chung  and  P.  M.  Parker. 
[1962]  [10}p.  Incl.  tables,  refs.  (AFOSR-J505)  ( 

(AF  A FCSR- 62-375)  AD  4C7876  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  38:8-17, 

Jar,.  1,  1963"! 

From  the  general  molecular  vibratton- rotation 
Hamiltonian  In  the  Nlelsen-Amat- Goldsmith  formulation, 
Hamiltonians  for  asymmetric-  top  molecules  of  the 
orthorhombic,  monocllnlc,  and  tricllnic  point  group 
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symmetries  are  deduced.  These  Hamiltonians  are 
appropriate  for  the  calculation  of  vibration- rotation 
energies  to  the  fourth  order  of  approximation. 


1968 

Michigan  U.  (Acoustics  and  Selsmics  Lab.  J  Ann  Arbor. 

AZIMUTHAL  ASYMMETRY  OF  A  POINT  SOURCE  IN 
A  CYLINDRICAL  LOW  VELOCITY  MEDIUM,  by  W.  C. 
Meecham  and  .1.  DeNoyer.  [1961]  [6]p.  incl.  dlagrs. 

(A F  49(638)911)  Unclassified 

Published  in  Bull.  Seismol.  Soc.  Amer.,  v.  52:  139- 
144',  Jam  1962. 

The  geometry  of  the  medium  in  the  vicinity  of  an  other¬ 
wise  symmetrical  source  is  shown  to  produce  a  frequency 
dependent  variation  of  ampl'tude  with  azimuth.  The 
mode!  considered  Is  a  cylindrical  low  velocity  and  low 
density  fluid  medium  that  is  contained  in  a  full  space  of 
a  higher  velocity  and  density  fluid  material.  A  simple 
harmonic  point  source  is  located  on  the  axis  of  the  cyl¬ 
inder.  Amplitudes  in  the  higher  velocity  medium  at  large 
distances  from  the  source  are  found  to  be  functions  of 
the  velocity  ratio  and  the  density  ratio  of  the  2  media,  the 
radius  of  the  cylinder,  the  wavelength,  and  the  angle  be¬ 
tween  the  axis  of  the  cylinder  and  a  line  connecting  the 
point  of  observation  with  the  source. 


1969 

Michigan  U.  Acoustics  and  Seismics  Lab. ,  Ann  Arbor. 

EFFECTS  OF  DECOUPLING  ON  SPECTRA  OF 
SEISMIC  WAVES,  bvD.E.  Willis  and  J.  T.  Wilson. 
[1961]  [9]p.  incl.  diagrs.  table.  (AF  49(638)911) 

Unclassified 

Published  In  Bull. Seismol.  Soc.  Amer.,  v.  52:  123-131, 
Jan.  1962. 

A  series  of  controlled  high  explosive  shots  were  con¬ 
ducted  by  the  Atomic  Energy  Commission  in  a  salt  mine 
near  Winnfield,  La. ,  to  investigate  seismic  decoupling 
theories.  Two  recording  stations  were  used  by  the 
University  of  Michigan  at  various  distances  between  1. 1 
and  14.7  km  for  a  majority  of  these  shots.  Frequency 
analyses  of  the  magnetic  tape  recordings  were  made  and 
the  results  are  presented  showing  the  relationship  of  the 
'requency  spectra  as  a  function  of  charge  size,  distance 
from  the  source,  and  coupled  vs  decoupled  shots.  The 
smaller  decoupled  shots  detonated  In  the  large  spherical 
cavities  were  observed  to  have  somewhat  higher  pre¬ 
dominate  frequencies  than  the  equivalent  size  coupled 
shots.  A  change  in  cavity  size  produced  no  significant 
difference  in  the  shape  of  the  spectra  of  the  large  de¬ 
coupled  shots. 


1970 

Michigan  U.  [Acoustics  and  Seismics  Lab.  ]  Ann  Arbor. 

A  NOTE  ON  THE  EFFECT  OF  RIPPLE  FIRING  ON 
THE  SPECTRA  OF  QUARRY  SHOTS,  by  D.  E.  WlUts. 
[1962]  [7  jp.  incl.  diagrs.  (Sponsored  jointly  by  Air 
Force  Cambridge  Research  Labs. ,  and  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)911)  AD  405004 

Unclassified 

Also  published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  53: 

W5T1STR®. 

A  series  of  controlled  quarry  shots  were  recorded  at 
,i  distance  of  approx  900  ft  to  ascertain  the  effect  of 
ripple  Firing  on  amplitude  and  spectra  of  the  seismic 
waves.  A  measurable  reduction  in  the  amplitude  of 
compressional  and  shear  waves  was  observed  at  some 
frequencies.  This  effect  was  not  so  pronounced  for  the 
surface  waves.  (Contractor’s  abstract) 


1971 

Michigan  U.  [Acoustics  and  Seismics  Lab.  ]  Ann  Arbor. 

OBSERVED  ASYMMETRY  OF  AMPLITUDES  FROM  A 
HIGH  EXPLOSIVE  SOURCE,  byj.  DeNoyer,  D.  E. 
Willis,  andJ.  T.  Wilson.  [1961]  [5jp.  incl.  diagrs. 
table.  (AF  49(638)911)  Unclassified 

Published  in  Bull.  Seismol.  Soc.  Amer. ,  v.  52:  133- 
13'?,  Jan.  1962. 

Frequency  analysis  of  seismic  magnetic  tape  records 
from  a  500-  ton  high- explosive  source  shows  a  pro¬ 
nounced  variation  of  amplitude  with  frequency  for  2  dif¬ 
ferent  azimuths  from  the  source.  This  amplitude  varia¬ 
tion  is  attributed,  at  least  in  part,  to  diffraction  effects 
produced  by  the  geologic  structure  in  the  vicinity  of  the 
source.  The  possibility  of  generating  both  SV  and  SH 
waves  from  P  waves  within  this  structure  seems  very 
probable. 


1972 

Michigan  U.  Acoustics  and  Seismics  Lab. ,  Ann  Arbor. 

THE  SPECTRUM  OF  SEISMIC  NOISE,  by  G.  E.  Frantti, 

D.  E.  Willis,  andJ.  T.  Wilson.  (1961)  [9]p.  Incl. 

Ulus,  diagrs.  table.  (AF  49(538)911)  Unclassified 

Published  in  Bull.  Seismol,  Soc.  Amer.,  v.  52:  113- 
121,  Jan.  1962. 

The  seismic  poise  spectrum  in  the  frequency  range  0. 5 
to  31.5  c/sec  is  presented  graphically  for  a  number  of 
sites  over  a  wide  geographical  range.  Except  for  a 
small  anomalous  effect  near  2  or  3  c/sec,  the  ground 
particle  motion  curves  are  observed  to  decrease  smoothly 
with  increasing  frequency  at  a  rate  approximately  pro¬ 
portional  to  the  second  power  of  frequency.  The  curves 
steepen  at  frequencies  below  1  c/sec. 
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1073 

Michigan  0.  Acoustics  and  Setsmtcs  Lab. ,  Ann  Arbor, 

■SIGNAL  ENHANCEMENT  THROUGH  AN  ENSEMBLE 
PRESENTATION,  by  P.  L.  Jackson.  [1962]  [7]p.  incl. 
lllus.  dlagrs.  (ArOSR-2433;  (AF  49(638)1078) 

Unclassified 

Also  published  In  Bull.  Sdsmoi  Soc.  Amer. .  v.  53: 

M5-591,  Apr/IGes. 

A  method  of  treating  array  responses  Is  presented.  The 
entire  statistical  distribution  from  the  array  Is  used  tor 
either  direct  visual  estimation,  or  for  processing  In  a 
scanning  machine.  An  estimate  of  a  coherent  signal  and 
the  character  of  the  noise  can  be  made  visually.  Most 
correlative  techniques,  it,  addition  to  digitizing,  could 
be  performed  simultaneously  through  using  the  scanning 
machine.  (Contractor's  abstract) 


1974 

Michigan  U.  Dept,  of  Aeronautical  and  Astronaut! cel 
Engineering,  Ann  Arbor. 

SOME  FEATURES  OF  STABILITY  OF  LAMINAR 
FLOWS  AND  OF  TRANSITION  TO  TURBULENCE,  by 
A,  M.  Kuethe.  [I9S2]  (12]p.  Incl.  dlagrs.  table,  refs. 
(APOSR-3648)  (AF  49(638)336  and  AF  18(603)34) 

Unclassified 

Also  published  In  Mlszellaneen  der  Angewandten 
Mechanlk,-  by  W.  Tollmlen.  Berlin,  Akademle-Verlag, 
1962,  p.  154-165. 

Experiments  are  conducted  oi:  the  character  of  small 
disturbances  In  Potseullle  How  In  a  tube  and  In  a  stable 
boundary  layer  on  a  sphere.  Investigation  Is  also  under¬ 
taken  on  the  transition  process  In  the  tube  How.  Results 
are  discussed  aw*  the  following  conclusions  are  reached: 

(1)  the  threshold  disturbance  for  transition  fully  de¬ 
veloped  Potseullle  How  ir,  a  tube  decrease  with  increas¬ 
ing  Reynolds  number,  (2)  In  fully  developed  Potse-li'e 
flow  In  a  tube  and  In  a  stable  boundary  layer,  there 
exist  many  stable  disturbance  modes,  (3)  the  details  of 
the  transition  process  are  strongly  dependent  on  the  nature 
of  the  disturbance  generated,  (4)  when  the  disturbance 
generator  Is  placed  in  the  laminar  How  away  f.  om  the 
wall,  the  maximum  value  of  the  high  shearing  stresses 
measured  at  the  wall  depends  on  the  radial  distance  from 
the  disturbance  generator  to  the  wall,  and  (5)  the  meas¬ 
urements  provide  some  clues  to  the  cause  of  the  high 
rate  of  heat  transfer  and  high  recovery  factor  occurring 
in  the  transition  region  In  high  speed  How. 


1975 

Michigan  U.  Dept,  of  Aeronautical  and  Astro  nautical 
Engineering,  Ann  Arbor. 

IGNITION  TIME  DELAY  OF  HYDROGEN-OXYGEN- 
DILUENT  MIXTURES  AT  HIGH  TEMPERATURES,  by 
J.  A.  Nlcbollx,  T.  C.  Adsmeon,  Jr. ,  and  K.  B 
Morrison.  [1362]  [Sjp.  Incl.  dlagrs.  table,  reft.. 

(AF  49(638)5625  Unclar stfied 


Published  tn  A1AA  Jour. ,  v.  1:  2253-2257,  Oct.  1983. 

The  motivation  for  this  study  arose  from  experiments 
on  standing  detonation  waves  wherein  the  flame  front  was 
visibly  separated  from  the  shock  front.  This  physical 
separation  corresponds  to  the  ignition  time  delay.  A 
theoretical  analysis  of  the  ignition  time  delay  zone  for 
hydrogen-oxygen-diluent  mixtures  Is  presented  herein. 

A  reaction  schema  consisting  of  9  reactions,  which 
should  be  valid  for  temperatures  above  about  1100°K,  is 
considered.  Assuming  the  Initial  mol  fractions  of  H2 
and  O2  to  be  of  order  unity  and  taking  advantage  of  in¬ 
equalities  that  should  be  valid  to  ?.t  least  2000  °K,  It  Is 
possible  to  integrate  the  u'ffe/ential  equations  repre¬ 
senting  the  kinetics.  Thus  time  dependent  expressions 
for  all  radical  and  water  vapor  concentrations  behind 
the  shock  wave  are  obtained.  A  characteristic  time, 
based  on  the  initial  concentration  of  Hg  and  the  fastest 
reaction  rate  constant,  Is  Introduced.  For  times  much 
greater  than  this  characteristic  time,  the  equations  re¬ 
duce  to  very  simple  forms.  In  order  to  arrive  at  ar> 
explicit  analytical  expression  for  the  Ignition  time  delay, 
a  value  for  the  mol  fraction  of  H,  characteristic  of  thin 
delay  time,  Is  Introduced.  It  ts  found  that  the  delay  time 
ts  dependent  on  the  temperature,  pressure,  composition, 
and  reaction  rate  constant  for  the  rate  controlling  reac¬ 
tion.  There  '  s  weak  dependence  on  the  reaction  rate 
constants  for  the  initiation  reactions.  A  brief  compari¬ 
son  between  this  theory  and  some  experimental  results 
on  standing  detonation  ura  ■  •  s  presented  and  good 
agreement  found.  The  theory  Is  also  in  good  agreement 
with  available  shock  tube  results. 


1976 

Michigan  V.  [Dept,  of  Aeronautical  and  Astronauttcal 
Engineering]  Ann  Arbor. 

STANDING  DETONATION  WAVES,  by  J.  A.  Nicholls. 
[1962]  [ll]p.  Incl.  Ulus,  dlagrs.  refs.  (AF  49(636)562) 

Unclassified 

Published  In  Ninth  Symposium  (Internat'l. )  on  Combus- 
Bon,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27-8ept.  1,  1962), 
New  York,  Academic  Press,  1963,  p.  488-498. 

It  Is  the  purpose  of  this  paper  to  examine  the  reported 
results  on  standing  detonation  waves  as  obtained  In  differ¬ 
ent  facilities  and  compare  them.  Comparison  Is  also 
made  with  results  obtained  from  shock  tubes  and  a  ballis¬ 
tic  range.  Towards  this  end  consideration  is  given  to 
the  Ignition  delay  period,  the  effects  of  vibrational  re¬ 
laxation,  and  the  Importance  of  2-dimenstonal  effects. 
(Contractor's  abstract,  modified) 


1977 

Michigan  U.  Dept,  of  Astronomy,  Ann  Arbor. 

ABUNDANCES  OF  ELEMENTS  IN  STARS  AND  NEBULAE 
(STUDIES  OF  HYDROGEN-DEFICIENT  STARS:  1),  by 
L.  H.  Aller.  June  1962,  41p.  Incl.  diagrs.  tables,  refs. 
(Technical  note  no.  1)  (APOSR-2954)  (AF  49(638)807) 

AD  2823©  Unclassified 
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In  order  to  Interpret  the  spectrum  of  a  star  composed 
primarily  of  helium  rather  than  of  hydrogen,  it  is  neces¬ 
sary  to  construct  a  model  atmosphere  which  gives  the 
variation  of  pressure  temperature  and  density  with  depth. 
On  the  assumption  that  the  atmosphere  is  in  hydrostatic 
equilibrium  and  that  flow  of  energy  takes  place  by  radia¬ 
tion  rather  than  by  convection  currents,  the  calculation 
of  an  appropriate  model  is  described.  The  essential 
boundary  condition  that  the  radiative  flux  is  constant 
with  depth  can  be  applied  only  after  temperature  and 
pressure  have  been  calculated  for  all  different  depths 
and  the  entire  radiation  field  has  been  calculated.  Hence 
an  Iterative  process  has  to  be  applied.  Procedures  which 
work  for  the  corresponding  problem  of  a  hydrogen  at¬ 
mosphere  fall,  and  one  must  proceed  by  trial  and  error 
in  order  to  obtain  the  final  solution.  (Contractor’s 
abstract) 


1978 

Michigan  U.  Dept,  of  Astronomy,  Ann  Arbor. 

ABUNDANCES  OF  ELEMENTS  IN  STARS  AND 
NEBULAE  (THE  ABUNDANCE  OF  CERTAIN  ELEMENTS 
IN  THE  SOLAR  ATMOSPHERE),  hy  L.  H.  Aller.  June 
1962,  28p.  Incl.  diagrs.  tables,  refs.  (Technical  note 
no.  2)  (APOSR-3024)  (AF  49(038)807)  AD  282368 

Unclassified 

The  solar  abundances  of  21  elements  (Na,  Sc,  Cu,  Zn, 

Ga,  Ge,  Sr,  Y,  Zr,  Nb,  Mo,  Ru,  Rh.  Pd.  Ag,  Cd,  In, 

Sn,  Sb,  Ba,  ar.d  Yb)  were  revised  with  the  aid  of  new 
gf  values  obtained  by  C.  Corliss.  Some  implications  of 
the  new  measurements  are  discussed  and  it  is  emphasized 
that  a  comprehensive  reconsideration  of  solar  abundances 
should  be  undertaken,  in  which  ions  as  well  as  neutral 
atoms  and  a  new  model  sclar  atmosphere  are  used. 
(Contractor's  abstract) 


1979 

Michigan  U.  [Dept,  of  Astronomy]  Ann  Arbor. 

A  SEARCH  FOR  Ba  n  STARS,  by  A.  P.  Cowley  and  C. 

R.  Cowley.  [1982]  [3]p.  Incl.  dlagr.  table.  (APOSR- 
3087)  (A F  49(638)807)  AD  450842  Unclassified 

Also  published  in  PubL  Astronom.  Soc.  Pacific,  v.  74: 
79-81,  Feb.  1962. 

In  this  preliminary  survey  of  plates  taken  with  the  'O' 
objective  prism  of  the  24-26  in.  Curtis  Schmidt  of  the 
University  of  Michigan,  it  was  lound  that  due  to  the 
crowding  of  metallic  lines  in  Lie  region  of  the  X-4554 
Ba  II  resonance  line,  a  higher  dispersion  than  110  A°,  mm 
at  Hy  was  needed  to  be  able  to  definitely  class  certain 
stars  of  the  B  II  type  as  K  giants.  These  stars  differed 
most  from  normal  K  giants  in  the  abnormal  strength  of 
Sr  n  4077  and  4216.  The  stars  previously  classified  as 
KO  are  thus  assigned  tentatively  to  a  peculiar  K-star 
category. 


198Q 

Michigan  U.  Dept,  of  Astronomy,  Ann  Arbor. 

ADUNDANCES  OF  ELEMENTS  IN  STARS  AND 
NEBULAE  (SPECTRAL  UNE  STRENGTHS  FROM 
ASTROPKYSICAL  DATA),  by  L.  H.  Aller,  July  1962, 

29p.  incl.  dtagrs  tables,  refs.  (Technical  note  no.  3) 
(AFOSR-343?)  (AF  49(638)807)  AD  612193 

Unclassified 

An  attempt  is  made  to  compile  empirical  log  (gf  X's)  for 
lines  of  metallic  ions  of  Fell,  FeTTI,  Crll,  Tilt,  and 
Mnll.  Here  f  is  the  Landeuburg  f.  or  oscillator  strength, 
g  is  the  statistical  weight  of  the  lower  level,  and  X  Is 
the  wavelength  of  the  line.  The  curve  of  growth  relates 
the  equivalent  width  of  a  spectral  line  to  the  number  of 
atoms  capable  of  absorbing  It  and  to  the  f- value  of  the 
transition  Involved.  If  the  electron  pressure  awl  tem¬ 
perature  tn  the  stellar  atmosphere  are  known,  relative 
log  gf  X’s  can  be  determined.  Furthermore,  If  laboratory 
absolute  gi's  are  available  for  a  few  of  these  lines,  then 
relative  gf  a's  can  all  be  converted  to  absolute  gf  X's. 

The  advantages  and  limitations  of  these  astrophyslcal 
gf's  are  described,  and  it  ts  emphasized  that  In  order  to 
secure  adequate  line  strength  data,  one  must  (a)  secure 
good  line-intensity  data  (b)  Interpret  these  with  the  aid 
of  a  model  atmosphere,  taking  into  account  effects  of 
the  stratification  in  the  atmosphere.  The  gf  X- values 
herein  tabulated  may  be  useful  in  analyzing  the  spectra 
of  inrandescent  gases  In  laboratory  or  experimental 
sources  of  unknown  temperature  and  pressure.  (Contrac¬ 
tor  s  abstract) 


1981 

Michigan  U.  Dept,  of  Astronomy,  Ann  Arbor. 

ABUNDANCES  O*-  ELEMENTS  IN  STARS  AND 
NEBULAE  (DETERMINATION  OF  RATIO  OF  GAS 
PRESSURE  TO  ELECTRON  PRESSURE  IN  STELLAR 
ATMOSPHERES),  by  C.  [R.]  Cowley,  A.  [P.]  Cowley, 
and  L.  H.  Aller.  July  1962,  lOp.  Incl.  dlagrs.  tables. 
(Technical  note  no.  4)  (APOSR-3433)  (AF  49(638)897) 
AD  612182  Unclassified 

The  ratio  of  gas  pressure  to  electron  pressure  has  been 
computed  over  a  range  of  temperatures  by  an  approxi¬ 
mate  method  and  also  by  a  more  exact  IBM  709  pro¬ 
gram.  The  approximate  method  shows  large  errors  at 
low  temperatures  and  high  gas  pressures.  Tables  gtve 
the  values  of  log  Pg  and  log  Pf  computed  by  the  709 

as  well  as  the  relative  abundances  to  which  these  values 
refer.  (Contractor’s  abstract) 

1982 

Michigan  U.  Dept,  of  Astronomy,  Ann  Arbor. 

ABUNDANCES  OF  ELEMENTS  IN  STARS  AND  NEBU¬ 
LAE  (THE  MANGANESE  STAR  53  TAURI),  by  L.  H. 
Aller  and  W.  P.  Biaelman.  July  1962,  42p.  Incl.  tllus. 
dlagrs.  tables,  refs,  (Technical  note  no.  5)  (APOSR- 
3434)  (AF  49(638)807)  AD  612183  Unclassified 
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Presented  at  meeting  of  the  Amer.  Astronom.  Soc. , 
New  haven,  Conn. ,  Aug.  26-29,  1962. 


Abstract  i 

published  In  Astronom.  Jour.,  v.  67  :  571. 

Not.  iS>6j 

!.  (Title  varies) 

The  chemical  composition  of  the  Manganese  star  53 
Tauri  was  studied.  Transition  probabilities  required 
for  the  problem  are  obtained  from  laboratory  sources 
whenever  possible,  but  some  are  obtained  by  the  calibra¬ 
tion  of  Stellas  data.  The  temperature  of  the  star,  deduced 
from  lord  ration  equilibrium,  is  near  ll,000°K-a  value 
in  good  agreement  with  that  found  from  spectral  energy 
scans  by  Jugalcu  and  Sargent.  The  electron  pressure  in 
the  atmosphere,  deduced  from  the  total  intensities  of 
hydrogen  lines,  appears  to  lie  in  the  neighborhood  of  500 
dynes  cm*2.  Several  striking  abundance  anomalies  are 
found;  they  cannot  be  explained  by  deviations  from  local 
thermodynamic  equilibrium.  Manganese  seems  to  be 
the  most  abundant  metal  in  the  star,  but  gallium  appears 
to  show  the  greatest  enhancement  of  abundance  over  the 
normal  value.  Strontium,  yttrium,  and  zirconium  are 
also  enhanced  in  abundance,  while  manganese,  and  cal¬ 
cium  seems  to  be  depleted.  (Contractor's  abstract) 


1983 

Michigan  U.  Dept,  of  Astronomy,  Ann  Arbor. 

ABUNDANCES  OF  ELEMENTS  IN  STARS  AND 
NEBULAE,  by  L.  H.  Aller.  Final  rept.  Aug.  1961- 
Aug.  1962,  Sept.  1962,  141p.  Snd.  lllus.  diagrs.  tables, 
refs.  (APOSR-4234)  (A F  49(633)807)  AD  292680 

Unclassified 

Data  are  given  from  investigations  undertaken  on  the 
following  subjects:  (1)  energy  distribution  in  globular 
star  clusters;  (2)  spectrophotometry  of  the  Wolf-Rayet 
star  of  y2  velorara;  (3)  the  hydrogen/helium  ratio  In 

HD  96446;  (4)  the  emtsston  nebulosities  in  the  large 
magellanic  cloud;  (5)  emtsston  nebulosities  in  tbe  Small 
magellanic  cloud;  and  (6)  photographic  region  of  the  soec- 
trum  of  NGC  7009. 


1984 

Michigan  U.  (Dept,  of  Astronomy]  Ann  Arbor. 

REVISED  ABUNDANCES  OF  SOME  METALS  IN  THE 
SUN  (Abstract),  by  L.  H.  AUer.  [1962]  (l]p.  [AF  49- 
(638)807]  Unclassified 

Presented  at  111th  meeting  of  the  Amer.  Astronom.  Soc. , 
Yale  U. ,  New  Haven,  Conn.,  Aug.  26-29,  1962. 

Published  in  Astronom.  Jour.,  v.  67:571,  Nov.  1962. 

Approximate  f  values  for  a  large  number  of  metallic  lines 
In  a  copper  arc  have  been  measured,  thus  providing  a 
large  body  of  homogeneous  data  for  many  transitions  of 
neutral  atoms  and  Ions  that  are  of  astrophystcal  Interest. 
These  transitions  probabilities  have  been  used  in  conjunc¬ 
tion  with  a  previously  published  model  atmosphere  to 
derive  new  estimates  of  the  abundances  of  certain  metals. 


1985 

Michigan  U.  Dept,  of  Chemical  and  Metallurgical 
Engineering.  Ann  Arbor. 

SINTERING  OF  ZINC  OXIDE,  by  L.  F.  Norris  and  G. 
Parravano.  [1962]  [4]p.  incl.  d.agrs.  (AFOSR-1361) 
(AF  49(638)493)  AX)  438298  Unclassified 

Also  published  in  Jour.  Amer.  Ceram.  See. ,  v.  46: 
^£452,  Sept.  1963. 

Sintering  studies  have  been  conducted  with  single  crystal 
spheres  of  zinc  oxide  in  air  at  total  pressures  of  10*3  to 
1.0  atm  over  the  range  1050“  to  1250°C.  Quantitative 
observations  were  made  on  the  rate  of  growth  of  a  neck 
between  the  spheres.  No  change  in  the  distance  between 
the  geometrical  centers  of  the  spheres  was  observed. 

An  analysis  of  the  kinetic  data  shows  that  sintering  was 
predominantly  achieved  by  distillation  through  the  sur¬ 
rounding  gas  phase.  At  1150''  the  rate  of  welding  was 
inversely  influenced  by  the  total  pressure  when  the  latter 
was  changed  from  0.003  to  0.75  atm.  No  conclusion 
could  be  reached  on  the  effect  of  the  oxygen  partial 
pressure  at  constant  total  pressure.  A  brief  summary 
of  the  various  sintering  mechanisms  of  zinc  oxide  from 
700°  to  1250'C  is  presented.  (Contractor's  abstract) 


1986 

Mich  gan  U.  Dept,  of  Chemical  and  Metallurgical 
Engineering,  Ann  Arbor. 

KINETICS  OF  SINTERING  OF  RUTILE  SINGLE 
CRYSTAL  SPHERES,  by  H.  M.  O'Bryan,  Jr.  and  G. 
Parravano.  July  1962,  33p.  Incl.  lllus.  diagrs.  tables, 
refs.  (Repi.  no.  02832-15- T)  (APOSR-2763) 

(AF  49(638)453)  AD  282373  Unclassified 

The  sintering  of  single  crystal  rutile  has  been  studied  In 
air  and  in  reducing  atmosphere  in  the  tempersture  range 
900°  to  J350“C  using  a  sphere- to- sphere  mcJel.  Rate 
data  show  that  there  are  2  sintering  periods:  a  slow 
Initial  growth  characterized  by  a  rate  exponent  n  =  7 
and  a  more  rapid  subsequent  period  n  =  2.  The  develop¬ 
ment  of  flat  surfaces  or  facets  on  the  particles  is  used 
to  explain  the  2  periods.  A  scaling  exponent  of  3  and 
an  activation  energy  of  70  keal/mol  indicate  that  volume 
diffusion  is  the  sintering  mechanism.  The  initial  rate 
exponent  cannot  be  explained.  Increase  sinterabllity  of 
reduced  rutile  is  explained  by  the  defect  structure. 

Facet  formation  on  rutile  spheres  is  discussed.  (Con¬ 
tractor's  abstract) 


1987 

Michigan  t.  Dept,  of  Chemical  and  Metallurgical 
Engineering,  Ann  Arbor. 

THE  STIRRED- FLOW  REACTOR  IN  HETEROGENEOUS 
CATALYSIS,  by  G.  Parravano.  Final  rept.  Dec.  1962, 
5p.  (APOSR-4410)  (AF49(e38)")0e)  AD  400053 

Unclassified 

This  research  was  devoted  to  the  study  of  those  chemi¬ 
cal  reacting  systems  which  are  of  interest  for  furthering 
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present  understanding  of  the  mechanism  of  heterogeneous 
catalysis.  A  thorough  search  of  several  catalytic  reac¬ 
tions  was  undertaken.  Isomerization  of  hydrocarbons, 
polymerization  of  vinyl  monomers,  oxidation  of  CO,  de¬ 
composition  of  nitrous  oxide,  and  electrochemical  poly¬ 
merization  reactions  were  investigated  to  find  the  ex¬ 
perimental  conditions  (nature  of  catalyst,  concentration 
of  reagents,  temperature  and  contact  time)  most  suitable 
for  stirred-flow  opeiation.  The  results  suggest  that 
the  application  of  the  stirred- flowed  technique  to  heter¬ 
ogeneous  catalysis  has  viluc  for  assuring  uniformity  of 
catalyst  composition  nrn f.  polymer  produced,  and,  in 
addition,  has  great  value  for  use  in  comp!  x  reactions 
and  for  the  comparison  of  tesults  obtained  on  catalyst 
samples,  which  differ  In  a  characteristic  property  of  the 
solid  state  (electrical,  magnetic  effects). 


1983 

Michigan  U.  [Dept,  of  Physics]  Ann  Arbor. 

FURTHER  STUDIES  OF  Cr  1  EMISSION  FROM  THE 
SHOCK  TUBE,  by  G.  Charatis  and  T.  D.  Wilkerson.  • 
[1962]  (2jp.  Incl.  table,  refs.  [AF  -49(638)439] 

Unclassified 

Published  in  Phys.  Fluids,  v.  5:  1661-1662,  Dec.  1962. 

Previous  results  showing  anomalous  excitation  tempera¬ 
tures  of  CrI  lines  In  reflected  shocks  are  now  attributed 
to  an  error  in  the  gf  values  obtained  by  Hill  and  King. 
New  work  on  relative  intensities  of  CrI  and  Cr  II  lines 
and  line- reversal  measurements  are  consistent  with 
equilibrium  in  shocks  at  6500°  to  9600°K  if  the  gf  values 
arc  adjusted. 


1989 

Michigan  U.  Dept,  of  Psychology,  Ann  Arbor. 

AN  INFORMATIONAL  APPROACH  TO  THINKING,  uy 
M.  I.  Posner.  Apr.  1962,  177p.  incl.  dlagrs.  tables, 
refs.  (Rcpt.  no.  02314-9- T)  (APOSR-2635)  (AF49- 
(638)449)  AD  276136  Unclassified 

The  general  hypothesis  of  this  thesis  ts  that  the  amount 
of  reduction  of  information  from  Input  to  output  is  an 
important  factor  in  the  amount  of  thinking  required  by 
the  task.  This  applies  only  to  tasks  which  require  the 
subject  to  process  the  input  so  that  it  is  represented  in  a 
reduced  form  in  the  response.  The  hypothesis  leads  to 
the  prediction  that  the  greater  the  amount  of  information 
reduction  involved  in  a  task  the  greater  the  length  of  time 
to  accomplish  it,  the  more  errors,  the  greater  the  varia¬ 
bility  over  subjects,  and  the  longer  the  learning  time. 

The  possibility  of  specifying  the  amount  of  thinking  re¬ 
quired  by  a  psychologies  task  is  demonstrated.  Within 
a  eiven  task  configuration  the  Information  reduction  meas¬ 
ure  provides  accurate  prediction  of  human  performance. 

It  provides  a  base  line  useful  in  the  comparison  of  per¬ 
formance  among  different  types  of  tasks  and  in  the  classi¬ 
fication  of  tasks.  (Contractor’s  abstract) 


1990 

Michigan  U.  [Dept,  oi  Psychology]  Ann  Arbor. 

COMMUNICATIONS  AND  DECISION  PROCESSES  AS 
DETERMINANTS  OF  ORGANIZATIONAL  EFFECTIVE¬ 
NESS.  REPORT  OF  A  FIELD  EXPERIMENT,  by  S.  E. 
Seashore  and  D.  G.  Bowers.  Final  rept.  Mar.  1962, 
141p.  Incl.  dlagrs.  tables.  (AFOSR-2553)  (AF  49(638)- 
1032)  AD  275894  Unclassified 

A  field  experiment  was  conducted  to  increase  in  certain 
departments  of  an  industrial  firm:  (1)  group-ortemed 
activity,  (2)  mutual  interaction  and  influence  within  work 
groups,  (3)  supervisory  supportiveness  In  relation  to  sub¬ 
ordinates,  and  (4)  amot-t  of  decision-making  activ  ty  by 
subordinates.  These  changes  were  successfully  Intro¬ 
duced  in  3  experimental  departments  in  comparison  with 
2  control  departments.  The  effects  were  to  increase 
machine  efficiency,  and  to  Increase  employee  satisfac¬ 
tions.  Waste  performance  improved  tn  both  e-<.  '-t mental 
and  control  departments.  Absence  rates  rose  ove.  'll, 
but  less  In  the  experimental  than  tn  the  control  depart¬ 
ments.  (Contractor's  abstract) 


1991 

Michigan  U.  [Dept,  of  Psychology]  Ann  Arbor. 

SUPERVISORY  METHODS  AND  GROUP  PERFORMANCE 
NORMS,  by  M.  Patchen.  Mar.  1962  [29]p.  Incl.  tables. 
(APOSR-2554)  (AF  49(638)1032)  AD  281261 

Unclassified 

Also  published  tn  Admin.  Set.  Quart. ,  v.  7:  275-264, 
Y>ec.  1962. 

Some  of  the  determinants  of  group  performance  norms 
tn  an  industrial  firm  are  examined.  Encouragement 
of  efficiency  by  the  foreman  ts  shown  to  be  effective 
only  when  the  supervisor  also  attempts  to  obtain  re¬ 
wards  for  subordinates — and  vice-versa.  Close  super¬ 
vision  is  found,  in  seeming  contradiction  to  previous 
studies,  to  facilitate  high  performance  norms.  Reward 
for  efficiency  and  strong  group  cohesiveness  have  the 
best  effects  when  supervision  is  close.  The  coalitions 
under  which  close  supervision  can  be  effective  and  when 
it  ts  ineffective  are  discussed.  When  the  supervisor 
shows  an  interest  in  the  work  and  is  not  indifferent,  the 
suboridinates  are  eager  to  please  Mm.  "Close  super¬ 
vision  '  is  defined  operationaUy  as  primarily  'requenct 
checking  on  subordinates'  work,  and  not  reducing  their 
freedom  to  do  the  work  tn  their  own  way. 


1992 

Michigan  U.  [Dept,  of  Psychology]  Ann  Arbor. 

SELF-ESTEEM  .-.ND  THE  DIFFUSION  OF  LEADER¬ 
SHIP  STYLE,  by  D.  G.  Bowers.  Mar.  1962  [18jp.  incl. 
rets.  (AFOSR-2555)  (AF  49(638)1032)  AD  276702 

Unclassified 

Also  published  in  Jour.  Appl.  Psychol.,  v.  47:  135-140, 
Apr.  1963. 
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This  study  suggests  that  conflicting  evidence  concerting 
leadership  climate  may  be  reconciled  by  postulating 
Intervening  cognitive  processes.  One  such  cognitive 
process,  the  sell-esteem  of  the  lower- level  supervisor, 
is  studied  In  the  context  of  an  organization  In  which  no 
formal  human  relations  training  had  taken  place.  A  series 
of  hypotheses  relate  supportiveness  of  the  foreman's 
supervisor  to  the  foreman's  self-esteem,  and  Us  attend¬ 
ant  consequences,  and  the  latter  to  the  foreman's  be¬ 
havior  toward  hts  subordinates.  All  hypotheses  are  con¬ 
firmed  and  lend  strong  support  ot  the  proposition  that 
evidence  for  leadership  climate  can  be  obtained  ordinarily 
only  by  taking  Into  account  the  motivational  and  cognitive 
structures  which  exist  at  the  levels  of  organization  being 
studied.  (Contractor's  abstract) 


1993  , 

Michigan  U.  Engineering  PsycJiCdoiy  Group,  Ann  Arbor. 

DYNAMIC  DECISION  THEORY  AND  PROBABILISTIC 
INFORMATION  PROCESSING,  by  W.  Edwards.  {1961J 
[31l]p.  Incl.  dlagr.  refs.  (AFOSR-1403)  (Sponsored 
jointly  by  Air  Force  Ofltce  of  Scientific  Research  under 
AF  49(636)769  and  Operational  Applications  Lab. ) 

Unclassified 

Presented  at  Human  Factors  Soc.  Conf. ,  Columbus, 

Ohio,  Sept.  13-15,  1961. 

The  development  of  a  dynamic  decision  theory  will  be 
central  to  the  Impending  rapid  expansion  of  research 
on  human  decision  processes.  Out  of  a  taxonomy  of  6 
kinds  of  decision  problems,  5  require  a  dynamic  theory 
In  which  the  decision  maker  is  assumed  to  make  a  se¬ 
quence  of  decisions,  basing  decision  n  -•  1  on  what  he 
learned  from  decision  n  and  Its  consequences.  Research 
tn  progress  on  Information  seeking,  intuitive  statistics, 
sequential  prediction,  and  Bayesian  information  process¬ 
ing  is  reviewed  to  lUustrate  the  kind  of  work  needed. 

The  relevance  of  mathematical  developments  In  dynamic 
programming  and  Bayesian  statistics  to  dynamic  decision 
theory  is  examined.  A  man-computer  system  for  proba¬ 
bilistic  processing  of  fallible  military  Information  lc  dis¬ 
cussed  In  some  detail  as  an  application  of  these  ideas  and 
as  a  setting  andUnoti valor  for  future  research  on  human 
Information  processing  and  decision  making.  (Contrac¬ 
tor’s  abstract) 


1994 

Michigan  U.  {Engineering  Psychology  GroupJ  Ann  Arbor. 

BAYESIAN  STATISTICAL  INFERENCE  FDR  PSYCHO¬ 
LOGICAL  RESEARCH,  by  W.  Edwards,  H.  Lindman, 
and  L.  J.  Savage.  Jan.  1962  {S0]p.  Incl.  dlagra.  tables, 
refs.  (AFOSR-2009)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)769  and 
AF  AfOSR-62-182,  Office  of  Naval  Research,  and 
Operational  Applications  Lab.)  Unclassified 

Also  published  in  Psychol.  Rev.,  v.  70:  193-242,  May 

15557 

Bayesian  statistics,  a  currently  controversial  viewpoint 
concerning  statistical  inference,  is  based  on  a  definition 


of  probability  as  •  particular  measure  of  the  opinions 
of  Ideally  consistent  people.  Statistical  inference  is 
modification  of  these  opinions  'r  the  light  of  evidence, 
and  Bayes'  theorem  specifies  hew  such  modifications 
should  be  made.  The  tools  of  Bayesian  statistics  include 
the  theory  of  specific  distributions  and  the  principle  of 
stable  estimation,  which  specifies  when  actual  prior 
opinions  may  be  satisfactorily  approximated  by  a  uniform 
distribution.  A  common  feature  of  many  classical  sig¬ 
nificance  tests  is  that  a  sharp  null  hypothesis  is  com¬ 
pared  with  a  diffuse  alternative  hypothesis.  Often  evi¬ 
dence  which,  for  a  Bayesian  statistician,  strikingly 
supports  the  null  hypothesis  leads  to  rejection  of  that 
hypothesis  by  standard  classical  procedures.  The  likeli¬ 
hood  principle  emphasized  in  Bayesian  statistics  im¬ 
plies,  among  other  things,  that  the  rules  governing  when 
data  collection  stops  are  irrelevant  to  data  interpreta¬ 
tion.  It  is  entirely  appropriate  to  collect  data  until  a 
point  has  been  proven  or  dlsproven,  or  until  the  data 
collector  runs  out  of  time,  money,  or  patience.  (Con¬ 
tractor's  abstract) 


1995 

Mlchtgan  U.  {Engineering  Research  In6t.  ]  Ann  Arbor. 

LOW  TEMPERATURE  HEAT  CAPACITY  AND 
THERMODYNAMIC  PROPERTIES  OF  ZINC  FERRITE, 
by  E.  F.  Westrum,  Jr.  and  D.  M.  Grimes.  [1957] 

[6]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-3575)  (Spon¬ 
sored  jointly  by  Atr  Force  Office  of  Scientific  Research 
under  AF  18(603)8  and  Signal  Corps)  Unclassified 

Also  published  in  Jour.  Phys.  and  Cnem.  Solids,  v.  3: 

195?; - 

The  heat  capacity  of  zinc  ferrite  has  been  determined 
over  the  range  5-350  “K.  Molal  values  of  Cp,  S°,  and 
H^-H^  computed  from  the  thermal  data  are  32. 99  ±  0. 03 

cal/deg,  36.01  ±0.03  cal/deg.  end  5369.8  cal,  respec¬ 
tively  at  298. 15 °K.  A  co- operative  thermal  anomaly 
associated  with  antiferromag  ette  ordering  occurs  at 
9.5°  and  extends  toward  higher  temperatures  orobably 
as  a  consequence  of  persisting  short  range  order.  (Con¬ 
tractor's  abstract) 

1996 

Michigan  U.  Engineering  Research  Inst. ,  Ann  Arbor. 

LOW- TEMPERATURE  HEAT  CAPACITIES  AND 
THERMODYNAMIC  PROPERTIES  OF  ZINC  FERHtTES- 
n.  EFFECT  OF  THERMAL  HISTORY  AND  METALUC 
ADDITIVES,  by  E.  F.  Westrum,  Jr.  and  D.  M.  Grimes. 
[1958]  [7 jp.  incl.  dlagrs.  tables,  refs.  (AFOSR-3576) 
(AF  18(603)8)  Unclassified 

Presented  in  part  at  Conf.  on  Magnetism  and  Magnetic 
Materials,  Washington,  D.  C. ,  No".  1957. 

Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  6: 
0-286,  1958. 

For  abstract  see  item  no.  MIC.  11:007,  Vol.  IT. 
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1997 

Michigan  U.  [Engineering  Research  Inst.  ]  Ann  Arbor. 

LOW- TEMPERATURE  HEAT  CAPACITIES  AND 
THERMODYNAMIC  PROPERTIES  OF  ZINC  FERRITES. 
ID.  EFFECT  OF  COPPER  SUBSTITUTION,  by  D.  M. 
Grimes  and  E.  F.  Westrum,  Jr.  Jan.  IS59,  17p .  lncl. 
diagrs.  tables.  (Technical  rept.  no.  6)  (AFOSR-J519) 
(AF  18(C03)8)  AD  414055  Unclassified 

Also  published  ir.  Jour.  Phys.  and  Chem.  Solids,  v.  10: 
120-125,  July  1959. 

For  abstract  see  item  no.  MIC.  11:005,  Vol.  n 


1998 

Michigan  U.  Research  Center  for  Group  Dynamics, 

Ann  Arbor. 

STUDIES  ON  DRIVE  AND  INCENTIVE  IN  PERCEPTION. 
Vn.  SOME  EFFECTS  OF  EXTRANEOUS  SOUND  AND 
MANIFEST  ANXIETY  ON  DISCRIMINATION  BEHAVIOR, 
by  D.  D.  Dorfman,  A.  Platz,  and  R.  B.  Zajonc.  Mar 
19C-2..  20p.  lncl.  dlagrs.  tables,  refs.  (Technical  rept. 
no.  17'  (APOSR-2546)  (AF  49(638)367)  Unclassified 

The  present  research  was  designed  to  test  some  implica¬ 
tions  of  the  hypothesis  that  the  effective  or  perceived 
intensity  of  a  stimulus  is  a  function  of  drive  (D)  and 
physical  stimulus  Intensity  (S).  Implications  were  de¬ 
rived  for  discrimination  behavior  using  Spence's  trans¬ 
position  model.  Four  stimulus- drive  combinations  con¬ 
sisting  of  either  of  2  mild  tactual  stimuli  paired  with 
either  of  2  sound  intensities  were  presented  to  48  Ss 
under  conditions  of  ruccesslve  discrimination- training. 
All  Ss  were  consistently  reinforced  for  emitting  one  re¬ 
sponse  to  a  weak  tactual  stimulus  and  a  second  response 
to  a  stronger  tacturl  stimulus.  One  group  of  Ss  was  re¬ 
inforced  only  when  the  concomitant  drive  was  low,  and 
another  group  when  the  drive  was  high.  Within  each 
group,  there  were  4  subgroups,  each  with  a  different 
range  of  sound  intensity.  The  results  confirmed  the 
following  implications  of  the  hypothesis:  (1)  Increase  in 
drive  from  level  of  reinforcement  reduced  the  percentage 
of  correct  responses  to  the  weaker  stimulus  and  in¬ 
creased  it  to  the  stronger:  and  (2)  Decrease  in  drive  from 
the  level  of  reinforcement  reduced  the  percentage  of 
correct  responses  to  the  stronger  stimulus  and  Increased 
it  to  the  weaker.  Division  of  the  subjects  on  the  basis 
of  Manifest-Anxiety  scores  revealed  that  these  effects 
were  larger  for  low-  than  for  high-anxiety  subjects. 
(Contractor's  abstract) 


1999 

Michigan  U.  Research  Center  for  Group  Dynamics, 

Ann  Arbor. 

STUDIES  ON  DraVE  AND  INCENTIVE  IN  PERCEPTION, 
VIII.  STIMULUS  GENERALIZATION  AS  A  FUNCTION 
OF  DRIVE  SHIFT,  by  D.  V.  Cross  and  R.  B.  Zajonc. 
Apr.  1962,  14p.  lncl.  diagrs.  tables.  (Technical  rept. 
no,  18)  (AFOSR-25S6)  (AF  49(038)367) 

Unclassified 


A  number  of  recent  experiments  examined  the  hypothesis 
that  the  perceived  stimulus  Intensity  (S')  is  an  increasing 
function  of  the  physical  stimulus  intensity  (S)  and  momen¬ 
tary  drive  (D)  level.  This  hypothesis  together  with  the 
assumption  that  response  strength  is  not  a  function  of 
gHp  but  g.Hp,  led  to  implications  concerning  the  effects 

of  drive  on  stimulus  generalization.  It  predicts,  that 
when  drive  level  is  shifted  from  training  to  testing,  the 
resulting  change  in  the  perceived  stimulus  intensity  (S') 
will  result  in  a  lateral  shift  of  the  stimulus  generalization 
gradient.  Twelve  male  pigeons,  deprived  of  food  until 
their  body  weights  were  80^5  of  their  free-feeding  level, 
were  utilized  to  test  the  Implications  of  the  drive- stimu¬ 
lus  interaction  hypothesis.  Hunger  served  to  manipulate 
drive  level  and  circles  of  differing  sizes  were  used  for 
the  stimulus  dimension.  The  results  demonstrated  that 
a  displacement  of  the  gradients  occurred  as  a  consequence 
of  drive  &hift.  However,  in  contrast  to  prevtous  studies, 
Increase  in  drive  level  produced  shifts  of  the  generaliza¬ 
tion  gradients  toward  stimuli  of  greater  Intensities,  and 
decrease  in  drive  toward  stimuli  of  smaller  Intensities. 


2000 

Michigan  U.  Research  Center  for  Group  Dynamics, 

Ann  Arbor. 

STUDIES  IN  SELECTION  LEARNING.  V.  FACILITATION 
AND  INHIBITION  IN  SELECTION  LEARNING,  by  S.  A. 
Karabenlck.  May  1962,  25p.  incl.  diagrs.  tables. 
(Technical  rept.  no.  20)  (APOSR-2745)  (AF  49(638)367) 

Unclassified 

The  purpose  of  this  study  is  to  Investigate  selection 
learning.  In  selection  learning  S  is  required  to  choose 
the  items  that  he  ’’ll!  learn  from  the  total  nunioer  of 
items  with  which  he  is  presented.  This  choice  is  made 
on  the  basis  of  the  presentation  of  a  selection  cne.  The 
selection  cue  was  varied  in  an  attempt  to  Investigate  the 
2  processes  assumed  to  be  active  in  selection  learning: 
inhibition  and  facilitation.  Selection  learners  were  also 
compared  with  ordinary  rote  learners.  Results  for 
acquisition  indicated  that  all  conditions  of  learning  were 
equal.  After  a  1  hr  Interpolated  Interval  no  difference 
was  found  between  selection  and  ordinary  rote  learners. 
The  result  was  at  variance  with  previous  studies  in  selec¬ 
tion  learning.  The  forgetting  of  Incidental  items  was 
found  to  be  significant  in  determining  retention  of  Inten¬ 
tional  items  in  selection  learning.  Possible  explanations 
were  given  for  the  effect  of  the  selection  cue  on  selection 
learning.  Both  facilitation  and  Inhibition  were  concluded 
to  be  a  function  of  the  degree  to  wtich  cue-producing 
orienting  responses  were  evoked  during  acquisition  in 
selection  learning.  This,  however,  was  only  a  tentative 
speculation.  (Contractor's  abstract) 

2001 

Michigan  U.  Research  Center  for  Group  Dynamics, 

Ann  Arbor. 

STUDIES  ON  DRIVE  AND  INCENTIVE  IN  PERCEPTION. 
IX.  SOME  EFFECTS  OF  CONDITIONED  FEAR  ON 
STIMULUS  GENERALIZATION,  by  A.  R.  Platz.  May 
1962,  104p.  (Technical  rept.  no.  19}  (AfOSR-2834) 

(AF  49(638)367)  AD  288189  Unclassified 
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The  present  study  represent  one  of  a  series  of  tests  of 
the  hypothesis  that  drives  affect  the  location  of  stimuli 
on  Intensity  Investigations.  This  modification  of  Hull- 
Spence  behavior  theory  provides  one  approach  for  attack¬ 
ing  ths  problems  of  perception  within  a  theory  which  has 
already  proved  useful  in  studying  learning  phenomena  and 
suggestive  in  the  areas  of  personality  research  and  social 
phenomena.  It  was  argued-that  the  drive- stimulus  inter¬ 
action  hypothesis  is  consistent  with  the  experimental 
data  on  perceptual  effects  of  motivation,  and  provides  a 
powerful  tool  both  for  Integrating  these  data  and  for  sug¬ 
gesting  new  tests  of  this  interaction.  Implications  of  the 
hypothesis  were  spelled  out  for  accentuation  effects, 
drive  effects  on  recognition  threshold,  sensory  interaction 
and  discrimination  learning. 


2002 

Michigan  U.  [Speech  Research  Lab.  ]  Ann  Arbor. 

AN  AUTOMATIC  SPEECH  FORMANT  TRACKING 
FILTER,  by  G.  A.  HellwarUu  May  1962,  123p.  lncl. 
illus.  diagrs.  refs,  (ftept.no.  10)  (AFOSR-2591) 

(AF  48(638)492)  AD  282147  Unclassified 

The  various  methods  which  have  been  employed  for 
speech  analysis  are  discussed  with  emphasis  on  trans¬ 
formations  of  the  signal  from  the  time  domain  to  the  time- 
frequency  domain.  Procedures  are  given  for  simplifying 
the  results  of  the  transformation  in  order  to  reduce  the 
channel  capacity  required  to  describe  the  speech  signal. 
Formant  coding  systems  appear  to  yield  great  promise 
If  accurate  location  of  the  speech  formant  frequencies 
can  be  obtained  from  the  time- frequency  transformation. 
As  a  solution  to  formant  frequency  measurement  in  real 
time,  a  continuously  tutted,  automatic  tracking  filter 
system  Is  proposed  which  locates  these  spectral  maxima 
of  speech  signals  through  an  application  of  automatic 
frequency  control  techniques.  The  experimental  cir¬ 
cuitry  is  described,  stability  and  performance  character¬ 
istics  are  given  for  this  feedback  control  system  and 
several  figures  are  shown  to  demonstrate  the  ability  of 
the  system  to  track  speech  formants.  The  problem  of 
constructing  a  complete  speech  analysis  system  utilizing 
tracking  filters  Is  discussed.  (Contractor’s  abstract, 
in  part) 


2003 

Michigan  U.  (Speech  Research  Lab.  J  Ann  Arbor. 

ATTENDANCE  AT  EUROPEAN  CONFERENCES  ON 
ACOUSTICS  AND  SPEECH,  Aug.  16-Sept.  14,  1962,  by 
G.  E.  Peterson  and  J.  E.  Shoup.  Oct.  10,  1962,  16p. 

(A FOSR-3882)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)492  and  National 
institutes  of  Health)  AD  289314  Unclassified 

This  report  is  concerned  primarily  with  attendance  at  3 
conferences  in  Europe  held  during  Aug.  ard  Sept.  1962; 
Fourth  International  Congress  on  Acoustics,  Copenhagen 
(Denmark);  Speech  Communication  Semina-,  Stockholm 
(Sweden);  and  Twelfth  Congress  of  the  Inter -ational  Asso¬ 
ciation  of  Logopedics  and  Phonlatrics,  Padrva  (Italy). 

The  chief  interests  were  in  speech,  and  most  of  the  time 
was  devoted  to  attending  sessions  on  this  subject. 


2004 

Michigan  U.  [Willow  Run  Labs.  ]  Ann  Arbor. 

PARAMAGNETIC  RESONANCE  SPECTRUM  OF 
VANADYL  AMMONIUM  SULFATE  (Abstract),  by  R. 
Borcherts,  G.  Wepfer,  ana  C.  Klkuchl.  [1962]  [ljp. 

[AF  49(638)987]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Texas 
U.,  Austin,  Feb.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.  Series  ft.  v.  7; 

TT8.  Feb.  73,  1962. 

Tnts  Investigation  of  the  oxidation  states  of  vanadium 
is  a  continuation  of  the  work  done  on  vanadium  in  sap¬ 
phire  (item  no.  1239,  Vol.  HI).  A  sample  of 
(NH4)2Zn(S04)2-  6H20  containing  approximately  0. 1% 

VO’-  has  been  grown  b-  evaporation  yielding  single 
crystals  of  this  Tutton  Salt.  The  hyperfine  separation 
at  a  frequency  of  9. 2865  ±  5  kmc  was  found  to  be  81 . 0 
±0.5  gauss  parallel  to  the  tetragonal  axis  (g(  (  -  1. 993 

±  4)  and  160. 2  ±0.5  gauss  perpendicular  to  the  tetragonal 
axis  (gj.  =  1.971  ±  4).  Powdered  samples  have  2  sets  of 
8  peaks.  The  more  Intense  set  has  a  separation  of  78  ±  1 
1  gauss  (g  =  1.99)  whereas  the  weaker  set  has  a  separa¬ 
tion  of  200  ±  1  gauss  (g  =  1. 94).  This  powdered  spectrum 
is  similar  to  that  of  vanadium  pentoxide  in  glass  (un¬ 
published)  and  Oxovamdium  (IV).  Upon  x-irrad!atton  o. 
a  single  crystal  divalent  vanadium  is  produced. 


2005 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 

LARGE  DEFLECTION  PANEL  FLUTTER,  by  E.  F.  E. 
Zeijdel.  [19f’-l  [128]p.  incl.  diagrs.  tables,  refs. 
(APOSR-1952)  (AF  49(638)389)  AD  270855 

Unclassified 

A  supersonic  flutter  analysis  of  an  infinite  span  plate, 
which  is  separated  into  an  array  of  rectangular  panels, 
is  presented.  The  region  between  Mach  1  and  the  v'2 
is  of  specif)'  Interest  and  linearized  3-dimensional 
aerodynamic  theory  is  applied.  The  clastic  behavior 
of  the  configuration  is  described  by  nonlinear  plate  theory 
to  obtain  a  criterion  of  failure  at  large  deflection. 
Specializing  to  those  cases  with  relatively  large  aspect 
ratio  and  supports  which  are  unrestrained  in  the  chord- 
wise  direction,  an  estimation  of  maxi  am  stress  due  to 
large  deflection  is  given.  Static  membrane  forces  in 
the  spanwlse  direction  are  also  considered.  Numerical 
results  are  derived  and  the  effects  of  number  of  degrees 
of  freedom,  aspect  ratio,  structural  damping,  number 
of  panels  in  the  chordwlse  direction,  static  membrane 
forces  in  the  spanwlse  direction,  and  large  deflection 
examined.  (Contractor's  abstract) 
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2006 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 

EFFECTS  OF  EXTERNAL  FORCE  EXCITATION  ON 
PANEL  FLUTTER,  by  E.  F.  E.  Zeydel  and  D.  R. 

Kobett.  Dec.  1962,  S4p.  Incl.  dtojrs,  tables.  (AFOSR- 
4665)  (AF  49(633)389)  AD  451691L  Unclassified 

A  supers;  ,c  flutter  analysis  of  an  Infinite  span  plate, 
which  Is  separated  Into  an  array  of  rectangular  panels, 
is  presented.  The  region  between  Mach  1  andyTS  Is  of 
specific  Interest  and  linearized  3-dmenslonal  aerody¬ 
namic  theory  Is  applied.  The  elastic  behavior  of  the 
configuration  Is  described  by  small  deflection  theory. 

The  partially  clamped  edge  condition  is  obtained  by  Intro¬ 
ducing  a  torsional  restraint  proportional  to  the  first 
derivative  of  the  transverse  deflection  along  the  normal 
to  the  edge.  Numerical  results  are  given  In  terms  of 
characteristic  panel  flotte.  parameters.  The  effects  of 
Mach  number,  aspect  ratio,  number  of  panels  In  me 
chord*!  se  direction,  panel  material,  and  altitute  are 
examined.  (Contractor's  aboiraet) 


2007 

Milan  U.  (Italy) 

OXYGEN  AND  HYDROGEN  PEROXIDE  ELECTROCHEM¬ 
ICAL  BEHAVIOUR  ON  COPPER  ELECTRODES,  by  G. 
Bianchl,  G.  Caprloglio,  and  T.  Musslnl.  Jan.  1962 
f22jp.  IncL  dlagrs.  refs.  (Technical  note  no.  7) 
(APOSR-2051)  (AF  61(052)260)  AD  291689 

Unclassified 

Oxygen  cathodic  reduction  on  Cu  has  been  Investigated 
In  acid,  neutral  and  alkaline  solutions,  together  with  the 
paraUel  process  of  H202  cathodic  reduction  Two  reac¬ 
tion  mechanisms  have  been  outlined:  the  former  Involv¬ 
ing  Cu  compounds  and  the  latter  involving  the  depolariza¬ 
tion  of  atomic  hydrogen  formed  at  the  Cu  surface  owing 
to  cathodic  polarization.  This  process  may  be  compared 
with  the  similar  one  observed  when  Au  Is  concerned. 
(Contractor's  tostract) 

2008 

Milan  U.  (Italy). 

OXYGEN  AND  HYDROGEN  PEROXIDE  ELECTRO¬ 
CHEMICAL  BEHAVIOUR  ON  CHROMIUM.  NICKEL, 
COBALT  AND  STAINLESS  STEEL  ELECTRODES,  by 
G.  Bianchl,  F.  Mazza,  and  T.  Musslnl.  Feb.  1962 
|39]p.  Incl.  dlagrs.  refs.  (Technical  note  no.  8) 
(APOSR-2052)  (AF  61(052)260)  AD  278690 

Unclassified 

As  far  as  a  Ni  electrode  is  con.erned.  in  neutral  solu¬ 
tion  the  O  cathodic  reduction  Is  an  Indirect  r edition 
2 

through  the  redox  couple  NlgO^'N'iO,  due  to  the  fact  that 
NiO  can  adsorb  large  quantities  of  O2  with  formation  of 
■''3O4 -  Again  lr.  th*  case  of  H202  solutions  the  cathodic 
process  Is  ascribed  to  an  Indirect  H202  reduction:  H202 
form  NljO^  on  Nl  surface  and  thus  H202  reduction  occurs 


through  the  redox  couple  NI3O4/NIO.  During  the  H2O2 
anodic  oxidation  Nl  electrode  Is  deemed  to  be  coated  with 
a  NI3O4  layer  acting  aa  electrode  on  which  H2O2  oxidate* 
at  about  +500  mv  aa  it  waa  prevtoualy  obaerved  for  mag¬ 
netite  and  other  metala.  The  situation  la  analogous  for 
alkaline  solutions.  Similar  conalde radons  are  valid  for 
a  Co  electrode,  in  the  caae  of  Cr  It  has  been  confirmed 
that  no  condition  allowa  H2O2  formation  by  02  cathodic 
reduction  (lhla  result  Is  verified  again  In  the  ease  of  Nl 
and  Co  electrodes).  It  le  very  particular  that  Oa  and 

H2°2  cathc<lic  reductions  occur  for  Cr  at  a  potential  of 

about  -200  mv  independent  of  the  fltet  that  alkaline,  neutral 
or  acid  solutions  are  concerned.  As  far  as  a  stainless 
steel  electrode  Is  concerned,  the  conclusion  can  l*  draws 
that  stainless  steel  In  neutral  media  behaves  like  Ve, 
fiom  the  point  of  view  of  02  and  HjOj  reduction;  ltko  Cr 
In  alkaline  media.  (Contractor’s  abstract) 


2009 

Milan  U.  (Italy). 

BASIC  RESEARCHES  IN  METAL  CORROSION  -  ELEC¬ 
TROCHEMICAL  BEHAVIOUR  OF  OXYGEN  AND  HYDRO¬ 
GEN  PEROXIDE,  by  G.  Bianchl.  Final  technical  rept. 
Mar.  30,  1962,  8p.  tncl.  refs.  (AP0SR-2053)  (AF61- 
(052)260)  AD  283522  Unclassified 

The  scientific,  practical  and  indirect  results  of  research 
carried  out  to  explain  the  mechanism  of  corrosion 
processes  Involving  oxygen  cathodic  reduction  are  sum¬ 
marized.  The  experimental  results  concerning  oxygen 
and  hydrogen  peroxide  cathodic  reduction  are  of  Interest 
also  in  the  field  of  fuel  ceUs.  (Contractor’s  abstract) 


2010 

Milan  U.  (Italy). 

CATALYTIC  DECOMPOSITION  OF  ACID  HYDROGEN 
PEROXIDE  SOLUTIONS  ON  PLATINUM,  IRIDIUM, 
PALLADIUM  AND  GOLD  SURFACES,  by  G.  Bianchl, 

F.  Mazza  and  T.  Musslnl.  [1962j  [17]p.  IncL  dlagrs. 
tables,  refs.  (AFOSR-4236)  (AF  61(052)260) 

AD  449072  Unclassified 

Also  published  In  Electrochlm.  Acta,  v.  7:  457-473, 
July-Aug.  1962. 

The  catalytic  decomposition  of  acid  H,,02  solutions  In 

presence  of  Pt,  lr,  Pd.  and  Au  has  been  studied.  In 
H2S04  solution,  Pt,  lr,  and  Pd  are  catalytically  active; 
Au  Is  not  active.  In  HC1  solution,  none  of  the  above 
metals  Is  active.  The  H202  decomposition  is  a  first 

order  reaction.  The  surface  of  the  electrode  becomes 
practically  covered  by  a  monomolecular  layer  of  oxide 
during  the  catalytic  H202  decomposition  In  acid  solution, 

as  shown  by  anodic  and  cathodic  polarization  curves, 
anodic  decay  curves  and  anodic  and  cathodic  charging 
curves.  The  metal  loses  Its  catalytic  activity  when  it 
cannot  be  covered  by  an  adsorbed  oxide  layer,  as  when  it 
forms  complexes  with  the  solution:  for  instance,  Pt  and 
lr  in  HC1  solutions  or  Au  in  H202  solutions.  The 
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different  rate  of  oxide  formation  by  H,Oj  and  of  the 
reaction  between  oxide  and  H202  to  develop  Oj  explains 

the  differences  of  catalytic  activity  observed  between  Pt, 
tr,  and  Pd.  (Contractor's  abstract) 

2011 

Milan  U.  (Italy). 

NEW  HYDRIDES  OF  TRANSITION  METALS,  by  J_ 
Malatesta.  Annual  technical  rept.  No’.  1961 -Oct.  1002. 
Nov.  10,  1862,  9p.  tncl.  refs.  (AFOSR-4746)  (AFFO- 
AH-62-34)  AD  407611  Unclassified 

Work  carried  out  on  iridium  complex  hydrides,  which 
was  published  In  Gazz.  Chim.  Jtal.  with  the  title  Tri- 
hydrido  tristrlphenylphospbineiridium  compounds.  Is  de¬ 
scribed.  Work  carried  out  on  rhenium  complex  hydrides 
Is  also  described.  Two  very  Interesting  new  compounds 
of  this  class  are  reported.  Research  on  complex  hydrides 
of  gold  Is  reported.  This  research  led  to  the  discovery 
of  some  very  unusual  derlvates  of  zerovalent  gold.  Re¬ 
search  on  complex  hydrides  of  copper  was  undertaken, 
and  a  few  preliminary  results  are  discussed.  (Con¬ 
tractor's  abstract) 


2012 

Milan  U .  (Italy). 

TRIPHENYLPHOSPH1NIC  IRIDIUM  HYDRIDES.  I,  by  M. 
Angoletta.  [1862]  [7]p.  (APOSR-J1510)  [AF  EOAR-63- 
34]  Unclassified 

Also  published  In  Gaza.  Chlm.  Ital. ,  v.  82:811-817, 

1962.  (Title  varies) 

The  following  sequence  was  investigated:  IrBr-j  + 

3PPh3  +  (H)  (from  Na3H4)  -IrH3(PPh3)3  (l)  +  HC104  - 
IrH;>(PPh3)3C104.  Ir{OH)3  was  precipitated  from  10  g. 
Kjtr  Brg  tn  hot  HjO  with  2.82  g  Na^CO^  while  adjusting 

the  pH  to  7-7.5.  Assignment  of  the  cis  and  trans  struc¬ 
tures  is  based  on  dipole  moments  and  confirmed  by  the 
infrared  spectrum,  showing  2  separated  bands  for  n 
(1730  and  2100  cm-1)  and  only  one  for  5  (2080),  the  latter 
Indicating  2  H  In  trans  positions. 

2013 

Milan  U.  [Lab.  of  Physiology]  (Italy). 

INVESTIGATIONS  OF  THE  EFFECT  OF  REPEATED 
HIGH  G  FORCES  ON  FROGS,  by  T.  GualHerottt,  L. 
GalllteUl,  and  R.  Margaria.  [1959]  [4}p.  (AFOSR- 
3383)  (AF  61(0520)23)  AD  629110  Unclassified 

Also  published  In  AtU.  Cong.  Interna  z.  Med.  Aeronaut, 
e  Spaztale,  v.  2:  527-529,  Oct.  1959. 

The  recovery  of  the  sense  of  balance  after  high  G 
centrifugation  In  frogs  does  not  seem  to  be  achieved 
through  a  mechanism  Involving  sight  or  muscle  sense  or 


touch.  The  possibility  exists  that  the  otolothlc  system 
Is  rebuilt;  In  this  case  however  the  otoliths  maybe  so 
small  as  not  to  be  affected  by  2000  G  centrifugation. 

Some  still  unknown  mecharalsm  for  a  gravitational  orien¬ 
tation  may  exis!  In  frogs. 


2014 

Milan  U.  Lab.  of  Physiology  (Italy). 

FUNCTIONAL  FUNDAMENTAL  CHARACTERISTICS 
OF  THE  NERVOUS  SYSTEM  IN  ATHLETES  AND  THE 
EFFECTS  OF  PERFORMANCE,  by  R.  Margaria  and  T. 
Gualtierotti.  [1059]  [10]p.  tncl.  dlagrs.  (APOSR-3453) 
(AF  61(052)23)  AD  629111  Unclassified 

A  statistical  investigation  was  made  tn  order  to  define 
the  changes  induced  In  the  central  nervous  system  by 
physical  fattgue  and  to  individuate  the  possible  responsi¬ 
ble  mechanisms.  Subjects  performed  exhaustive  physical 
exercises  after  which  total  reflex  time,  spinal  delay, 
endplate  delay,  and  motor  and  sensory  conduction  speed 
were  measured  -  nd  compared  to  normal  variability. 

The  most  consistent  and  significant  effect  of  physical 
fatigue  on  the  spinal  cord  was  the  shortening  of  the  con¬ 
duction  time  across  the  spinal  centers.  The  physiologi¬ 
cal  aspects  and  experimental  error  are  discussed  as 
possible  causes  of  the  increased  variability  observed  In 
some  of  the  data. 


2015 

Minnesota  U. .  Minneapolis. 

MARKOV  PROCESSES  ON  AN  ENTRANCE  BOUNDARY, 
by  F.  [B.  ]  Knight.  [1961]  [15]p.  tncl.  refs.  [AF  18- 
(603)30]  Unclassified 

Published  in  Illinois  Jour.  Math.,  v.  7:  322-;  36.  June 

T55£ 

It  was  prove*.'  that  a  simple  Markov  process  can  be  re¬ 
viewed  as  the  presection  onto  the  original  phase  space 
of  a  strict  Markov  process  on  a  ramified  phase  space. 
Here  a  new  ramification  Is  studied.  Given  a  sample 
path  t  -  x(l)  of  the  original  motion,  the  phase  of  the 
ramified  path  at  time  t  5  0  can  be  described  (a  little 
Informally)  as  the  point  on  the  Martin  entrance  boundary 
for  x(s);  s  >  t  to  which  x(s)  tends  as  s  |  t;  the  ramified 
path  is  continuous  from  the  right  and  strict  Markov,  and 
the  ramified  phases  can  be  Identified  with  families  of 
limits  of  transition  probabilities.  This  theory  coincides 
with  the  previously  proven  theory  if  and  only  if 

f~  e‘*P  [x(t)  €  B]dt  tends  to  0  uniformly  in  a  as  B  J  0. 
'0  a 

(Math.  Rev.  abstract) 


2016 

Minnesota  U. ,  Minneapolis. 

RANDOM  WALKS  AND  A  SOJOURN  DENSITY  PROCESS 
OF  BROWNIAN  MOTION,  by  F.  B.  Knight.  [1962]  [31]p. 
tncl.  refs.  [AF  18(603)30]  Unclassified 
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Published  In  Trans.  Amer.  Math.  Soc. ,  v.  109:  56-86,  Presented  at  Eighth  Symposium  on  Magnetism  and  Mag- 

Oct.  75657”  netlc  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 


Consider  a  standard  1- dimensional  Brownian  motion 
with  sample  paths  t  -  x(i)  and  define  the  local  ttme 


.  „  measure  (s:  a  *  x(s)  <  b, 

t(t,a)  =  Hm  - 2ffir=-3 - 


H.  Trotter  proved  that  t  is  continuous  in  the  pair  (t,  a)e 
[0  +  *]  x  R*  ar.d  found  a  Holder  condition  for  it.  The 

author's  main  result  is  that  if  T  =  t_1(t)  i3  the  inverse 
function  of  t(t,0),  then  y(a)  -  T(T.  a),  considered  as  a 
stochastic  process  witn  parameter  a  s  0,  is  a  diffusion 
with  starting-point  t,  generator  4y  d^/dy^,  and  an  absorb¬ 
ing  barrier  at  y  =  0.  The  proof  is  based  on  the  author's 
approximation  to  the  Brownian  motion  by  random  walks. 
More  recently,  D.  B.  Rsy  has  found  that,conditional  on 
x(T)  -  b,  v(a)  -  t(T,  a)  is  a  still  diffusion  for  T  belonging 
to  a  vide  class  of  stopping  times  Including  Knight's  in¬ 
verse  local  times  t~l(t),  passage  tim^s,  and  constant 
times.  Using  either  Knight's  or  Ray's  result,  the  exact 
Holder  condition  for  t(t,a)  as  a  function  of  a  '•an  be  found. 


2017 

Minnesota  U. ,  Minneapolis. 

FERROMAGNETIC  RESONANCE  OF  SINGLE- DOMAIN 
PARTICLES,  by  E.  P.  Valstyn,  J.  P.  Harnon,  and 
A.  H.  Morrish.  (1962]  (10]p.  incl.  lllus.  aiagrs.  tables, 
refs.  (AFOSR-2938)  (AF  49(638)803)  AD  296209 

nclasslfled 

Also  published  in  Phys.  Rev.,  v.  128:  2078-2087, 

Dec.  1,  1962. 

The  ferromagnetic- resonance  spectra  of  powders  con¬ 
taining  single-domain  particles  have  been  studied  experi¬ 
mentally  and  theoretically.  The  theory  is  based  on  the 
Stoner-Wohlfartli  model.  The  line  shapes  were  calculated 
with  the  aid  of  a  high-speed  digital  computer.  Measure¬ 
ments  were  made  on  y-Fe0Og  powders,  both  with  ar.d 
without  an  applied  steady  magnetic  field.  For  zero 
applied  steady  field,  the  theoretical  line  shapes  agree 
well  ^ith  the  experimental  ones  provided  the  particle 
shape  distribution,  the  crystalline  anisotropy,  and  the 
particle  interactions  are  taken  into  accou't  With  an 
applied  Held,  the  theoretical  curves  with  only  .he  shape 
distribution  considered  do  not  agree  with  the  theoretical 
ones.  It  is  found  'bat  the  anisotropy  constant  Kj  and  the 

relaxation  time  to!  y-FegOg  are  approximately  -2.F  x 

10®  ergs 'em®  and  2. 0  x  10"*®  sec.  respectively.  (Con¬ 
tractor's  abstract) 


Also  published  In  Jour.  Appl.  Phys. ,  v.  34:  1147-1148, 
Apr.  1663: 

The  conditions  of  the  surface  have  been  found  to  have 
a  profound  influence  on  the  magnetic  properties  of  thin 
Permalloy  films.  Quantitative  measurements  of  the 
surface  area  were  determined  by  adsorption  of  a  C**- 
labeled  surfactant.  Static  hysteresis  curves,  torque 
curves,  and  ferromagnetic  resonance  spectra  have  been 
measured  and  related  to  surface  roughness.  Biaxial 
anisotropy  has  been  observed  for  films  deposited  on 
unidlrectionally  scratched  substrates.  The  llnewtdth  of 
the  uniform  precessional  mode  with  the  magnetic  field 
applied  parallel  to  the  plane  of  the  film  Is  increased  with 
increasing  surface  roughness.  (Contractor's  abstract) 


2019 

Minnesota  U. ,  Minneapolis. 

FERROMAGNETIC- RESONANCE  LINE  SHAPE  OF 
SINGLE-DOMAIN  PARTICLES  (Abstract),  by  A.  H. 
Morrish,  E.  P.  Valstyn,  and  J.  P.  Hanton.  [’.962] 

(l]p.  (AF  49(638)803]  Uncl.'cslfled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Seattle, 
Wash.,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 

448,  Aug.  47,  1962. 

The  ferromagnetic- resonance  (FMR)  spectra  of  powders 
containing  single-domain  particles  have  been  studied  ex¬ 
perimentally  and  theoretically.  Measurements  from  dc 
to  9  kmc  in  zero-applied  steady  magnetic  field  were 
made  on  powders  of  y-Fe  Og.  This  experiment  has  the 
advantage  that  magnetization  reversals  do  not  occur.  In 
contrast,  reversals,  which  may  be  Incoherent,  do  not  take 
place  In  coercive  force,  -emanence,  and  other  measure¬ 
ments.  The  powders  differed  in  their  particle  shape 
and  size  distribution.  The  FMR  line  shape  was  found  to 
be  rather  broad  and  flat,  and  to  depend  on  the  parti  cl  e- 
<_hape  distribution.  A  calculation  of  the  line  shape  was 
made  with  the  aid  of  a  fast  digital  computer.  Approxi¬ 
mate  agreement  between  theory  and  experiment  Is  ob¬ 
tained  by  taking  into  account  only  the  particle- shape 
ilstribution  as  determined  by  an  electron  microscope. 
However,  in  order  to  achieve  good  agreement,  It  was 
necessary  to  consider  the  crystalline  anisotropy  and 
the  particle  interactions.  The  value  of  the  crystalline 
anisotropy  constant  required  to  lit  the  data  Is  in  good 
accoid  with  that  deduced  from  FMR  experiments  at  9 
and  24  kmc  lit  an  applied  steady  magnetic  field. 


2018 

Minnesota  U. ,  Minneapolis. 

EFFECT  OF  SURFACE  HOUGHNESS  ON  MAGNETIC 
1'ROPERTIES  OF  FILMS,  by  R.  J.  Prosen,  B.  E.  Gran 
and  others.  (1952?  [2]p.  incl.  dlagr.  table.  (APOSR- 
J559)  (AF  49(638)803)  AD  408579  Unclassified 


202C 

Minnesota  U. ,  Minneapolis. 

THE  ILSTOW  AND  FEYNMAN  INTEGRALS,  by  R.  H. 
Cameron.  (1962]  (75}p.  (AFOSR-J443)  (AF  APOSR- 
62-252]  Unclassified 
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Also  published  In  Jour.  Anal.  Math.  (Jerusalem),  v.  10: 

287-36'.,  155371363. 

Gel'fand  and  Jaglom  pointed  out  that  If  f  -  l(x)  is  a  nice 
functional  of  the  standard  Brownian  path  aft):  t  s  1  starting 
at  x(0)  *  0,  then  the  Wiener  Integral  _*f(axft):  t  a  1]  dx  • 

j  f[x(<T^t):  t  a  ljdx,  defined  at  first  for  c  •>  0,  has  an 
analytic  continuation  over  the  region  R(o2)  >  0,  permitting 
the  definition  of  the  Feynman  integral  of  f  as 
llm  /  f[ox]dx  in  some  cases.  Cameron 

o 2  - 1,  H(cr*)  >  0 

took  up  this  idea  approximating  the  Integrals  by  finite¬ 
dimensional  Integrals  and  connecting  them  by  analytic 
continuation  as  above.  This  investigation  Is  now  con¬ 
tinued  by  using  the  fact  that  /f[ox]  dx  can  be  expressed 
as  a  Laplace  transform  with  parameter  <r  *2,  and  condi¬ 
tions  are  found  for  the  existence  of  the  Feynman  Integral 
of  a  tame  function  f;  fo-  example,  it  is  found  that  if  f  = 

gJJ"  *h{t)dx(t))  with  J"  *fc2  dt  <  •  and  J-  i  dgl  <  -,  then  f  is 

°  0  -1 
Feynman-  lntegrable  and  Its  Integral  is  (2*1)  x 

2 

J  g(u)  exp  (lu  /2)du.  An  application  to  the  Schrodlnger 
equation  is  made.  (Math.  Rev.  abstract,  modified) 

2021 

Minnesota  U.  [Dept,  of  Aeronautical  Engineering] 
Minneapolis. 

OOMPfESSlON  TESTS  OF  SANDWICH  PANELS  WITH 
FACIN' jS  AT  DIFFERENT  TEMPERATURES,  by  C.  C. 
Chang  ted  M.  J.  Timmons,  Jr.  [1962]  [8]p.  incl.  lllus. 
dlagrs.  tables.  (AF  18(603)112)  ‘  UncUsslfled 

Presented  at  Spring  meeting  of  the  Society  for  Experi¬ 
mental  Stress  Analysis,  Dallas,  Tex.,  May  16-18,  1962. 

Published  In  Exper.  Mech. ,  v.  2:  249-256,  Aug.  1962. 

A  series  of  tests  were  conducted  on  simply  supported 
sandwich  panels  with  2  edges  loaded  in  compression  and 
with  a  thermal  gradient  between  the  2  facings.  The  re¬ 
sults  of  these  tests,  on  aluminum  and  stainless- steel 
honeycomb- sandwich  panels,  are  compared  with  a  new 
theory  with  good  correlation  in  the  elastic  range. 
Empirically,  It  was  found  that  the  experimental  deflection 
pattern  correlates  well  with  the  assumed  orthogonal 
stne-wave  deflection  pattern.  (Contractor's  abstract) 


2022 

Minnesota  U.  (Dept,  of  Electrical  Engineering] 
Minneapolis. 

LIFETIME  OF  HEUPM  METASTABLE  ATOMS; 
MOBILITY  AND  AFTERGLOW  STUDIES  IN  HELIUM. 
NEON,  AND  ARGON  (Abstract),  by  H.  J.  Oskum,  V.  R. 
Mittelistadt  and  others.  [1962]  [l]p.  [AF  APOSR-62- 
103]  Unclassllied 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Boulder, 
Colo..  Oct  10-12,  1962. 


Studies  of  helium  metastable  atoms  by  the  absorption 
technique  gave  the  following  results:  (a)  The  diffusion 
coefficients  of  the  singlet  S'.d  triplet  metastable  atoms 
are  the  same;  the  value  agrees  with  that  measured  by 
Phelps  as  did  the  destruction  frequency  of  the  triplet 
state  due  to  3-body  collisions  with  helium  atoms,  (b)  When 
correcting  the  absorption  signal  for  the  emission  signal 
at  the  same  wavelength,  no  evidence  was  found  for  con¬ 
version  of  the  singled  state  into  the  triplet  state  by 
superelastic  collisions  with  electrons  as  postulated  by 
Phelps,  and  (c)  Preliminary  measurements  indicated  a 
destruction  frequency  of  the  singlet  state  by  collision- 
induced  radiative  transitions  smaller  than  found  by 
Phelps.  The  microwave- cavity  method  and  the  ton- 
transit- time  method  gave,  with  respect  to  ion  mobilities, 
the  following  consistent  data:  (a)  agreement  for  He+,  Ne-, 
Neg4,  and  Ar+  ions  with  all  previous  measurements: 

(b)  it  (He.4)  =  16.  2  cm/sec  per  v/cm  In  contrast  with 
0  2  , 
all  previous  measurements;  «0(Arg  )  =1.85  cm/sec 

per  v/cm  as  measured  for  one  of  the  3  Ions  observed  by 
Beaty  In  argon.  The  pressure  dependence  of  the  cata- 
phoresls  effect  In  helium  is  a  consequence  of  the  produc¬ 
tion  of  neon  ions  by  collisions  of  Heg+  with  neon  atoms. 

2023 

Minnesota  U.  (Dept,  of  Mathematics]  Minneapolis. 

AN  ERGODIC  THEOREM  FOR  MARKOV  CHAINS,  by 
S.  Orey.  [1962]  [3]p.  (APOSR-2375)  (AF  49(638)617) 

Unclassified 

Also  published  in  Zeltschr.  Wahrscheinlichkeitstheorie, 

V:  1: m- 17671^62. 

The  following  new  ergodlc  theorem  Is  proved:  it  p  be 
recurrent,  Irreducible,  and  aperiodic,  and  x  and  y  are 

2  probability  measures,  then  li(x  -  y)pn  -  0  as  n  -  ». 

The  usual  convergence  result  for  Markov  chains  is 
oroved  as  a  corollary. 


2024 

Minnesota  U.  [Dept,  of  Mathematics]  Minneapolis. 

ON  THE  CONFORMAL  TYPES  OF  ALGEBRAIC  SUR¬ 
FACES  OF  EUCLIDEAN  SPACE,  by  A.  M.  Garsia. 
[1962]  [12jp.  (APOSR-3243)  [AF  49(638)857] 

Unclassified 

Also  published  in  Comment.  Math.  Helv. ,  v.  37:  49- 


The  striking  rvojlt  is  established  that  every  compact 
Rieraann  surface  is  conformally  equivalent  to  an  alge¬ 
braic  surface  F(x.  y,  z)  =0  of  the  Euclidean  space  I F  a 
real  polynomial  in  its  arguments).  For  the  proof,  a 
theorem  Is  given  on  uniform  algebraic  approximation 

of  C  manifolds. 


Published  in  Bull.  Amer.  Phys.  Soc..  Series  IT.  v.  7: 
T36Tbec.  27,  1302. 
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2025 

Minnesota  U.  Dept,  of  Mathematics,  Minneapolis. 

QUASI -CON  FORMAL  FUNCTIONS  TENDING  TC  CON¬ 
FORMALITY  AT  THE  BOUNDARY,  by  D.  A.  Storvtck. 
[1960]  [ll]p.  (AFOSH-2794)  (AF  49(638)863)  AD  621219 

Unclassified 

The  purpose  of  this  note  is  to  show  that  the  boundary 
correspondence  induced  by  a  quasi- conformal  mapping 
is  absolutely  continuous  and  an  analogue  of  Fatou's  theo¬ 
rem  is  valid  for  quasi- conformal  functions  if  one  requires 
that  the  dilatation  quotient  in  addition  to  being  bounded 
tends  to  one  sufficiently  swiftly  as  the  boundary  is  ap¬ 
proached. 


2026 

Minnesota  U.  (Dept,  of  Mathematics)  Minneapolis. 

HOLOMORPHIC  FIBER  BUNDLES  OVER  HIE  MANN  . 
SURFACES,  by  H.  RDhrl.  [1962]  [36]p.  incl.  refs. 

[AF  49(638)885]  Unclassified 

Presented  at  meeting  of  the  Amer.  Math.  Soc. , 
Milwaukee,  Wis. ,  Nov.  18,  1961. 

Published  in  Bull.  Amer.  Math.  Soc.,  v.  68:  125-160. 
May  1965. 

This  paper  is  a  comprehensive  and  very  useful  survey 
of  some  recent  developments  in  the  study  of  holomorphlc 
vector  bundles  over  Rlemann  surfaces;  many  results 
are  discussed,  without  proofs  but  with  explicit  references 
to  the  literature  on  this  subject.  The  problem  of  classi¬ 
fying  such  bundles  over  compact  Rlemann  surfaces  is 
quite  difficult,  and  satisfactory  results  are  known  only 
in  the  cases  of  surfaces  of  genus  one  or  zero  at  present. 
This  problem  is  discussed  in  detail.  A  similar  problem 
ar'ses  in  the  classification  of  analytic  families  of  vector 
bundles,  a  problem  related  quite  closely  to  the  modulus 
problem  for  Riemann  surfaces.  Various  applications 
of  properties  of  vector  bundles  are  also  discussed;  in¬ 
cluded  are  Weierstrass  and  Mlttag-Leffler  theorems  on 
Rlemann  surfaces,  functional  equations  and  factors  of 
automorphy,  and  some  questions  on  analytic  systems  of 
differential  equations  (the  Rlemann- Hilbert  problem). 


2027 

Minnesota  U.  [Dept,  of  Mathematics]  Minneapolis. 

NON- DIFFERENTIABILITY  OF  ABSOLUTE  PROBA¬ 
BILITIES  OF  MARKOV  CHAINS,  by  S.  Orey.  [1962] 
[3]p.  (APOSR-3236)  [AF  AFOSR-62-171]  AD  407898 

Unclassified 

Also  published  in  Quart.  Jour.  Math.  (Oxford),  v.  13: 
252-254,  Dec.  1962. 

Two  examples  are  given  showing  that  :he  absolute  proba¬ 
bilities  Pj(t)  of  a  continuous- time  stationary  Markov 

chain  with  a  denumberable  number  of  states  are  less 
well  behaved  than  the  transition  probt  oillties  p^(t)  (with 


row  rams  equal  to  1)  and  p^(t)  i  for  1^0.  In  the 
first  example  Pj"l)  =  In  the  second  example  pj(t) 
has  for  a  given  t^  a  0  no  derivative  from  the  right  in  t^. 
(Math.  Rev.  abstract) 

2028 

Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

THERMAL  DIFFUSION  EFFECTS  ON  ENERGY  '~RANS- 
FEP.IN  A  TURBULENT  BOUNDARY  LAYER  WITH 
HELIUM  INJECTION,  by  O.  E.  Tewfik,  E.  R.  G. 

Eckert,  and  C.  J.  Shlrtllffe.  [1962]  [20]p.  Incl.  dlagrB. 
table,  refs.  (APOSR-230?)  (AF  49(638)558) 

Unclassified 

Also  published  in  Proc.  1962  Heat  Transfer  and  Fluid 
Mechanics  Inst. ,  Washington  U. ,  Seattle  (June  x3-15, 
1962),  cd.  by  F.  E.  Ehlers,  J.  J.  Kauzlarlch  and 
others,  Stanford  U.  Press,  ’.962,  p.  42-61. 

A  circular  cylinder  with  2-in.  dlam  and  with  a  porous 
wall  fabricated  out  of  woven  wire  material  was  aligned 
with  Its  axis  parallel  td  an  air  stream  with  approximately 
100  ft/sec  velocity.  Helium  gas  was  Injected  Into  the 
turbulent  boundary  layer  through  the  cylinder  walls  at  a 
uniform  rate  in  the  range  1. 55  x  10~4  to  1.08  x  10*  ^  of 
the  free  stream  ma3s  velocity.  The  local  energy  trans¬ 
fer  along  the  cylinder  was  measured  at  vaiious  values 
of  the  wall  temperature  level  where  energ;  flows  from 
the  cylinder  to  *he  boundary  layer  and  vice  versa.  Re¬ 
sults  showed  that  the  wall  temperature  for  zero  energy 
transfer  was  larger  than  the  free  stream  temperature 
by  up  to  about  4Q°F,  although  visccc«  dissipation  effects 
are  negligible.  This  temperature  excess  increases  with 
increasing  injection  rate  and  Is  Independent  of  Reynolds 
number.  An  analysis  In  which  the  laminar  sublayer  is 
treated  as  Couette  flow  with  helium  tnjectlor  and  which 
Includes  thermal  diffusion  In  this  layer  ts  formulated. 
Results  show  appreciable  thermal  diffusion  effects  on 
adiabatic  waU  temperature,  Increasing  it  over  its  value 
for  zero  injection  by  amounts  of  the  same  order  of 
magnitude  as  found  by  measurement  Thermal  diffusion, 
however,  has  negligible  effects  on  tnc  ‘■K't  transfer 
coefficient.  Its  effects  on  the  concentration  and  tempera¬ 
ture  distribution  are  discussed  and  shown  to  produce 
appreciable  modifications  in  the  latter.  (Contractor's 
abstract) 


2029 

Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

THERMAL  DIFFUSION  IN  LAMINAR  BOUNDARY 
LAYERS  OF  BINARY  MIXTURES  OVER  A  SOLID, 
ADIABATIC  FLAT  PLATE,  by  A.  A.  Hayday,  E.  K.  G. 
Eckert,  and  W.  J.  Mlnkowyez.  May  1962,  42p.  Incl. 
dtagrs.  refs.  (Technical  repL  no.  48)  (APOSR-34971 
(AF  49(638)558)  AD  2833  69  Unclassified 

An  analytical  study  of  the  influence  of  thermal  diffusion 
on  steady  laminar  boundary-layer  flow  of  binary  gaseous 
mixtures  past  a  somi-lnflnlte  flat  plate  is  reported. 

The  Soret-Dufour  effects  are  evaluated,  for  He-alr  and 
H-atr  r'lxtures  taking  into  account  the  influence  of  free- 
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stream  Mach  number,  free- stream  concentration  .  nd 
temperature.  The  results  obtained  belong  to  the  well 
known  class  of  similar  solutions.  In  all  cases,  the  plate 
is  assumed  to  be  In  thermodynamic  equilibrium  and  with¬ 
out  mass  absorption  or  release  into  the  fluid.  The  re¬ 
sults  may  therefore  be  Interpreted  as  generalized  solu¬ 
tions  to  the  recovery  problem.  The  effect  of  diffusion  on 
the  thermal  recovery  factor  is  found  to  be  within  0. 5  and 
1%  for  He- air  and  H-alr  mixtures  near  sonic  velocity. 

It  increases  to  13%  for  H-air  mixtures  at  a  Mach  number 

10. 


2030  - 

Minnesota  U.  Heat  Transfer  Lab..  Minneapolis. 

TRANSPIRATION  COOUNG  IN  A  MAGS' ETOH YD RDDY- 
NAMIC  STAGNATION- POINT  FLOW,  by  E.  M.  Sparrow. 
E.  R.  G.  Eckert.  andW.  J.  Mir.kowycz.  [1962]  [23 jp. 
incl.  diagrs.  tables,  refs.  (APOSR-3985)  (AF  49(638)- 
558)  Unclassified 

Also  published  in  Appl.  Scient.  Research,  v.  11A:  125- 
147,  1962. 

An  analysis  has  been  made  to  determine  the  reduction  in 
stagnation  point  heat  transfer  when  blowing  and  a  mag¬ 
netic  field-act  simultaneously.  It  is  found  that  in  the 
presence  of  blowing,  th-  magnetic  field  may  be  considera¬ 
bly  more  effective  in  reducing  heat  transfer  than  in  the 
no-blowing  case.  The  results  show  that  the  heat  transfer 
reduction  due  to  the  simultaneous  action  of  blowing  and 
magnetic  field  is  greater  than  that  attained  by  multiplying 
together  the  separate  reductions  due  to  blowing  alone  and 
magnetic  field  alone.  This  favorable  interaction  dimin¬ 
ishes  as  the  Prandtl  number  diminishes  and  thus  may  be 
of  lesser  Importance  for  highly  ionized  gases  for  which 
the  Prandtl  number  is  low.  The  analysis  is  carried 
through  for  both  2-  and  3-dlmensional  stagnation  points, 
and  results  are  reported  for  Prandtl  numbers  of  0.01. 

0.1,  0.7,  1,  and  10.  (Contractor's  abstract) 


2031 

Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

SOME  CHARACTERISTICS  OF  THE  TURBULENT 
BOUNDARY  LAYER  WITH  AIR  INJECTION,  byO.  E. 
Tewflk.  (1962)  [7 jp.  incl.  diagrs.  refs.  (AFOSR-J1033) 
(AF  19(638)558)  AD  417821  Unclassified 

Also  published  in  AtAA  Jour. ,  v.  1:  1305-1312,  June 

tstt.  - 

Measurements  of  turbulent  velocity  profiles  on  a  2-in.- 
o.  d.  circular  cylinder,  aligned  with  its  axis  parallel  to 
an  approximately  110-fps  air  stream  and  with  air  injec¬ 
tion  into  the  boundary  layer,  are  described.  The  injec¬ 
tion  rate  per  unit  area  of  cylinder  surface  was  uniform 
and  equal  to  0.00107,  0.00202,  0.00312  of  the  free- stream 
mass  velocity.  By  means  of  appropriate  mass  and  mo¬ 
mentum  balances,  the  local  and  average  skin  friction 
and  the  distributions  of  ihe  radial  velocity  component 
and  shear  through  the  boundary  layer  were  determlr«''< 


2032 

Minnesota  U.  Heat  Transfer  Lab. ,  Minneapolis. 

DIFFUSION- THERMO  EFFECTS  ON  HEAT  TRANSFER- 
FHOM  A  CYLINDER  IN  CROSS  FLOW,  by  O.  E  Tewf-k. 
E.  R.  G.  Eckert,  and  L.  S.  Jurewlcz.  [1962]  [T  jp. 
incl.  diagrs.  table,  refs.  (APOSR-64-OI43)  (AF49- 
(638)558)  AD  4310C9  Unclassified 

Also  published  In  AIAA  Jour. ,  v.  1:  1537-1543.  July 

wsr. - 

Measurements  are  described  of  the  distributions  of  the 
heat  transfer  coefficient  and  adiabatic  wall  temperature 
around  a  3-in.-o.  d.  circular  cylinder  with  a  stainless 
steel  woven  .wire  porous  wall,  and  with  its  axis  normal 
to  a  low-  speed  air  stream.  Helium  was  injected  through 
the  cylinder  wall  into  the  boundary  layer  at  an  approxi¬ 
mately  uniform  rate  per  unit  area  of  outside  cylinder  sur- 
ice  in  the  range  of  5. 45  to  25.8  lbm-  hr-ft  .  The  range 
of  freestream  velocity  was  62. 9  to  99. 0  fps  and  of  free- 
stream  Reynolds  number  based  on  cylinder  diameter 
1.01  x  105  to  1.59  x  10^.  It  was  determined  that,  when 
the  heat  exchange  between  cylinder  and  air  stream  was 
zero,  the  wall  temperature  exceeded  the  freestream 
temperature  by  up  to  86  F.  depending  upon  location  on 
cylinder  circumference,  helium  injection  rate,  free¬ 
stream  velocity,  and  properties.  This  phenomenon 
is  due  to  the  diffusion- thermo  effect.  The  measured 
heat  transfer  coefficients  at  the  forward  stagnation  point 
agreed  fairly  well  with  analyses  that  did  not  include  the 
diffusion-  thermo  effect  provided  that  the  heat  transfer 
coefficient  was  defined  with  the  difference  between  the 
wall  temperature  and  the  adiabatic  wall  temperature. 
(Contractor's  abstract) 

2033 

Minnesota  U.  Heat  Transfer  Lab. .  Minneapolis. 

MEASUREMENTS  OF  THERMAL  CONDUCTIVITY 
OF  POROUS  ANISOTROPIC  MATERIALS,  by  O.  E. 
Tewfik.  [1962]  [3jp.  incl.  diagrs.  (A  F  49(638)558) 

Unclassified 

Published  in  AIAA  Jour. ,  V.  1:919-921,  Apr.  1963. 

Measurements  of  the  thermal  conductivity  along  several 
directions  and  at  various  average  temperature  levels  of 
a  stainless  steel,  woven-wire,  porous,  anisotropic 
materia!  are  described.  The  material  was  9.040-in. 
thick  and  was  made  out  of  2  screens  of  mesh  counts 
50  x  250  and  16  x  64  wires/in.  by  calendering  and  sinler- 
tng.  Estimated  error  in  the  results  Is  i  2%.  When 
compared  with  the  predictions  of  the  thermal  ellipse, 
the  results  agreed  within  1%. 


2034 

Minnesota  U.  Heat  Transfer  Lab. .  Minneapolis. 

ON  THE  COUPLING  BETWEEN  HEAT  AND  MASS 
TRANSFER.  byO.  E.  rewfik,  and  C.  J.  Shirtliffe. 
[1962]  [2}p.  incl.  diagrs.  [AF  49(638)558] 

Unclassified 
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Published  In  Jour.  Aerou.'i-e  Set. ,  v.  T9;  1009-1010. 
Aug.  1962. 

Results  show  that  it  is  possible  to  separate  the  heat  flux 
at  the  ir.odei  wall  into  one  part  depending  on  the  tempera¬ 
ture  gradient  and  a  second  part  caused  by  the  coupling. 

It  is  also  show  i  that  the  latter  exceeds  the  former,  and 
hence  -h<-  coupling  may  not  be  neglected  a  priori  without 
careful  consideration. 


2035 

Minnesota  U.  Rose-mount  Aeronautical  Labs. .  Minneapolis. 

WIND  TUNNEL  INVESTIGATION  OF  A  SPIKE-BLUFF 
BODY  COMBINATION  FORA  MONORAIL  ROCKET 
SLED  M  =2.0  TO  M  -  5.0,  by  R.  Hermann,  F.  Movnihan. 
and  D  Olson.  Sept.  1962  [102}p.  IncL  illus.  dlagrs. 
tables.  (Sept.  no.  RAL-RR-186)  (APOSR  DRA-62-18) 
(AF  29(600)2339)  AD  290609  Unclassified 

Results  of  wind  tunnel  i-easurements  of  lift,  drag,  and 
pitching  moment  on  a  circular  cro6S- section  monorail 
sled  using  a  flow  separation  spike  including  the  influence 
of  ground  interference  are  presented  and  discussed. 
Variables  investigated  acre  the  spike  length,  spike  diam¬ 
eter  and  location  on  a  series  of  sled  nose  shapes.  Mach 
number  range  was  from  2  to  5.  The  sled  configuration 
having  the  largest  drag  (spike  retracted)  and  the  lowest 
drag  (spike  extended)  was  that  with  a  flat  face  sled  nose 
and  with  the  spike  mounted  on  the  sled  axis.  The  spike 
length  for  minimum  drag,  in  general,  became  longer  at 
higher  speeds.  Sled  lift  was  essentially  unaffected  by 
variation  of  the  spike  length.  Diameter  of  the  spike  had 
effect  on  the  overall  lifs  or  drag.  Unsteady  flow  phenom¬ 
ena  (buzzing)  were  observed  for  some  sled  configurations 
at  spike  lengths  on  the  order  of  1  to  1.5  body  diameters, 
but  not  at  spike  lengths  lor  minimum  drag.  When  buzzing 
occurred,  it  could  be  reduced  or  eliminated  by  rounding 
the  sled  nose  shoulder.  Mounting  the  spike  below  the 
sled  axis  diminished  the  drag  reduction  characteristics 
c:  the  spike,  increased  the  incidence  of  buzzing,  but  de¬ 
creased  the  sled  lift. 


2036 

Minnesota  U.  Rosemount  Aeronautical  Labs. .  Minneapolis. 

WIND  TUNNEL  INVESTIGATION  OF  AERODYNAMICS 
OF  SUPPER  BEAMS  AS  MOUNTED  ON  A  TYPICAL 
SUPERSONIC  ROCKET  SLED,  by  F.  Movnihan  and  h. 
Hermann.  Oct.  1962,  33p.  incL  illus.  diagrs.  tables. 
(Rept.  no.  RAL-RR-190)  (AFOSR  DRA-62-19) 

(AF  29(609)2S39)  AD  294602  Unclassified 

Results  of  wind  tunnel  measurements  of  lift  and  drag  of 
slipper  beams  when  mounted  on  a  basic  sled  configura¬ 
tion  are  presented  and  discussed.  The  pressure  distribu¬ 
tions  on  the  top  and  bottom  =>£  the  sled  body  are  also  pre¬ 
sented.  Variables  Investigated  were  location  of  front 
slipper  beam  and  front  and  rear  slipper  beam  fairing 
shape.  Mach  number  range  was  .rotn  1.5  to  4.  Simu¬ 
lated  track  cross  section  was  that  of  the  Air  Force 
Missile  Development  Center  at  the  Holloman  Air  Force 
Base.  New  Mexico.  The  results  show  that  the  sllppe' 
beam  lift  characteristics  can  predominate  and  by  proper 


shape  and  location  of  the  slipper  beams,  the  overall 
slc-d  lift  car.  be  effectively  controUed.  For  example, 
the  overall  lift  can  be  mhde  negative  over  the  whole 
Mach  number  range  by  using  obviously  negative  lift 
fairings  a  id  by  locating  the  front  beam  forward  of  the 
nose-body  shoulder,  and  by  placing  the  fruit  beam  at  the 
shoulder  the  overall  lift  Is  approximately  zero  over  the 
same  speed  range.  (Contractor’s  abstract) 


293? 

Minnesota  U.  Rosemount  Aeronautical  Labs. .  Minneapolis. 

AERODYNAMIC  AND  HEAT  TRANSFER  STUDIES  WITH 
EVAPORATIVE  FILM  OOOIJNG  AT  HYPERSONIC 
MACH  NUMBERS,  by  R.  Hermann  and  W.  L.  Melnik. 
Sept.  1962.  S7p.  incl.  iUus.  dlagrs.  refs.  (Research 
rept.  no.  139)  (AF  49(638)190!  AD  494197 

Unclassified 

A  theoretical  model  of  evaporative  film  cooling  was  de¬ 
veloped  for  1  lunt  bodies  indicating  the  effect  of  mass 
transfer  on  eat  transfer  for  Prandtl  and  Lewis  numbers 
unity.  The  velocity  of  the  liquid  film  at  the  pis- liquid 
interface  is  assumed  to  be  so  small  that  the  gaseous 
phase  is  unaffected.  This  assumption  was  verified  by  a 
numerical  example  from  the  z^Iysts.  With  this  approxi¬ 
mation.  the  effect  of  mass  transfer  (evaporation  from 
the  liquid  Pit..'  on  heat  transfer  from  the  gas-phase 
boundary  '.ay“r  was  obtained  from  the  literature  on 
transpiration  cooling.  The  velocity  profile  through  the 
liquid  film  was  found  to  be  identical  to  that  of  a  Couette 
flow  with  pressure  gradient.  The  evaporative  film  cool¬ 
ing  experiments  were  conducted  on  hemisphere- cylinder, 
blunted  cone,  and  fiat-faced  cylinder  models  at  Mach 
number  6.  S  in  a  high  temperature  hypersonic  blowdown 
wind  tunnel  at  the  Rosemount  Aeronautical  Laboratories. 
(Contractor's  abstract) 


2038 

Minnesota  U.  [School  of  Chemistry]  Minneapolis. 

THE  COMPLEXINC-  OF  SODIUM  ION  WITH  SOME 
COMMON  METABOLITES,  by  Q.  Jardetzi-  and  J.  E. 
Wertz.  [1956]  [4’ip.  incl.  diagrs.  (AFOSR-  ’909) 

(AF  16(603)1?)  AD  455404  Unclassified 

Also  published  in  Arch.  Blochem.  and  Blophys. ,  v.  65: 
a?So72.  Dec.  1&5S. 

For  abstract  see  item  no.  MIN.G8:G02.  Vol.  I. 


2039 

Minnesota  U.  School  of  Chemistry.  Minneapolis. 

POLAROGRAPiry  OF  MOLYBDENUM(VJ)  IN  AQUEOUS 
SULFURIC  ACID  SOLUTIONS,  by  I.  M.  Kolthoft  andl. 
Hodara.  [1962]  [13  (d.  incl.  dlagrs.  tables,  refs. 
(AFDSR-2596)  (AF~49(638)519) '  AD  235890 

Unclassified 

Also  published  in  Jour.  ElectroaaaL  Chem. ,  v.  5-  30- 
381.  1962. 


461  < 


AIR  '.ORCE  SCIENTIFIC  RESEARCH 


Polarograms  of  nolybdenum(VI)  were  determined  In 
solutions  of  varying  molybdenum  and  sulfuric  acid  con¬ 
centrations.  Under  suitable  conditions,  2  clearly  defined 
waves  A  and  B  are  observed,  wave  A  corresponding  to  the 
reduction  of  molybdenum(Vi)  to  (V)  and  wave  B  of  molyb- 
denumfV)  to  (IK}.  In  5  M  sulfuric  add,  wave  A  may  be 
split  into  2  waves,  Aj  and  A2,  the  heights  of  which  are 
dlfi'i-2  controlled.  These  waves  are  attributed  to  the 
presence  of  different  spedes  of  mclybdenum(VI).  In 
dilute  sulfuric  add  (0. 1  M  or  less),  wave  B  is  split  into 
2  waves,  Bj  and  B2,  which  are  diffusion  controlled  and 
are  attributed  to  the  reduction  of  different  species  of 
molybdenum(V).  The  pc'arigraphtc  diffusion  coefficient 
of  molybdenum(Vl)  multi(.  ied  by  the  square  rootof  the 
viscosity  of  the  solution  inur  ,ises  from  0. 5- 10'3  in  0. 1 
&3  sulfuric  add  to  0.  S-  iO'^cm-'-vec*!  In  5  M  sulfuric 
add.  (Contractor's  abstract) 
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THE  STABILITY  CONSTANT  OF  THE  HjSO,;  H5C  -ION 
AND  ITS  MOBILITY  IN  ACETONITRILE,  by  I.  :=;. 

Kolthoff  and  M.  K.  Chantooni,  Jr.  [1962]  [-ijp.  incl. 
tables.  (APOSR-3946)  (AF -59(638)519)  AD  405769 

Unclassified 

Also  published  in  Jour.  Phys.  Chem. .  v.  66:  1675- 
iffi8,  SepL  1962. 

From  the  electrical  conductance  at  25  *  of  mixtures  of 
tetraethylammonium  bisulfate  and  sulfuric  acid  in  aceto¬ 
nitrile  (AN),  a  value  of  65  for  the  mobility  .c  infinite 
dilution  of  the  conjugate  ion,  HjSOq-  HSO.-.  has  been 

derived.  From  the  solubility  in  AN  of  sodium  bisnlfatt 
in  the  presence  of  various  concentrations  of  sulfuric 
add,  the  solubility  product  of  sodium  bisulfate  and  the 
stability  constant  of  the  conjugate  ton  have  been  calculated 
to  be  3  x  10*  ‘  and  1.0  x  103.  respectively.  Knowing 
the  mobility  of  the  conjugate  Ion,  a  value  of  1. 0  x  103  for 
the  stability  constant  was  calculated  from  conductance 
data  In  pure  sulfuric  add  solutions  in  AN.  The  value  of 
3 

1.0  x  10  Is  in  excellent  agreement  with  the  value  1. 15  x 

3 

10  obtained  from  indicator  equilibria  in  solutions  of 
sulfuric  add. 
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POLAROGRAPHY  AND  AMPEROMETRY  IN  NON- 
AQUEOUS  SOLVENTS,  bv  I.  M.  Kolthoff.  Final  rept. 
Nov.  1,  1958-Oct.  31,  1962.  Nov.  1,  1962.  4p. 
(APOSR-4352)  (AF  49(638)519)  Undassified 

Research  carried  out  under  this  contract  is  summarized. 
Extensive  studies  were  made  of  add-base  equilibria  in 
methyl  isobytylketone  and  ir.  oon-walerllke  solvents, 
with  special  emphasis  on  acetonitrile.  A  preliminary 
study  ofadd-base  dissociation  in  the  solvent  dimethyl 
sulfoxide  was  made.  A  polarographic  investigation  was 
made  of  (he  molybdenum  catalyzed  redaction  at  the 
dropping  mercury  eledrode  of  chlorate,  perchlorate,  and 
nitrate  In  aqueous  medium.  On  the  basis  of  this  work. 


a  method  was  developed  to  determine  traces  of  molybde¬ 
num  by  measuring  the  catalytic  chlorate  reduction  cur¬ 
rent.  A  list  of  publications  resulting  from  this  research 
is  cited. 
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CAIXTULATED  AND  EXPERIMENTAL  CONDUCTO¬ 
METRIC  TlTRATiON  CURVES  OF  INTERMEDIATELY 
STRONG  ACIDS  AND  BASES  IN  ACETONITRILE,  by  I. 

M.  Kolthoff  and  M.  K.  Chantooni,  Jr.  [1962]  ]5]p.  incl. 
diagrs.  tables,  refs.  (A70SR-J439)  (AF  46(638)519) 

AD  403C03  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  85:  426- 
^307?eb.  20,  1963. 

An  equation  has  been  derived  for  the  calculation  of  eon- 
duetvietric  titration  curves  of  intermediately  strong 
acldr-  with  aliphatic  amines  in  acetonitrile  as  a  solvent. 

The  calculations  require  a  knowledge  of  the  dissodatlon 
constants  X  of  the  conjugate  salt.  K 

BH-AKA-  BH*A‘ 

of  the  simple  salt,  of  ihe  conjugation  constant  K  . 

AHA“ 

and  of  Ionic  mobilities.  Good  agreement  between  calcu¬ 
lated  and  observed  conductances  hss  been  found  in  the 
titration  of  varying  concentrations  of  Sulfuric  add  with 
n-butyiamine  and  of  3,5-dinitrobenzolc  ado  with  tri- 
ethylamine.  From  the  solubility  of  potassium  3. 5- 
dinitrobenzoate  in  solutions  of  vary- ng  concentration  of 
the  parent  add,  the  conjugation  constant  was 

found  to  be  equal  to  1.7  x  lO*  while  the  solubility  product 
of  the  salt  is  5.3  x  lfT9  at  25°.  A  list  of  other  determined 
constants  is  given.  The  maximum  in  the  conductometric 
titration  curves  is  found  at  50?  neutralization  of  the 
add  when  is  very  large  and  Kgjj- A- sma31- 
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(INVESTIGATION  OF  HELIUM  n  FILMS,  AND  SOUND 
VELOCITY  IN  HELIUM3  AND  HELIUM4  GAS],  by  J.  H. 
Werntz.  Interim  final  rept.  Julyl.  1959-June  30.  1962. 
July  31,  1962,  3p.  (APOSR-3279)  (AF  49(6381515) 

Unclassified 

A  summary  is  given  of  the  investigations  being  pursued 
on  the  following  subjects:  (J)  propagation  of  second  sound 
In  ihe  helium  11  film:  (2)  velocity  of  ordinary  sound  in 
helium  vapor;  (3)  thermally  induced  helium  film  flow; 

and  (4)  the  helium  refrigerator. 
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ELECTRON  SPIN  RESONANCE  STUDIES  OF  SOLID 
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DEFECTS,  by  J.  E.  Wertz.  Final  rept.  Jan.  1,  1960- 
Dec.  31.  1961.  Feb.  1962  [22]p.  (APOSR-2384)  (AF49- 
(038)683)  Unclassified 

The  work  reported  here  represents  a  2-yr  period 
(1960-61)  in  the  study  of  properties  of  OJdces  begun  in 
1953.  Most  of  the  work  deals  with  single  crystals  of 
magnesium  oxide,  but  work  was  also  done  on  powders  of 
magnesium,  calcium,  strontium  and  barium  oxides. 
Results  on  powdered  MgO  has  made  It  encouraging  to 
work  on  the  other  oxides.  Additionally,  results  are  re¬ 
ported  on  the  Isotropic  (or  nearly  Isotropic)  defects  In 
the  sulfides  and  selenldes  of  the  alkaline  earth  metals 
(excluding  those  of  beryllium).  The  defects  Include 
impurldes  In  their  usual  valence  states  and  in  unusual 
ones  as  well.  e.  g. ,  the  monovalent  Ions  of  iron,  cobalt, 
and  nickel.  In  some  cases,  there  Is  association  of 
vacancies  with  other  defects.  Other  defects  Included 
trapped  electrons  and  trapped  holes.  Some  of  these  cen¬ 
ters  were  observed  In  neutron- Irradiated  samples,  while 
others  could  be  produced  by  4.9  ev-  or  x- irradiation. 
Evidence  was  obtained  for  Jahn- Teller  distortions  with 
the  ions  Cu^*  and  Xi1  *  In  MgO,  the  distortions  being 
mobile  above  4'K.  but  frozen- in  at  lower  temperatures. 
The  establishment  of  double-quantum  electron  spin  reso¬ 
nance  transitions  for  Nl^  and  Co*"'  led  to  an  estimate 
for  the  nuclear  magnetic  of  Nl®* ,  which  was  heretofore 
unknown.  (Contractor's  abstract) 


without  cross-  contamination.  These  facts  are  intc<T>'  ic?il 
In  terms  of  the  preferred  orlfc'.itton  of  the  varlo'-.s 
groups.  (Contractor's  abstract* 
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THE  JO  LVO  LYSIS  OF  2- IODOMERC t Hi t. f A  VL 
ESTE  RS,  by  M.  M  Kreevoy  and  G.  B.  Boitm.  £1962) 
[4jp.  tncl.  diagrs.  tables,  refs.  (AiVS'R-1717) 

|AF  49(638)711}  AD  438549  Unclassified 

Also  published  In  Jour.  Org.  Chens.,  v.  27:  4539-4542, 


A  solvolytie  deoxymercuration  has  been  discovered— that 
of  2-lodomercurlethyl  esters.  Solve! ysts  rate  constants 
for  the  benzoate  In  mixtures  of  water  with  30%  or  more 
of  dioxane,  ethanol,  or  acetic  arid  are  linearly  ^elated 
to  the  Gnmwald-Wlnstein  Vs.  For  the  acetate,  solvo- 
lysis  rate  constants  are  linearly  related  to  the  Grsmwald- 
Winstein  Vs  in  all  mixtures  of  ethanol  and  dioxane  with 
water,  but  do  linear  relation  exists  over  any  substantial 
range  of  acetic  arid-water  mixtures.  With  both  com¬ 
pounds  a  separate  slope  (m)  is  obtained  for  each  organic 
diluent.  These  results  are  Interpreted  in  terms  of  the 
mechanism  of  the  deoxymercuration  reaction  and  the 
structure  of  the  transition  state.  (Contractor's  abstract) 
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ELECTRON  SFIN  RESONANCE  OFF  CENTERS  IN 
MAGNESIUM  OXIDE:  CONFIRMATION  OF  THE  SPIN  OF 
MAGNESIUM- 25.  byj.  E.  Wertz,  P.  Aurins  and  others. 
[1957]  [3]p.  Inri.  diagrs.  refs.  (AFOSR-3587) 

(A  F  49(633)633)  Unclassified 


Also  published  In  Phys.  Rev.,  v.  107:  1535-1537, 


For  abstract  see  Item  no.  MIN.  12:013,  Vol.  IT. 
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OXYMERCU RATION  OF  CIS  AND  TRANS- 2- BUTENE, 
by  M.  M.  Kreevoy,  L.  L.  Schaleger,  arid  J.  C.  Ware. 
[1952]  [6}p.  Incl.  dlagr.  table,  refs.  (AFOSR-863) 
(AF  49(638)711)  AD  613312  Unclassified 


Also  published  In  Trans.  Faraday  Soc. ,  v.  58:  2433- 


Equilibrium  constants  have  been  measured  for  the 
reaction  of  els  and  trans-2-butene  with  aqueous  mercuric 
chloride  to  gtve  threo-  and  erythrc-3-chlororaercuri-2- 
butanol.  These  have  been  combined  with  the  known  free 
energies  of  formation  of  the  olefins  to  show  that  the  free 
energy  of  Isomerization  of  the  oxymercurials  is  zero. 

The  deoxvmercurations  of  the  threo-  and  erythro-3- 
iodomercuri-2- butanols  by  non- halogen  acids  proceed 
at  nearly  identical  rates.  They  give  the  starting  olefins 
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INDUCTIVE  AND  RESONANCE  EFFECTS  ON 
DEOXYMERCURATION  RATES,  by  L.  L.  Schaleger. 

M.  A.  Turner  and  others.  (1962)  )Z3)p.  tnd.  dlagr. 
tables,  refs.  (AFOSR-2732)  (AF  49(638)711) 

AD  438552  Unclassified 

Also  published  In  Jour.  Org.  Chexa. ,  T.  27:  5421- 

nsrsHnssr 

Second-order  rate  constants,  kj,  have  been  measured 
for  deoxymercuration  by  noahaloge*-  .'.rid  o'.  14  •Xcymer- 
cu rials,  RCHtOCHjlCHjH^,  and  5  oxymercsrials, 

RCH(OH)CH2H0.  For  the  methyl  ethers  an  excelled 
correlation  (withp*  *  -2.77)  between  &>g  kj  and  the 
Taft  o  ’s  is  obtained  when  R  =  XCEj.  Compounds  tn 
winch  R  is  an  a,  S- unsaturated  group  give  sulntanbal 
resonance  effects.  Compounds  in  which  R  has  Oar 
than  2  o~  hydrogen  atoms  seem  to  give  rise  to  a  Isaier- 
Nathan  effect  with  n  *  0. 28,  but  the  effect  is  relatively 
small  and  the  point  for  R  -  H  is  an  exception.  ‘7b«  aata 
for  the  alcohols  Is  consistent  with  a  similar  pab.»,'*. 
These  results  preclude  a  transition  state  closely  re¬ 
sembling  the  protonated  starting  state  and  are  cons  stmt 
with  a  transition  state  Intermediate  between  protonated 
starting  state,  the  olefin-mercuric  monoiodide  complex 
plus  methanol,  and  the  carbonlum  Ion  plus  methanol. 
(Contractor’s  abstract) 
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USE  OK  ELECTROSTATIC  VARIATION  PRINCIPLES 
IN  MOLECULAR  ENERGY  CALCULATIONS,  by  D.  M. 
Schrader  and  S.  Prager.  [1962]  (5jp.  incl.  tables. 
vAFOSR- 2-202)  (AF  49(638)720)  AD  278445 

Unclassified 

Also  published  in  Jour.  Chem.  Phvs. .  v.  37:  1456- 
1460,  Oct.  1,  1962. 

The  Thomson  and  Dirichlet  principles  of  electrostatics 
have  been  applied  to  the  evaluation  of  electron- late  ractl.n 
terms  occurring  In  molecular- energy  calculations.  A 
suitable  choice  of  certain  trial  electric  fields  and  electro¬ 
static  potentials  permits  these  terms  to  be  approximated 
both  from  above  and  from  below.  These  approximate 
calculations  of  electronic  Interaction  terms  may  often  be 
considerably  easier  to  perform  than  the  exact  evaluations 
required  when  molecular  energies  are  obtained  in  the 
usual  way  through  the  minimum- energy  principle.  At 
the  same  time,  when  the  upper  and  lower  bounds  obtained 
by  the  present  method  are  properly  inserted  into  the  total- 
energy  expression,  the  validity  of  the  minimum- energy 
prirciple  is  preserved,  so  that  any  parameters  appearing 
in  th  trial  wave  function  can  still  be  evaluated  by  the 
usual  erer"-  minimization  procedure.  For  illustration, 
the  meth.  a  azs  been  applied  to  the  calculation  of  the 
ground- sc. -a  -  ergy  of  molecular  hydrogen.  (Contrac¬ 
tor's  abstract) 
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DIFFUSION  AND  VISCOUS  FLOW  IN  CONCENTRATED 
SUSPENSONS.  by  S.  Prager.  June  1962.  18p.  (Tech- 
nleal  repL  no.  4)  (ASOSR-2303)  (AF  49(638)720) 

AD  278446  Unclassified 

Also  published  in  Physica,  v.  29:  129-130,  Feb.  1963. 

The  principle  of  minimum  entropy  production  is  applied 
to  obtain  bounds  on  the  diffusion  coefficient  of  a  solute 
in  a  suspension  of  solid  particles,  as  well  as  on  the  vis¬ 
cosity  of  the  suspension.  These  bounds  Involve  certain 
2  and  3-potnt  correlations  characterizing  the  geometry 
of  the  liquid- solid  interface,  but  are  not  lr,  any  way  de¬ 
pendent  upon  the  adoption  of  a  simplified  model  to  repre¬ 
sent  the  system.  In  particular,  it  is  not  necessary  to 
assume  that  the  suspended  particles  are  too  far  apart  to 
interact  with  one  another,  and  Use  theory  is  therefore 
valid  even  when  the  volume  fraction  ci  solid  is  high. 
(Contractor's  abstract) 
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BROWNIAN  MOTION  ON  MANY  PARTICLE  SYSTEMS, 
by  S.  Prager  and  G.  Woodburv.  [1962]  ii]p.  (AFOSR- 
J65I)  (AF  4 S{ 636)720)  AD  415423  *  Unclassified 


Also  published  in  Jour.  Chem.  Phys.  *  v.  38:  144C, 

&T.157  T9'ET~ 

Variations!  methods  were  recently  used  to  obtain 
upper  bounds  on  the  diffusion  rates  of  solutes  through 
susptr-tlon  of  impenetrable  particles.  The  same 
approach  was  applied  !o  large  groups  of  interacting 
particles  diffusing  under  the  influence  of  external  forces. 
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COMPLEX  REFRACTIVE  INDEX  OF  AN  IDEAL 
MONATOMIC  GAS.  by  C.  A.  Mead.  [1962]  [Sip, 
IAPOSR-2196)  (AF  49(638)940)  AC  611743 

Unclassifi  ed 

AiS<  published  in  Fhys.  Rev.,  v.  122  ’753-1758, 

No»*  isnser- 

The  main  results  of  some  previous  w-.rx  of  the  author 
on  this  subjtct  arc  rcderlved  In  a  more  ngoroos  fashion. 
In  particular,  no  appeal  is  made  to  perturbation  theory 
or  to  tne  author's  '  damping  operator"  formalism,  and 
closer  attention  is  paid  to  the  question  of  proper  averag¬ 
ing  over  configurations  of  absorbers.  All  effects  due  to 
.r-nslationa;  motion  of  absorbers  are  neglected,  but  the 
e  ,-olar  "resonance'  isie  -actions  are  included.  It  is 
s  >»n  that  the  formal  of  the  previous  work. 

■  *ch  permit  a  detailed  calculation  of  the  absorption 
line  shape,  are  valid  under  the  following  assumptions: 

(a)  The  average  optical  behavior  of  the  gas  is  descrifcable 
in  terms  of  a  refractive  index,  and  (p-  there  is  no  corre¬ 
lation  between  the  positions  of  differiaS  absorbers,  i .  e. , 
the  gas  is  ideal.  However,  it  is  also  shown  that  the 
cutoff  procedure  for  handling  a  divergent  integral  which 
appears  in  the  theory  must  be  modified.  Tne  codified 
cutoff  procedure  leads  to  a  large  increase  in  th"  theo¬ 
retically  predicted  ltnewtdlh.  in  qualitative  agr.-ement 
with  experiment.  (Contractor's  abstract) 
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THEORETICAL  ST  UDIES  OF  ABSORPTION  LINE 
SHAPES,  by  C.  A.  Mead.  Final  rept.  Oct.  25,  1962. 

2p.  <ArOSR-3736)  (AF  49(638)940)  Unclassified 

Achievements  obtained  under  this  contract  are  sum¬ 
marized.  Included  are  a  contribution  to  the  theory  of 
absorption  by  exciters  in  solids  and  a  solution  to  the 
previous  problem  of  corre-'  averaging  in  calculating 
line  stupes  in  gases  in  ihe  static  limit.  References  to 
(he  published  literature  resulting  from  these  works  are 
died.  Research  is  being  carried  forward  on  the  problem 
of  line  shapes  in  monatomic  and  diatomic  gases  with 
translational  motion  of  the  absorbers  taken  into  account 
as  well  as  the  dipolar  'orccs  between  them. 
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1  HKORY  OF  ABSORPTION  LINE  SHAPES  IN  MON¬ 
ATOMIC  GASES.  I.  GENERAL  FORMULATION  AND 
APPROXIMATE  SOLUTIONS,  by  H.  Takebe,  G.  P.  Rerk. 
andC.  A.  Mead,  j  19621  37p.  incl.  diagrs.  (AFOSR- 
4809)  (AF  49(638)940}  AD  414123  Unclassified 

A  formalism  is  developed  for  calculating  the  complex 
retractive  index  of  a  monatomic  gas  as  a  function  of 
'requency  in  ihe  region  of  an  nbsorpfion.  The  treatment 
involves  a  direct  study  of  the  properties  of  !he  dressed 
photon  state  in  the  gas,  and  includes  effects  due  to 
translational  motion  of  the  atoms  as  well  as  ;ne  dipolar 
resonance  Interactions  between  them.  It  is  necessary  to 
assume  that  the  electromagnetic  properties  of  tne  gas 
are  describable  in  some  detail  by  a  linear  frequeccy- 
and  wave- number- dependent  susceptibility.  A  set  of 
coupled  nonlinear  integral  equations  are  derived  which 
together  determine  the  susceptibility  function  and  hence 
the  observable  refractive  index.  The  static  limit  of 
large  atomic  mass  is  considered  in  some  detail,  and  a 
first  correction  to  it  is  also  obtained.  The  results  are 
compared  with  measurements  by  Tomiser  on  the  line- 
widths  of  the  sodium  D-llr.e  at  various  temperatures  and 
pressures.  Qualitative  agreement  was  obtained,  while 
previous  theoretical  llr.ewidths  were  too  small  by  a  fac¬ 
tor  of  order  1000.  (Contractor’s  abstract) 
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THEORY  OF  ABSORPTION  LINE  SHAPES  IN 
MONATOMIC  GASES.  It.  METHOD  CF  "QUASi- 
MOMENT3”,  by.  C  A.  Mead.  11962}  38p.  incl.  diagrs. 
refs.  (AFOSR-4870)  {AF  49(633)949)  AD  413810 

Unclassified 

The  Kronig- Kramers  theorem  leads  to  a  relation  be¬ 
tween  the  coclficients  in  an  asymptotic  expansion  of  the 
refractive  index  in  the  far  wings  of  an  absorption  line 
and  certain  Integra]  properties,  called  quasi-  moments, 
of  the  absorption  line.  The  quasi- moments,  or  Q- 
momcr.is,  are  related  to  the  ordinary  moments  when 
the  latter  east,  and  can  be  qualitatively  related  r.o  such 
commonly  measured  quantities  as  the  tall  width.  Since 
the  asymptotic  coefficients  are  relatively  easy  to  evaluate 
this  leads  to  a  simple  way  of  getting  theoretical  predic¬ 
tions  for  some  properties  of  the  line  shape.  The  method 
ts  applied  to  the  theory  of  a  preceding  paper,  and  re-suits 
are  obtained  which  are  in  qualitative  agreement  with  ex¬ 
perimental  linewiaths.  (t  is  also  possible  to  take  into 
account  the  correction  to  the  strong  linearity  assumption 
made  previously.  The  correction  leads  to  a  narrowing  of 
the  line  (’nor.  linear  narrowing'}  which  is  in  the  right 
direction  to  remove  the  remaining  discrepancy  between 
theory  and  experiment. 
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Minnesota  U.  School  of  Chemistry,  Minneapolis. 

STUDIES  OF  POINT  DEFECTS  IN  MAGNESIUM  OXIDE, 
by  J.  E.  Wertz,  G.  Saville  and  others.  [1962}  |7jp. 
incl.  diagrs.  tables,  refs.  (A FOSR-  64-0745)  (Soon 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  A  FOSR- 62- 54  and  Nadonal  Science  Founda 
tion)  AD  436513  Unclassified 

Presented  at  Internat'l.  Conf.  on  Crystal  Lattice 
Defects,  Kyoto  (Japan),  Sept.  7-12.  1962. 

Also  published  in  Jour.  Phys.  Soc.  Japan,  v.  18, 

Suppl.  n:  305-311,  M  r.  1963. 

This  study  is  an  attempt  to  correlate  optical  absorption 
bands  in  single  magnesium  oxide  crystals  with  point 
defects  known  to  exist  from  electron  spin  resonance 
observations.  Optical  measurements  in  the  range  4000 
to  50,000  cm*1  were  made  on  crystals  as  received  after 
heat  treatments,  after  ultraviolet  or  x- irradiation,  and 
after  neutron  irradiation  with  subsequent  heat  treatment 
or  irradiation.  The  goal  has  been  the  assignment  of 
optical  bands  as  due  to  impurities  in  particular  valence 
states,  to  trapped  hole  centers  or  trapped  electron  cen¬ 
ters.  Some  progress  has  been  made  by  comparison  of 
optical  and  ESR  spectra  on  the  same  crystals.  The  best 
point  defect  for  which  the  correlation  of  behavior  of  the 
2  types  of  spectra  is  the  single  hole  trapped  on  sn  oxygen 
ton  adjacent  to  a  pos'iice  ton  vacancy.  The  absorption 
band  which  is  ascribed  to  this  center  occurs  at  18,500 

cm**,  -mrt  is  responsible  for  the  fleeting  violet  color  of 
MgO  c.-  ys  tals  upon  irradiation.  While  neutron  irradia¬ 
tion,  g.v-a  rise  to  F-  centers  (electron  trapped  at  nega¬ 
tive  ion  vacancies)  and  to  visible  coloration,  no  assign¬ 
ment  of  optical  bands  with  particular  electron  trapping 
centers  has  yet  beer.  made.  (Contractor’s  abstract) 
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Mississippi  V.  Dept,  of  Chemistry,  University. 

A  METHOD  FOR  SOLVING  THE  GENERAL  FORMS  OF 
THE  GRUNWALD- COBURN  SPECTROPBOTOMETRIC 
EQUATIONS,  by  ?.  A.  D.  de  Maine.  }1962]  [4}p. 
(AFOSR-431.T)  (AF  A  FOSR- 62- 191  Unclassified 

Also  published  in  Jour.  Mississippi  Acad.  Sci. ,  v.  8: 

07^5557-15527" 

A  method  of  calculating  the  parameters  which  define  the 
system  of  reversible  competitive  reactions: 

Kj  K2  K3 

itjS  --  X.  njT=  Y,  njS-njTc  Z ,  with  spectro- 

photometric  data  is  discussed.  Only  one  parameter 
(n3  of  nd  need  be  specified.  (Contractor  s  abstract) 
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Mississippi  V.  Dept  of  Chemistry.  University. 

QUANTITATIVE  CRYOSCOPIC  METHOD  FOR  TESTING 
SPECTRDPHOTOMETRIC  EVIDENCE  OF  REVERSIBLE 
ONE-ONE  COMPLEX  FORMATION  IN  WJN-IDEAL 
SOLUTIONS,  by  P.  A.  D.  de  Maine.  [1962]  [3]p. 
(AFOSR-4314)  (A F  AFOSR-62-19)  Unclassified 

Also  published  In  Jour.  Mississippi  Acad  Set,  v.  8: 

Sfl-m; T555T- 

The  quantitative  comparison  of  thermodynamic  constants, 
dele.-mlnen  by  spectrcphotometric  and  iwnspectropboto- 
metrtc  m«  -J»ds.  for  reversible  1  to  1  complex  formation 
between  unlike  molecules  continues  to  be  the  most  im¬ 
portant  task  that  must  be  accomplished  before  rapid 
progress  on  the  theory  of  solution  processes  can  be 
made.  For  ■•.'  spectrophotometrlc  studies  of  complex 
formation  between  Iodine  and  other  molecules  In  solution 
suggest  that  a  quantitative  nonspectrophotometrlc  method 
for  studying  these  solutions  would  be  useful.  A  crysocoplc 
method.  Is  described  for  application  to  nonideal  solutions. 
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Mississippi  U.  Dept,  of  Chemistry,  University. 

INFRARED  ABSORPTION  SPECTRA  FOR  ALCOHOLS 
AND  ETHERS  DISSOLVED  SEPARATELY  OR  TOGETHER 
IN  CARBON  TETRACHLORIDE,  by  M.  S.  Smith,  P.  A. 

L  de  Maine,  and  M.  M.  de  Maine.  |1962]  (17jp.  incl. 
diagrs.  tables,  refs.  (AFOSR-4315)  (AF  AFOSR-62-19) 

Unclassified 

Also  published  in  Jour.  Mississippi  Acad  Scl.,  v.  8: 

I44-2CO,l462r~ 

Quantitative  Infrared  absorption  spectra  (between  650 

ems  *  and  4000  ems"*  of  alcohols  (MeOK,  1-PrOH, 
rt-PrOH.  rv-AmOH,  3-heptanol  and  phenyl-ethyl  alcohol) 
and  ethers  (Et^,  1-4  dloxane,  bis  (2  methoxy)  ethyl 
ether,  anisale  and  p-bromo-phenyl  phenyl  ether)  dis¬ 
solved  separately  or  together  'n  carbon  tetrachloride  at 
30  *  2‘C  have  been  measured  Centers  of  all  bands 
except  those  due  to  hydrogen  bond  formation  (3100  to 

3600  cm*'*)  do  not  shift  measurably  (*  1  cm'*  up  to 

2000  eras1:  s.4  emu'1  above  2000  ems'1)  in  both  the 
separate  and  combined  systems  over  be  entire  concen¬ 
tration  ranges  studied  Limiting  values  for  the  ltydrogen 

bond  bands  (3360  ±  10  and  3520  ±  10  cm?  *)  are  Inde¬ 
pendent  of  the  alcohol  and/or  ether  used.  The  equation: 
N(ROH)  ?  (HOH)N,  has  been  solved  i^r  K  and  N  by  a 
computer  method  with  data  for  both  the  alcohol- CCl^ 
and  alcohol- ether- CCl^  systems.  Tne  product,  KN,  is 

used  to  set  up  a  relative  scale  of  hydrogen  bond  strengths 
in  alcohol  solutions.  (Contractor's  abstract) 
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Mississippi  U.  Dept,  of  Chemistry,  University. 

SOLVENT  EFFECTS  ON  CHARGE- TRANSFER  COM¬ 
PLEXES.  1.  THE  S-TRINiTROBENZENE- NAPHTHA¬ 
LENE  COMP  LEA  IN  CARBON  TETRACHLORIDE. 

V- HEPTANE,  N-HEXANE,  CYCLO-HEXANE,  CH.'OHO- 
FORM,  OR  CARBON  DISULFIDE,  by  C.  C.  Thompson, 

Jr.  and  P.  A.  D.  de  Maine.  1962.  23p.  incl.  efiagr. 
tables,  refs.  (APOSR-4832)  (A F  AFOSR-62-19) 

AD  416143  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc. ,  v.  85: 

Formation  constants  and  absorptivities  for  the  1:1 
s-trinltrobenrene- naphthalene  complex  in  6  inert  solvents 
(CC14>  n- hexane,  cyclohexane,  n- heptane,  CHClj.  or 

CSo)  were  calculated  with  spectrophotometrlc  data  col¬ 
lected  at  15  wavelengths  between  3300  and  4000A  at  20” 
and  45 ‘C.  Absorptivities  for  the  complex  at  the  absorp¬ 
tion  maxima  (near  3600A)  at  20 'C  vary  from  1294  (±  2?.) 
for  n-  heptane  to  1540  (±  13)  for  n- hexane.  As  the  tem¬ 
perature  Is  increased  from  20  '  to  45 'C.  the  absorptivities 
decrease  by  approximately  10%  except  In  CHCI3  systems 

where  those  between  3650  and  4 000 A  are  unchanged.  The 
formation  constant  (K)  Is  independent  of  wavelength  at 
each  temperature  In  all  solvents  except  n-heptane  where 
at  20'C,  K.  in  rool/llter  untts.  It  is  9.58  (±  0. 17)  for 
wavelengths  between  3300  and  3700A.  and  gradually  in¬ 
creases  to  14. 61  (±  0. 17)  at  4000A.  At  45*C.  K  in  11- 
heptane  is  6. 12  (±  0.09)  at  wavelengths  up  to  3850A.  and 
it  increases  to  8.  27  (±  0. 09)  at  40COA.  Average  values 
for  K  at  20*C  vary  from  1.82  (*  0.03)  In  CHf  x ^  to  9.58 
(±  0. 17)  In  n-heptane.  However,  the  heat  of  complex 
formation  appears  to  be  independent  of  the  Inert  solvent 
with  a  median  value  near  -3.0  keal/mol  except  for 
cyclohexane  where  the  value  Is  -  4. 16  (±  0.  63)  keal. 

Recent  developments  In  theories  of  complex  formation 
are  examined.  Variation  of  K  with  wavelength  and  of 
absorptivities  with  temperature  are  attributed  to  simul¬ 
taneous  higher  order  reactions.  (Contractor's  abstract) 
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Missouri  U.  [Dept,  of  Mathematics]  Columbia. 

ON  THE  RANGE  OF  THE  DIFFERENCE  BETWEEN 
HYPOTHETICAL  DISTRIBUTION  FUNCTION  AND 
PYKE'S  MODIFIED  EMPIRICAL  DISTRIBUTION  FUNC¬ 
TION.  by  H.  D.  Brunt  [1961]  [8]p.  Incl.  tables,  refs. 
(AFOSR-3609)  (AF  49(638)754)  Unclassified 

Also  published  in  Ann.  Math.  Stat. .  v.  33:  525-532, 
June  1962. 

For  abstract  see  Item  no.  1940,  Vol.  V. 
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Missouri  U.  (Dept,  of  Mathematics]  Columbia. 

ON  AN  EXTENSION  OF  THE  CONCEPT  CONDITIONAL 
EXPECTATION,  by  H.  D.  Brume.  (1962]  (7]p.  (AF49- 
(638)754]  Unclassified 

Published  in  Proc.  Amer.  Math.  Soc. ,  v.  14:  298-204, 

AprTTSSS- 

Let  (O,  S,  u)  be  a  complete  measure  space,  lei  the 
equivalence  classes  of  S- measurable  functions  be  called 
random  variables,  and  let  Lj  and  Lj  be  the  classes  of 
integrable  and  square  Integrable  random  variables.  Let 
X  be  a  sub-o  -lattice  of  S  containing  p  and  Si  and  call  f 
•^-measurable  if  [f  ■>  a]  e X.  for  every  real  a.  Let 

denote  the  class  of  X  -measurable  random  varia¬ 
bles  and  let  L(ff)  =  L{  0  R (Ji),  1=1,2.  Let  &  '  denote 

the  class  of  Borel  sets  of  reals  which  exclude  the  origin. 
In  this  paper  the  author  improves  upon  results  of  his  In 
which  u  is  assumed  finite  and  of  Sldak  in  which  is  a 
o  -  field.  Five  theorems  are  stated  and  proved.  Theorem 
1  states  (in  part)  that  If  X  €  then  there  is  a  unique 

Y  €  L^(^)  (called  the  conditional  expectation)  such  that 
J  XZ  dn  i  J*  YZ  dufor  all  Z  €  L^)  and  B  €  Y-1  (£"), 

=*•  JBXdi  =JB  Ydu.  and  that  if  also  X  £  Lj, 
then  Y  €  Lj,  and  this  equality  holds  for  all  Be  Y*1  (it' ). 
Tneorem  2  presents  a  similar  result  for  X  £  Lj, 

Y  €  Lj <JC).  Theorem  3  states  that  If  is  also  a  sub- 

a  -field  of  S,  then  E(-  IS)  is  the  unique  continuous  exten¬ 
sion  to  L  of  projection  in  L  on  L  Of ).  Let  F  be  an 
I  2  2 


arbitrary  family  of  random  variables  and  let  M  c  Lj. 
Theorems  4  and  5  give  necessary  and  sufficient  conditions 
that  there  exist  o -lattices  Lj  and  containing  o  and 
flsuch  that  RfcO  =  F  and  L  (  =  M.  (Math.  Rev. 

abstract)  1  1  2 
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Montreal  U.  Inst,  of  Experimental  Medicine  and 
Surgery  (Canada). 

SYMBOLIC  SHORTHAND  SYSTEM  FOR  PHYSIOLOGY 
AND  MEDICINE,  by  N.  Padmanabhan  and  G.  Ember. 
(1962]  (5]p.  incl.  dlagrs.  IAFOSR-J711)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  APOSR- 62-356  and  Gustavus  and  Louise  Pfeiffer 
Research  Foundation)  AD  415397  Unclassified 

Also  published  in  Methods  Inform.  Med.,  v.  1:  138-142, 
Oct.  1965. 

The  symbolic  shorthand  system  (SSS)  is  applicable  to 
any  problem  of  documentation.  Instead  of  a  code  designa¬ 
tion  composed  of  numbers  and  letters,  the  SSS  uses 
mnemonic  symbols  and  signs  reminiscent  of  the  subjects 
they  denote.  All  possible  subjects  and  relationships  be¬ 
tween  them  are  first  arranged  in  1  dimension,  typed 
separately  on  subject  cards,  and  then  arranged  1  after 
the  other  according  to  a  fixed  order  of  precedence. 
Synonymous  designations  are  avoided  because  all  sym¬ 
bols  have  only  1  fixed  meaning.  The  possibility  of  com¬ 
bining  symbols  gives  this  system  the  vital  flexibility  that 
other  methods  lack  and  It  can  be  expanded  Indefinitely  by 
establishing  new  symbols  and  signs.  (Contractor's 
abstract) 
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Iii  the  present  report  It  ta  proved  that  the  linearized 
characteristic  method,  devised  by  Ferrl  lor  perfect 
gas  flows,  can  be  extended  to  deal  with  fluids  obeying 
the  most  general  state  equations.  A  pointed  3-dlmen- 
slonal  body  of  arbitrary  geometry  differing  from  coni¬ 
cal  shape  by  a  series  of  first  order  small  terms  has 
been  considered  explicitly.  The  thermodynamic  char¬ 
acterization  cf  the  fluid  has  been  expressed  all  in  terms 
of  appropriate  thermodynamic  derivatives  of  the  funda¬ 
mental  relation  (1.  e.  tl  e  first  order  homogeneous  func¬ 
tion  giving  the  specific  energy  In  terms  of  the  entropy 
and  of  the  specific  volume)  which  has  been  left  unspeci¬ 
fied,  and  thus  completely  arbitrary,  throughout.  Shock 
matching  boundary  conditions  and  complete  solution  of 
the  linearized  equations  between  the  shock  and  the  body 
have  been  derived  and  discussed.  The  development 
has  been  carried  down  to  workable  relations.  The  pres¬ 
ent  method  starts  finding  its  most  useful  applications 
from  the  moment  in  which  real  gas  effects  begin  to  ap¬ 
pear  and  continues  all  the  way  up  in  the  realm  of  dis¬ 
sociating,  reacting  and/or  relaxing  flows  when  equi¬ 
librium  conditions  can  be  assumed.  (Contractor's 
abstract) 
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Naples  U.  Inst,  of  Aeronautics  (Italy). 


2065 

Nacional  U.  de  la  Plata.  Dept,  of  Physics  (Argentina). 

BETA  SPECHiOSCOPY  WITH  SOLID  STATE  DE¬ 
TECTORS,  by  H.  [E.  ]  Bosch,  F.  Krmpotic  and  A. 

Plastino.  (1962]  [14fc>.  incl.  diagrs.  (Sponsored 
Jointly  by  Air  Force  Office  a.'  Scientific  Research  un¬ 
der  [AF  AF06R  61-39]  Consejo  Nacional  de  Invcstiga- 
ciones  Cientlficas  Y  Tfrcnlcas,  and  Comision  Nacional 
de  Investigaciones  Espaciales)  Unclassified 

Also  published  in  Nuclear  Instr.  and  Methods,  v.  23: 

79-92,  May  1963. 

The  optimum  conditions  are  described  for  registering 
beta  spectra  and  detecting  conversion  electrons  with 
solid  state  counters.  The  error  In  determining  the 
beta  spectra  energies  from  standard  sources  Is  pointed 
out.  A  fast-slow  coincidence  circuit  is  set  up  for  de¬ 
tecting  conversion  electrons  in  coincidence  with  elec¬ 
tromagnetic  radiations  by  means  of  a  system  with 
solid  state  counter  and  scintillation  crystal.  The  re¬ 
sults  obtained  in  the  case  of  Bi2®2,  Cs132,  Au1®3.  and 
Pb203  arc  given.  (Contractor’s  abstract) 

2066 

Naples  U.  (Itaiy).  Also  published  in  Rlv.  Methodos,  v.  11:  1-6,  1959. 

SOLUTION  OF  THE  SUPERSONIC  FLOW  OF  A  NON-  Three  different  models  of  the  brain  are  described.  The 

PERFECT  GAS  AROUND  POINTED  THREE-DIMEN-  first  of  these  models  of  machines  is  the  Darwinian  ma- 

SIONAL  BODIES  BY  THE  LINEARIZED  CHARACTER-  chine  or  rigid  brain.  This  is  an  ancestral  machine 

JSTICS  METHOD,  by  L.  G.  Napoli tino.  Final  rept.  made  cf  sense  organs,  motor  organs,  a  classifying 

Aug.  31,  1962,  38p.  (AFOSR-4364)  (AF  61(052)82)  organ,  its  mirror  image,  or  declassifying  organ,  and 

AD  294840  Unclassified  a  system  of  random  connections.  The  second  machine 

>468  < 


LINEARIZED  STEADY  MOTION  OF  PLURI-REACTING 
MIXTURES,  by  L.  G.  Napolitano.  [1982]  (2}p.  (AF06R- 
64-2236)  (AF  61(052)327)  AD  452414  Unclassified 

Also  published  in  AIAA  Jour. ,  v.  1:  230-231,  Jan.  1963. 

Presentation  of  a  proof  for  2  similar  statements  on  the 
linearized  steady  motion  of  a  mixture  in  which  n  reac¬ 
tions  take  place.  The  statements  are:  (1)  when  all 
pertinent  relaxation  times  are  much  smaller  than  the 
macroscopic  characteristic  time,  the  linearized  steady 
flow  of  a  muliireacting  mixture  Is  equivalent  to  that  of 
an  inert  gas  mixture  with  a  volume  viscosity  depending 
on  the  equilibrium  state  of  the  mixture;  and  (2)  when  m 
relaxation  times  (I  <  m  <  n)  are  much  smaller  than  the 
macroscopic  characteristic  time,  the  linearized  steady 
Row  of  an  n  reacting  mixture  is  equivalent  to  that  of  a 
viscous  mixture  in  which  (n-m)  reactioas  take  place, 
the  equivalent  kinematic  volume  viscosity  being  the 
same  as  that  for  case  (1). 


Naples  U.  [Inst,  of  Theoretical  Physics)  (Italy). 

THE  IMITATION  OF  NATURAL  AUTOMATA  (THREE 
PORTRAITS  OF  A  BRAIN),  by  V.  Braitenberg.  [1959] 
[6i>.  (AFOSR-1294)  (AF  61(052)96)  AD  262252 

Unclassified 


Nacional  U.  de  la  Fi.ta.  Dept,  of  Physics  (Argentina). 

EACKSCATT EKING  EFFECT  ON  GAMMA-RAY  SPEC¬ 
TRA  RECORDED  BY  SCINTILLATION  SPECTROME  - 
TERS,  by  H.  E.  Bosch  and  M.  C.  Caracoche.  [1962] 
[6]p.  incl.  diagrs.  table.  (AFQSR-64-556)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  un¬ 
der  AF  AFOSR  CO-9  and  Coasejn  Nacional  de  Investiga¬ 
ciones  Cientlficas  Y  Tecnicas)  Unclassified 

Also  published  in  Nuclear  Instr.  and  Methods,  v.  22: 


Gamma  radiation  spectra  emitted  by  standard  nucle- 
ides  are  recorded  by  a  scintillation  spectrometer 
coupled  to  a  multichannel  pulse  height  analyzer.  The 
variation  in  intensity  of  the  backsca tiering  pat  Is 
studied  as  a  function  of  the  source- ^.-crystal  distance, 
for  different  energies,  with  and  without  a  lead  housing. 
The  effect  of  the  interposition  of  a  collimator  between 
source  and  crystal  is  also  analyzed.  FlnaUy,  the 
variation  in  peak  intensity  of  the  backscattering  effect 
through  addition  of  different  thicknesses  of  aluminum 
and  beryllium  in  the  source  backing  is  considered. 

The  optimum  geometry  for  rc-cordl,^  electromagnetic 
radiation  spectra  is  indicated.  (Contractor's  abstract) 
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Is  known  as  the  coincidence  detector  and  cons' -'.ts  of  2 
equal  parts  simply  called  left  (L)  and  right  (R  ,  which 
are  both  connected  to  a  central  part,  or  crga>.  of  as¬ 
sociation.  Two  phases  may  be  distinguished  in  the  life 
of  this  machine.  These  are  the  infancy  phase  during 
which  tiie  machine  just  learns  without  working  and  the 
working  phase  during  which  one  of  the  2  par's  (L.  or  R) 
receives  the  input  while  the  output  emanates  from  the 
other.  The  third  machine  is  known  as  the  Freudian 
machine.  The  function  of  this  brain  is  regUated  by  the 
following  characteristics:  (1)  In  each  unit  of  time,  the 
brain  passes  from  one  state  to  the  other;  (2)  For  earh 
constellation  of  input  in  the  sensory  organs,  there  is 
a  class  of  states  of  the  brain  compatible  with  that  in¬ 
put,  and  another  class  of  states  that  is  incompatible; 
and  (3)  A  constellation  of  activity  in  the  motor  organs 
corresponds  to  each  state  of  the  brain.  Given  a  state 
S,  the  choice  of  the  following  state  S’  is  regulated  by 
the  compatibility  with  the  input  already  mentioned;  the 
structure  of  the  machine;  the  frequency  of  the  transi¬ 
tion  S-S'  In  the  past;  and  the  auvantage  conferred 
by  the  transition  S-S'. 
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Naples  U.  [Inst,  of  Theoretical  Physics]  (Italy). 

NEURAL  MECHANISM  OF  CEREBELLAR  FUNCTION, 
by  V.  Braitenberg.  Final  rept.  June  1962,  9p. 
lAFOSR-3033)  (AF  61(052)96)  AD  290196 

Unclassified 

The  objective  of  this  investigation  is  to  show  that  the 
cerebellar  cortex  acts  as  a  timing  organ.  The  avail¬ 
able  clinical  and  electrophysiological  data  will  be 
analyzed  from  this  point  of  view  and  if  possible,  a 
theory  will  be  formulated  to  Integrate  these  observa¬ 
tions.  Mathematical  formulations  will  be  attempted  to 
describe  input-output  relationships  in  the  cerebellar 
cortex.  The  timing  of  the  arrival  of  impulse  volleys 
at  different  anatomical  sites  will  be  correlated  with 
the  distances  travelled. 


2070 

Naples  U.  [Inst,  of  Theoretical  Physics]  (Italy). 

CALCULATION  OF  BAND  STRUCTURE  OF  COMPLEX 
CRYSTALS  BY  THE  FREE  ELECTRON  NETWORK 
MODEL,  byG.  Della  Riccia.  Mar.  1962  [13]p.  incl. 
diagrs.  (Technical  note  no.  5)  (AFOSR-2532)  (AF  61- 
(052)434)  AD  289467  Unclassified 

The  mathematical  formalism  of  the  method  for  obtain¬ 
ing  the  complete  band  structure  of  a  crystal  and  the 
band  structure  of  complex  crystals  is  presented.  Ap¬ 
plication  is  made  to  the  crystals  of  the  d'amond  type 
(p  -  1,2  parameters)  and  to  the  complex  crystals  n-IV. 
such  as  Mg2Sn  (p  =  2, 4  parameters).  The  physical 

assumptions  which  are  at  the  base  of  this  approxima¬ 
tion  method  are  also  presented.  In  conclusion,  the 
band  structure  ir.  the  FEN  (free  electron  model  in  a 
lattice  network)  approximation  is  given  by  the  variation 


against  the  wave  vector  k,  of  the  electron  kinetic 
energy  E  on  the  branches  of  the  network  which  are  con¬ 
sidered  as  lines  of  density  current  of  the  presence 
probability  of  electrons. 


2071 

Naples  U.  Inst,  of  Theroetical  Physics  (Italy). 

SELF  COUPLED  MESON  FIELD:  EQUATIONS  FOR 
SINGLE  PROPAGATORS,  THEIR  SOLUTION  FOR  A 
NUMERICAL  MODEL,  CONSIDERATIONS  ON  THE 
CONVERGENCE  OF  PERTURBATIVE  EXPANSIONS, 
by  E.  R.  Caianiello  and  A.  Campolattaro.  July  1862 
(18]p.  Incl.  refs.  (Technical  note  no.  7)  (AF06R- 
3103)  (AF  61(052)434)  AD  281803  Unclassified 

Also  published  In  Nuovo  Cimerto,  Series  X,  v.  26: 
390-400,  Get.  'IS,  1962. 

It  is  shown  that  all  the  Independent  equations,  or  condi¬ 
tions,  that  can  be  derived  for  a  single  propagation  ker¬ 
nel  from  all  the  branching  equations  that  connect  It  and 
its  derivatives  with  respect  to  the  parameters  of  the 
theory  with  kernels  of  arbitrarily  high  order  reduce  to 
a  small  and  unique  set.  It  is  then  shown  that  whereas 
the  only  information  obtainable  from  the  maj oration  of 
a  regularized  perturbative  expansion  of  the  kernels  is 
that  all  majorants  are  divergent,  a  numerical  model 
obtained  by  imposing  that  the  free  propagators  in  con¬ 
figuration  space  depend  only  upon  the  moss  can  be  ex¬ 
actly  solved  If  these  equations  are  used.  It  Is  found 
that  the  general  solution  is  a  linear  combination  of  hy¬ 
pergeometric  functions  of  the  coupling  constant  X  which 
is  singular  for  X  =  0;  there  Is,  however,  a  unique 
Choice  of  constants  which  yields  a  solution  regular  when 
X  =  0.  This  model  Is  related  to  the  asymptotic  form  of 
the  correct  theory  if  the  latter  ;s  defined  over  an  Infi¬ 
nitesimal  space-time  volume.  (Contractor's  abstract) 


2072 

Naples  U.  Inst,  of  Theoretical  Physics  (Italy). 

ASYMPTOTIC  CONVERGENCE  OF  RENORMALIZED 
PERTURBATIVE  EXPANSIONS,  by  E.  R.  Caianiello. 
July  30,  1962,  7p.  (Technical  note  no.  8)  (AFOSR- 
3543)  (AF  61(052)434)  AD  285275  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  r.  26: 
998-1002,  Dec.  1,  1962. 

It  is  proved  that  the  renormalized  perturbative  expan¬ 
sions  of  propagation  kernels  in  configuration  space,  for 
finite  space-time  volume  of  integration,  are  asymp¬ 
totically  convergent  in  the  sense  of  Polncart,  if  It  is 
assumed  that  the  kernels  themselves  are  continuous 
functions  of  the  expansion  parameter  In  a  neighborhood 
of  the  value  of  the  parameter  for  which  the  expansions 
are  made. 
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2073 

Naples  U.  Inst,  d  Theoretic::  Physics  (Italy). 

THE  RENORMALIZATION  GROUP,  by  E.  R. 
Caianlello.  Aug.  1982,  25p.  Lncl.  diagrs.  rets. 
(Technical  note  r.o.  8)  (AFOSR-3714)  (AF  61(052)434) 
AD  285430  Unclassified 

Also  published  In  Group  Theoretical  Concepts  and 
Methods  In  Elementary  Particle  Physics;  Lectures  of 
the  In  started  Summer  School  of  Theoretical  Physics, 
Ankara  (Turkey)  (July  16  -  Aug.  4,  1962),  ed.  by  F. 
Gttrsey.  New  York.  Gordon  aud  Breach,  v.  1;  409- 
425,  1964. 

The  dynamics  and  structure  ol  Held  theories  were 
studied  with  particular  consideration  ol  the  renormali¬ 
zation  group.  Electrodynamics  was  treated  ac  an  ex¬ 
ample,  and  the  bases  lor  u-v  divergences  were 
investigated. 


2074 

Naples  U.  Inst,  of  Theoretical  Physics  (Italy). 

NOVEL  METHODS  OF  CALCULATION  APPLIED  TO 
SEMICONDUCTOR  PHYSICS,  by  E.  R.  Caianlello. 

Final  rept.  Sept.  1962,  lOp.  (AFOSR-3762)  (AF  61- 
(052)434)  AD  289331  Unclassified 

The  purpose  of  this  proposed  research  was  to  estab¬ 
lish  rigorous  mathematical  equations  and  methods  for 
handling  problems  which  occur  whenever  many  parti¬ 
cles  have  tc  be  considered.  This  Is  the  case  both  In 
many-body  physics  and  in  field  theory;  recent  advance¬ 
ments  have  shown  the  advantage  of  treating  both  sub¬ 
jects  by  means  of  a  ’milled  technique,  that  which  uses 
Green's  functions,  called  propagation  kernels.  Al¬ 
though  the  problems  of  field  theory  and  of  many-body 
physics  need  different  emphases  on  different  parts  of 
this  formalism,  it  Is  an  interesting  characteristic  cf 
the  formal  theory  of  propagators.  It  consents  to  treat 
in  a  unified  manner  all  such  questions  until  the  very 
point  ol  computation.  It  offers  furthermore  the  ad¬ 
vantage  that  Insight  for  further  elaboration  d  Ideas  can 
thus  come  from  different  realms  of  physical  intuition, 
(extractor's  abstract) 


2075 

Naples  U.  Inst,  of  Theoretical  Physics  (Italy). 

RENORMALIZATION  GROUT  AND  COMPLETENESS 
OF  FIELD  THEORIES.  NUCLEON-PICN  COUPLINGS, 
by  E.  R.  Caianlello  and  M.  Marlnare.  Aug  1962 
[32>>.  (AF06R-4’79)  (AF  61(052)434)  AD  401374 

Unclassified 

Also  published  in  Nuevo  Cimento,  'vries  X,  v.  27 
1185-1557,  Mif.  1, 


ism.  K  Is  necessary  for  the  mathematical  consistency 
of  a  theory  that  all  the  branching  equations  satisfied  by 
Us  propagators  be  covariant  under  the  transforma¬ 
tions  of  its  renormalization  group  (which  can  be  explicit¬ 
ly  written).  This  analysis  (which  differs  in  method,  but 
not  in  principle,  from  the  standard  renormalization 
program)  permits  to  find  systematically  and  explicitly 
all  the  terms  but  need  be  added  to  the  original  Hamil¬ 
tonian  if  this  was  not  complete  to  start  with,  1.  e.  If 
covariance  could  not  be  secured  for  the  set  of  branch¬ 
ing  equations  obtained  'rom  it  alone.  Local  non-re- 
normalizable  theories  are  mathematically  meaningless, 
because  they  originate  from  only  fragments  of  Hamil¬ 
tonians  which  are  meaningful  only  if  take  -s  wholes; 
the  missing  terms  (even  if  infinite  in  num.  «■)  can  be 
exactly  reconstructed  with  the  present  method,  which 
leads  naturally  to  Identify  the  concepts  of  mathematical 
consistency  and  at  physical  completeness.  All  mean¬ 
ingful  relations  among  coupling  constants,  such  as  sym¬ 
metry  requirements,  must  remain  invar  tar."  under  the 
renormalization  group,  which  plays  a  role  as  important 
in  the  search  for  completeness,  as  that  of  the  gauge 
groupe  in  electrodynamical  problems.  For  the  sake  of 
concreteness,  and  as  a  first  example,  this  method  is 
illustrated  wtth  reference  to  the  study  of  the  standard 
meson-nucleon  couplings,  scalar  and  pseudoscalar, 

neutral  and  charged;  the  well  known  o3  and  o*  (scalar), 
o'4  (pseudoscalar)  terms  arc  obtained  (a  precedent  er¬ 
roneous  statement  about  the  renormalizability  of  the 
neutral  scalar  coupling  is  corrected,  so  that  now  all  re¬ 
sults  agree  with  the  expected  ones). 


2076 

Naples  U.  (Inst,  of  Theoretical  Physics!  (Italy). 

CALCULATION  OF  BAND  STRUCTURE  OF  COMPLEX 
CRYSTALS  BY  THE  ELECTRON  NETWORK  MODEL, 
bv  G.  Delia  Riccia.  July  1962  (4]p.  lncl.  dlagrs. 
(AFOSR-4597)  (AF  61(052)434)  Unclassified 

The  method  of  the  electron  in  a  network  lattice  permits 
calculation  of  the  complete  land  structure  of  a  complex 
crystal,  one  establishes  explicitly  a  particular  equai  *on 
for  each  set  of  bands  of  the  same  type  of  symmetry.  Be¬ 
sides  the  simplicity  of  the  calculation,  2  advantages  of 
such  a  method  are  the  possibility  of  taking  easily  Into 
account  the  Influence  of  the  atoms  which  are  not  merely 
the  first  neighbors,  and  the  fact  that  the  lattice  poten¬ 
tials  appear  in  the  equations  only  as  Dirac's  functions. 
(Contractor's  abstract,  modified) 


2077 

Naples  U.  Inst,  of  Theoretical  Physics  (Italy). 

INTERFERENCES  AMONG  FEYNMAN  GRAPHS  OF 
DIFFERENT  TOPOLOGY,  by  E.  R.  Caianlello  and 
K.  Y.  Shen.  |19Sl)[4fc>.  (AFOSR-64-9447)  (AF  61- 
(052)434)  AX)  436174  Unclassified 


The  problem  of  the  mathematical  consistency  of  a  field  Also  published  in  Kuovo  Cimento,  Series  X,  v.  20: 

theor;  defined  by  a  given  local  Hamiltonian  is  studied  1038-1041,  June  1,  1961. 

In  terms  of  the  propagator  (Green’s  function)  formai- 

For  abstract  see  item  no.  1949,  Vol.  V. 
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2078  \ 

Naples  U.  Inst,  of  Theoretical  Physics  (Italy). 

NEUTRAL  SCALAR  Z-MESON  AND  THE  MASS  DIF¬ 
FERENCE  BETWEEN  MUON  AND  ELECTRON,  by  K. 
Tanaka.  [1961]  (8)p.  (AF06R-64-0454)  (Sponsored 
jointly  by  Air  Force  Office  ol  Scientific  Research  under 
AF  61(052)434  and  Atomic  Energy  Commission) 

AD  435918 


Also  published  in  Nuovo  Clmento,  Series  X,  v.  21: 
169- 17'6, " July 'I,'  1961. 

For  abstract  see  item  no.  1951,  Vol.  V. 


2079 

National  Bureau  ol  Standards,  Washington,  D.  C. 

THE  EMISSION  SPECTRUM  OF  THE  HYDROGEN- 
FLUORINE  FLAME  (Abstract),  by  D.  E.  Mann  and 
J.  J.  Ball.  [1956]  [ljp.  [CSO-680-56-31] 

Unclassified 

Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U. ,  Columbus,  June  11-15, 
1956. 

Published  In  Spectrochim.  Acta,  v.  8:  292,  Nov.  1956. 

The  emission  spectrum  of  the  hydrogen-fluorine  flame 
has  been  photographed  over  the  range  5500-10,400  A 
with  a  2-metre  grating  spectrograph.  The  3-0,  4  -1, 
5-2,  4-0,  5-1,  6-2,  7-3,  5-0,  6-1,  7-2,  8-3,  and  9-4 
bands  of  hydrogen  fluoride  have  been  measured.  For 
several  bands,  levels  above  J  =  20  have  been  observed. 
These  data  have  permitted  improved  molecular  con¬ 
stants  to  be  established. 


2080 

National  Engineering  Science  Co. ,  Pasadena,  Calif. 

GENERALIZATION  OF  A  METHOD  OF  POTENTIALS 
FOR  THE  VECTOR  WAVE  EQUATION  OF  ELASTICITY 
FOR  INHOMOGENEOUS  MEDIA,  by  J.  F.  Hook. 

[1962]  [1)>.  (AF06R-1977)  (AF  49(638)1082) 

Unclassified 

Also  p-clished  in  Jour.  Acoust.  Soc.  Amer. ,  v.  34: 

3E?o5i£~r§Kn 

In  a  recent  paper,  the  Helmhoitr.  method  of  potentials 
was  generalized  for  application  to  the  vector  wave 
equation  ot  elasticity  for  certain  types  of  inhomogene¬ 
ous  media.  Only  the  cases  of  3-dimensional  axially 
symmetric  waves  and  2-dimensional  waves  were 
treated.  It  is  shown  In  this  paper  Out  these  restric¬ 
tions  on  wave  symmetry  can  be  removed,  so  that  the 
meth-xi  is  applicable  for  waves  of  general  spatial 
variation.  (Contractor's  abstract) 


2081 

National  Engineering  Science  Co. ,  Pasadena,  Calif. 

AXL4LLY  SYMMETRIC  ELASTIC  WAVES  IN  AN  UN¬ 
BOUNDED  INHOMOGENEOUS  MEDIUM  WITH  EXPO¬ 
NENTIALLY  VARYING  PROPERTIES,  by  M.  H.  Lock. 
[1962]  [12)p.  lncl.  dlagrs.  (AF06R-5084)  (AF  49(638)- 
1082)  Unclassified 

Also  published  in  Bull.  Selsmol.  Soc.  Amer. ,  v.  53: 

527-538,  Apr.  1983. 

The  propagation  of  elastic  waves  in  a  traversely  ln- 
*  omogeneous  medium  of  infinite  extent  is  studied.  A 
method  to  separate  the  governing  equations  of  motion  Is 
described  and  solutions  are  obtained  for  the  elastic 
vn  -es  generated  by  an  impulsive  P  type  point  source. 

T*  v»e  solutions  are  compared  with  the  corresponding 
solut.on  for  the  homogeneous  case  and  the  various  ef¬ 
fects  introduced  by  the  Inhomogeneity  of  the  medium 
are  discussed. 


2082 

National  Engineering  Science  Co. ,  Pasadena,  Calif. 

A  THEORETICAL  STUDY  ON  PROPAGATION  OF 
SEISMIC  WAVES  IN  AN  INHOMOGENEOUS  EARTH, 
by  J.  F.  Hook,  M.  H.  Lock,  and  T.  Karlsson.  Semi¬ 
annual  technical  summary  rept.  June  15,  1962,  15p. 
(AF  49(638)1082)  AD  284379  Unclassified 

Tne  major  objectives  are  to  develop  the  method  of  po¬ 
tentials  for  application  to  the  vector  wave  equation  of 
elasticity  for  Inhomogeneous  media,  to  formulate  and 
solve  representative  boundary  and  Initial  value  prob¬ 
lems  of  propagation  in  Inhomogeneous  media,  and 
to  discuss  their  application  to  problems  cf  propagation 
In  the  earth.  (Contractor's  abstract) 


2083 

(National  Research  Council.  National  Academy  of 
Sciences,  Washington,  D.  C.  ] 

MEETING  OF  AD  HOC  COMMITTEE  ON  NOMENCLA¬ 
TURE  OF  STEROIDS,  Columbus,  Ohio.  Oct.  13-15, 
1961  [38j>.  lncl.  dlagrs.  (AFO6R-2077)  (AF  AF08R- 
61-103)  Unclassified 

The  purpose  of  this  meeting  was  to  discuss  the  tenta¬ 
tive  recommendations  of  the  IUPAC  Steroid  Nomencla¬ 
ture  Subcommittee  as  published  in  the  IUPAC  Informa¬ 
tion  Bulletin  No.  11  (October  1960).  Some  of  tbe  rules 
discussed  are:  (1)  nomenclature  of  antipodes  and  race- 
mates,  (2)  open-side  chains,  (3)  etlante  acid,  and  (4) 
additional  rings,  excluding  sptrans. 

2084 

[National  Research  Council.  National  Academy  of 
Sciences,  Washington,  D.  C.  ] 

PROCEEDINGS  OF  ELEVENTH  GENERAL  ASSEMBLY, 
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Berkeley,  Calif. ,  Aug.  15-24,  1961,  ed.  by  D.  H. 
Sadler.  London,  Academic  Press,  1962,  532p.  Lncl. 
lllus.  dlagrs.  tables,  refs.  (AFOSR-5133)  (AF  AF06R- 
61-141]  AD  415956  Unclassified 

Also  published  in  Trans.  InternatT.  Astrooom.  Union, 
v7  llB:  1-532,  1962. 

'•'he  early  chapters  are  devoted  primarily  to  the  inaugu¬ 
ral  ceremonies  ami  to  principal  administrative  reports 
and  decisions.  Following  chapters  contain  the  scien¬ 
tific  reports  of  the  Joint  discussions  on  these  major 
subjects:  (1)  Stellar  motions  and  stellar  dynamics;  (2) 
Solar  magnetic  fields;  (3)  Demands  made  on  celestial 
mechanics  by  the  preparation  of  ephemerldes;  and  (4) 
Problems  requiring  radio-astrcnomical  observations 
of  high  sensitivity  and  resolution. 


2085 

Katuralla  et  Blologla,  Paris  (France). 

(CHARACTERISTICS  OF  THE  EVOKED  RESPONSES 
IN  THE  PONTINE  RETICULAR  FORMATION  IN  THE 
CAT]  Caracttristiques  des  rtpocses  Svoqu&es  dans  la 
formation  rfcticulte  pontlque  chez  Is  Chat,  by  P.  Bach 
Y  Rita.  [1962]  (2j>.  lncl.  Ulus.  (AF06R-J637)  (AF  61- 
(052)475)  'AD  414070  Unclassified 

Also  published  in  Compt.  Rend.  Stances  Soc.  Biol. , 
v.  156:  1228-1230,  July  7,  1962. 

Two  types  of  responses  were  observed  in  experiments 
carried  out  on  41  cats,  anesthetized  with  chloralose. 

The  first  type  was  observed  in  the  mesencephalic  or 
bulbar  reticular  regions,  was  of  short  duration,  and 
was  brought  about  by  visual  and  auditory  stimulation. 

The  second  type  was  observed  in  the  median  part  of  the 
brain,  was  at  very  long  duration  and  was  obtained  by 
bilateral  stimulation. 


2086 

(Naturalla  et  Blologia]  Paris  (France). 

(EFFECT  OF  TELENCEPHALIC  ABLATIONS  ON  THE 
AMPLITUDE  OF  EVOKED  POTENTIALS  IN  THE 
CENTER  MEDIAN  BY  SOMATIC  STIMULATION ]  Elfet 
d'ablations  telenctphaliqucs  sur  !' .amplitude  des  poten¬ 
tials  troquts  dans  le  centre  median  jar  stimulation 
somatique,  by  M.  Meulders,  J.  Massion  and  others. 
(1962]  Il0]p.  lncl.  Ulus.  refs.  (AFGSR-J633)  (AF  61- 
(052)475)  AD  414072  Unclassified 

Also  published  in  Electroencephalog.  and  CUn.  Neuro- 
physiol. ,  v.  15T29-38,  Feb.  1963. 

Potentials  evoked  in  the  center  median  (CM)  by  somatic 
stimuli  undergo  a  marked  increase  in  amplitude  when 
the  animal  pa.-sses  from  the  waking  state  to  chlorase- 
Induced  anesthesia.  Systematic  deiermirations  in  16 
cats  showed  that  this  increase  in  amplitude  is  between 
80-100%.  Wide  telencephalic  ablaticnis  were  made  under 
ether  anesthesia.  In  these  animals,  tie  evoked 
response  in  the  CM  is  maximal  from  the  outset  and  is 
not  modified  by  the  administration  of  an  anesthetic  dose 


of  chloralose.  In  the  awake  intact  or  thalamic  animal, 
both  external  and  receptive  stimulation  of  the  midbrain 
reticular  formation,  bring  about  a  marked  reduction, 
or  even  suppression  o t  the  responses  in  the  CM."  On  the 
other  hand,  under  chloralose  anesthesia,  only  reticular 
stimulation  is  effective  in  producing  a  reduction  in  am¬ 
plitude.  The  following  points  are  discussed:  (1)  What 
are  the  telencephalic  structures  responsible  for  the  con¬ 
trol  of  amplitude  in  the  CM?  (2)  Are  there  other  struc¬ 
tures  (sub-telencephalic)  which  may  play  a  similar  role? 
(3)  At  what  point  and  by  what  mechanism  is  this  control 
exerted?  (4)  What  is  its  physiological  significance?  (5) 
Do  analogous  phenomena  exist  in  structures  other  than 
the  CM? 


2087 

Nebraska  U. ,  Lincoln. 

THE  LIOUV1LLE  THEOREM  FOR  A  QUASI- LIN  EAR 
ELLIPTIC  PARTIAL  DIFFERENTIAL  EQUATION,  by 
E.  Bohn  and  L.  K.  Jackson.  [1961]  [6  jp.  (AFOSR-S4- 
0675)  (AF  49(638)506)  AD  436107  Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc. .  v.  104: 
355^347’,'  Sept.'  1962. 

For  abstract  see  item  no.  1966,  Vol.  V. 


2088 

Nebraska  U. ,  Lincoln. 

A  GENERALIZED  SOLUTION  OF  THE  BOUNDARY 
VALUE  PROBLEM  FOR  y"  =  f(x.y,y'),  by  L.  Fountain 
and  L.  (K.  ]  Jackson.  (19611  [22 ]p.  Lncl.  refs.  (AF06R- 
64-1051)  (AF  49(638)506)  AD  441495  Unclassified 

Also  published  in  Pacific  Jour.  Math. ,  v.  12:  1251- 


The  Perron  method  of  systematically  exploiting  the 
properties  of  subfunctions  and  super -functions  in  study¬ 
ing  the  boundary  value  problem  is  considered.  Some 
properties  of  these  functions  are  given.  Most  of  these 
properties  are  analogues  of  classical  properties  of 
convex  functions.  The  Perron  method  is  used  to  obtain 
a  generalized  solution  of  the  boundary  value  problem. 
FinaUy,  some  conditions  are  given  which  are  sufficient 
to  guarantee  that  the  generalized  solution  is  the  solution 
of  the  boundary  value  problem  In  the  usual  sense. 


2089 

New  Hampshire  U.  [Dept,  os' Physics]  Durham. 

INTERACTION  BETWEEN  COLD  PLASMAS  AND 
GUTDED  ELECTROMAGNETIC  WAVES.  H,  by  L. 

Mower  and  S.  J.  Buchsbaum.  [1962]  [28]p.  lncl.  diagrs. 
(AFOSR-2771)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  A:'OSR-62-10d,  Atomic 
Fa  orgy  Commission,  Office  of  Naval  Research,  and 
Signal  Corps)  AD  293998  Unclassified 
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Aiso  published  in  Phys.  Fluids,  v.  5:  1545-1551,  Dec. 

fins: 

The  interaclion  between  cylindrically  symmetric  ani- 
i«Aropic  plasma  column  and  bounded  electromagnetic 
waves  is  analyzed  theoretically.  The  properties  of  a 
cylindrical  cavity  coaxial  with  a  cold  plasma  column  and 
a  coaxial  with  a  static  magnetic  field  are  determined. 
The  shift  in  the  resonant  frequency  of  the  ca  vity-plas¬ 
ma  system  is  calculated  *u  the  high  electron  density 
limit  and  compared  with  t  e  numerical  solution  pre¬ 
sented  earlier. 


2090 

[New  Mexico  U. ,  Albuquerque] 

INTELLIGENCE;  A  CONCEPT  IN  NEED  OF  RE-EXAMI¬ 
NATION,  by  S.  Liverant.  [1959]  [lOfc.  incl.  refs. 

(In  cooperation  with  Ohio  State  U. ,  Columbus)  [AF  49- 
(638)33]  Unclassified 

Published  Li  Jour.  Consulting  Psychol.,  v.  24;  101- 
i  tO,  Apr.  1960. 

The  value  of  intelligence  in  understanding  and  predict¬ 
ing  behavior  is  critically  discussed.  Probl;  ms  are 
explored  to  reevaluate  the  concepts  involved  in  the 
term  intelligence. 


2091 

New  Mexico  U.  Engineering  Experiment  Station, 
Albuquerque. 

DUAL  RADIAL  DISLOCATION,  by  F.  D.  Ju.  June  15, 
1962  [89]p.  incl.  Ulus,  diagrs.  tables,  refs.  (Rept. 
no.  ME-4)  (AFOSR-647)  (AF  49(638)993  and  AF 
AFOSR-62-208)  AD  276749  Unclassified 

The  generalized  theory  of  elastic  dislocation  set  forth 
by  ,u  is  applied  to  a  dual  radial-cut  problem  to  Justify 
the  superposition  theory.  In  addition,  various  dislo¬ 
cation  relations  along  the  cut  are  considered  in  order 
to  make  a  comparison  of  stress  field. 


2092 

New  Mexico  V.  Engineering  Experiment  Station, 
Albuquerque. 

STRESS  DISTRIBUTION  DUE  TO  A  LOGARITHMIC 
SPIRAL  DISLOCATION,  by  F.  D.  Ju.  Jan.  31.  1962, 
58p.  ir.cl.  illus.  diagrs.  tables,  refs.  (Rept.  no. 

ME-3)  (AFOSR-904)  (AF  49(638)95j)  AD  272134 

Unclassified 

The  prch  em  of  the  logarithmic  spiral  dislocation  cut 
is  solved.  A  new  theory  and  postulations  for  deter¬ 
mining  the  complex  potential  functions  are  presented. 
The  logarithmic  form  of  the  multiple-valued  term  is 
adopted  for  its  ease  of  man  ip;  jtion.  The  condition  on 
the  complex  potential  function^  are  such  that  they  are 
no  longer  required  to  vanish  at  the  terminus  of  the 
cut;  only  the  displacement  is  required  to  be  finite  there. 


In  the  specific  problem  of  the  logarithmic  spiral  dislo¬ 
cation  cut,  the  stress  pattern  about  the  inner  circum¬ 
ference,  from  the  analytical  solution,  was  observed  to 
be  symmetrical  about  a  line  which  passes  through  the 
origin  of  the  circular  cutout  and  the  terminus  point  of 
the  dislocation  cut.  Since  the  geometry  of  the  physical 
problem  is  anything  but  symmetrical,  the  symmetry  of 
the  stress  pattern  Is  unexpected.  The  maximum  shear¬ 
ing  stress  is  found  to  be  finite  at  the  terminus  cf  the 
dislocation  cut.  This  phenomenon  again  contradicts 
the  concept  of  the  wedge  action  in  solids. 


2093 

New  South  Wales  V.  Dept,  of  Applied  Mathematics 
(Au/tralla). 

TWO-BODY  METHOD6  FOR  THREE-BODY  PROBLEMS, 
by  L.  M.  Delves  and  G.  H.  Derrick.  [1962]  [27]p.  incL 
refs.  (AFOSR-64-0646)  (AF  EOAR-62-400)  AD  435931 

Unclassified 

Also  published  in  Ann.  Phys. ,  v.  23:  133-159,  July  1983. 

The  equivalent  2-body  me'hod  Ilrst  introduced  b7  Wigner 
for  deriving  triton  wave  functions  is  shown  to  be  obtain¬ 
able  directly  Irom  the  variation  principle  for  the  energy. 
It  is  extended  to  cover  the  general  case  on  noncentral, 
hard  core  Interactions,  for  both  the  bound  state  and  for 
scattering  states,  including  the  breakup  reaction. 

Methods  are  given  lor  systematically  improving  the 
wave  function.  (Contractor's  abstract) 


2094 

New  York  State  Psychiatric  Inst. ,  N.  Y. 

RATE  OF  C02  FIXATION  IN  BRAIN  AND  LIVER,  by 
C.  A.  Rossi,  S.  Berl  and  others.  [1962]  [7jp.  incL 
table,  refs.  (AFOSR-J248)  (Sponsored  Jointly  by  Air 
Forc>.  Office  oi  Scientific  Research  under  AF  49(638)- 
725  National  Institutes  of  Health,  and  Research  Foun¬ 
dation  lor  Menial  Hygiene,  Inc. )  AD  401366 

Unclassified 

Also  published  In  Lite  Scl. ,  v.  1C:  31 1—539,  1962. 

The  rate  of  COj  fixation  was  measured  In  cats  in  vivo 
after  intravenous  infusion  of  NaHC^Oj  under  steady 
state  conditions.  Tissue  COj,  aspartic  and  glutamic 
acids,  glutamine,  ketoglutarat'1  and  pyruvate  were  iso¬ 
lated  Irom  brain  cortex  and  liver.  With  tb;  specific 
activities  of  tissue  COj  as  a  basis,  a  rapid  CO-  fixa¬ 
tion  into  liver  aspartic  acid  and  a  slower  fixation  into 
brain  cortex  aspartic  acid  was  found.  The  closeness  of 
the  specific  activities  of  ketoglutarate  and  glutamate 
indicated  a  rapid  equilibrium  between  these  compounds. 
Further  supporting  data  for  the  compartmentatlon  of 
glutamic  acid  metabolism  in  the  brain  were  obtained. 
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2095 

New  York  State  Psychiatric  Inst. ,  N.  Y. 

CARBON  DIOXIDE  FIXATION  IN  THE  BRAIN,  by  S. 
Berl,  G.  Tahxgakl  and  others.  [1962]  [4]p.  iccl.  tables, 
refs.  (AFOSR-J249)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)725, 
National  Institutes  of  Health,  Office  of  Natal  Research, 
and  Research  Foundation  for  Mental  Hygiene,  Inc. ) 

AD  400849  Unclassified 


Also  published  in  Jour.  Biol.  Chem. .  v.  237:  2570- 

2575,  Ai*.  IKS'. 

Carbon  dioxide  fixation  *n  brain  was  studied  in  cats  to 
which  NaHC^Oj  with  and  without  ammonki  was  admin¬ 
istered  by  intracarotid  Infusion.  Glutamic  and  aspar¬ 
tic  acide,  glutamine,  flutathione,  and  y-amlnobutyrlc 
add  were  isolated  from  blood,  brain,  and  liver,  and 
their  specific  activities  were  determined.  The  data 
indicate  a  significant  incorporation  of  COj  into  the 
amino  adds  of  the  cerebral  cortex,  presumably  by 
way  of  the  dtric  add  cycle.  Without  simultaneous  am¬ 
monia  infusion,  the  specific  activity  of  aspartic  add  is 
3  times  that  of  glutamine,  whereas  in  the  presence  of 
ammonia  the  ratios  of  specific  activity  of  both  com¬ 
pounds  are  closer  to  unity  or  reversed.  The  data  sug¬ 
gest  that,  in  the  presence  of  ammonia,  the  oxaloacetic 
acid  is  channeled  into  glutamine  formation,  y- Amino- 
butyric  acid  isolated  from  the  tissue,  as  well  as  that 
obtained  after  decarboxylation  of  glutamic  add  or  glu¬ 
tamine,  haf.  less  than  5%  of  the  counts  of  the  precursor. 
These  findings  give  additional  support  to  the  assumption 
that  the  operation  of  a  COj,  fixation  mechanism  in  ora  in 
is  similar  to  that  in  liver.  Additional  data  on  the  cvm- 
partm  entail  on  of  glutamic  acid  and  glutamine  synthesis 
are  presented.  The  significance  of  the  findings  for  an 
interpretation  of  ammonia  metabolism  in  brain  is 
pointed  out.  (Contractor's  abstract) 


2096 

New  York  State  Psychiatric  Inst. ,  N.  Y. 

METABOLIC  COMPARTMENTS  IN  VIVO;  AMMONIA 
AND  GLUTAMIC  ACID  METABOLISM  IN  BRAIN  AND 
LIVER,  by  S.  Berl,  G.  Takagaki  and  others.  [1962] 
[8)p.  incl.  dlagrs.  tables,  refs.  (AFCSR-J250) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)725,  National  Institutes  cl 
Health,  Office  of  Naval  Research,  and  Research  Foun¬ 
dation  for  Mental  Hygiene,  Inc. )  AD  400851 

Unclassified 

Also  published  in  Jour.  Biol.  Chem. ,  v.  237:  2562- 

25*57X517 1985: 

The  metabolic  pathways  of  N^Hj  administered  to  cats 

by  intracarotid  infusion  in  experiments  cf  short  dura¬ 
tion  is  reported.  Glutamic  and  aspartic  adds  and  their 
associated  metabolites  were  isolated  from  brain,  liver, 
and  blood,  f.nd  the  isotope  concentration  in  the  various 
amino  and  amide  groups  was  determined.  The  results 


support  the  conclusion  that  the  metabolism  of  the  di car¬ 
boxylic  amino  acid  synthesized  in  the  tissue  and  of  its 
metabolic  derivatives  occur  in  cellular  compartments. 
(Contractor’s  abstract) 


2097 

New  York  State  Psychiatric  Inst. .  N.  Y. 

CARBON  DIOXIDE  FIXATION  IN  LOBSTER  NERVE,  by 
S.  -C.  Cheng  and  H.  Waelsch.  [1982]  [2]p.  Incl.  table, 
refs.  [AF  49(638)725]  Unclassified 

Published  In  Science,  v.  136:  782-783,  June  1,  1962. 

Aspartic,  glutamic,  maUc,  and  citric  (lsocitrlc)  acids 
were  isolated  by  chromatographic  methods  from  lobster 
nerves  incubated  with  Ringer’s  solution  containing 
C^-blcarbonate.  All  the  compounds  were  labeled;  the 
bulk  of  the  radioactivity  appeared  in  the  aspartic  add. 
The  findii.’S  suggest  the  operation  in  lobster  nerves  c£ 
the  citric  add  cycle  including  CO2  fixation.  (Contrac¬ 
tor's  abstract) 


2098 

New  York  State  U.  Dept,  of  Chemistry,  Long  Island 
Center,  Oyster  Bay,  N.  Y. 

INFRARED  SPECTRUM  AND  STRUCTURE  OF  GERMYL 
CYANIDE,  by  T.  D.  Goldfarb.  [1962]  [5]p.  lnd.  dlagrs. 
tables,  refs.  (AFOSR-24W)  (AF  AFOSR-61-11) 

AD  400073  Unclassified 


Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  642-646, 
X5g.  1,  1685. - 

The  infrared  spectra  of  GeH3CN  and  GeDjCN  have  been 
Investigated  in  the  260-4000-cm' 1  region  with  prism 
and  grating  spectrophotometers.  The  expected  C3y 

symmetry  has  been  confirmed,  and  7  of  the  8  fundamen¬ 
tal  vibrational  modes  of  each  molecule  have  been  as¬ 
signed  to  observed  hands  of  appropriate  shape.  The  fre¬ 
quencies  of  the  remaining  skeletal  bending  fundamentals 
have  been  assumed  to  be  one-half  the  frequency  of  their 
observed  overtones.  The  rotational  structures  cf  2  of 
the  perpendicular  bands  of  GeHjCN  have  been  resolved 

and  Coriolis  coefficients  have  been  determined.  The 
spectrum  in  the  region  of  the  CN  stretching  fundamental 
indicates  that  the  molecule  is  the  normal  cyanide.  No 
evidence  was  obtained  for  the  presence  cf  the  isocyanlde. 
This  observation  is  compared  with  those  obtained  for  the 
alkyl  germyl  cyano  and  silyl  cyano  compounds  which 
have  been  interpreted  as  equilibrium  mixtures  of  the 
normal  and  the  isocyanides.  (Contractor's  abstract) 

2098 

New  York  U.  [Dept,  of  Chemistry]  N.  Y. 

A  FUNDAMENTAL  STUDY  OF  THE  HYDRODYNAMIC 
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EQUATIONS  FOR  FREE-RADICAL  FLAMES,  by  E.  S. 
Campbell.  Final  rept.  Jan.  1957  -  Oct.  1962  [6]p. 
incl.  refs.  (AFOSR-4163)  (AF  49(638)169)  AD  288595 

Unclassified 

An  investigation  of  the  ozorr  oxygen  flame  is  presented. 
This  will  be  another  link  I*.  the  study  of  how  flame  prop¬ 
erties,  thickness,  speed,  heat  release,  specific  enthal¬ 
py,  mol-fraction  and  fractional  mass-flow  profiles, 
are  affected  by  the  kinetic  scheme  and  will  offer  another 
test  of  the  importance  of  assumptions  Introduced  in 
more  approximate  flame  theories.  This  system  is 
particularly  advantageous  for  2  reasons:  (1)  it  has  pos¬ 
sibly  the  simplest  kinetics  of  any  real  flame;  and  (2)  it 
has  been  studied  experimentally  over  a  wider  range  of 
the  relative  importance  of  the  different  elementary  re¬ 
actions  by  the  simple  expedient  of  varying  the  input 

(o3/o2). 


2100 

New  York  U.  [Dept,  of  Chemistry]  N.  Y. 

A  THEORETICAL  STUDY  OF  SOME  PROPERTIES  OF 
LAMINAR  STEADY  STATE  FLAMES  AS  A  FUNCTION 
OF  PROPERTIES  OF  THEIR  CHEMICAL  COMPONENTS, 
by  E.  S.  Campbell,  F.  J.  Helnen,  and  L.  M.  Schalt. 
[3962]  [9Jp.  Incl.  diagr.  tables,  refs.  (AFOSR-64- 
0145)  (Ar  49(638)169)  AD  432553  Unclassified 

Also  published  In  Ninth  Symposium  (lnternat'1. )  on 
Combustion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27- 
Sept.  1,  1962),  New  York,  Academic  Press,  1963, 
p.  72-80. 

This  paper  combines  results  of  3  different  types  of 
studies  in  an  attempt  to  begin  developing  a  mathematical 
and  physical  understanding  of  (1)  how  certain  flame 
properties  depend  upon  the  characteristics  of  the  flame 
gases,  and  (2)  the  significance  of  some  approximations 
which  have  been  introduced  Into  fl .  me  theories.  The 
types  of  studies  are:  (a)  the  construction  of  the  func¬ 
tional  form  of  the  general  asymptotic  solutions  to  the 
hydrodynamic  equations  for  laminar  steady  state  flames 
as  a  function  of  the  distance;  (b)  construction  of  differ¬ 
ent  methods  of  solving  the  equation  systems;  and  (c) 
numerical  studies  of  these  equation  for  both  hypotheti¬ 
cal  and  real  flames.  Mechanisms  for  the  most  impor¬ 
tant  numerical  sources  of  the  ideas  presented  are  given. 
The  essential  aspects  of  a  free  radical  for  flame  ki¬ 
netics  are  assumed  to  be:  (1)  In  the  presence  at  a  free 
radical,  a  chemical  reaction  can  proceed  with  a  com¬ 
paratively  low  activation  energy.  (2)  The  formation  of 
a  free  radical  requires  a  comparatively  high  activation 
energy.  (3)  Radical  recombination  involves  a  compara¬ 
tively  low  activation  energy.  Finally,  certain  prob¬ 
lems  encountered  in  numerical  Integrations  and  com¬ 
parative  usefulness  of  some  procedures  are  consid¬ 
ered.  Specific  attention  is  devoted  to  the  sensitivity 
of  the  calculation  to  starting  values.  (Contractor's 
abstract,  modified) 


2101 

New  York  U.  Dept,  of  Chemistry,  N.  Y. 

EXISTENCE  OF  A  "WELL-DEFINED"  ENERGY  FOR  AN 
IONIC  CRYSTAL;  JUSTIFICATION  OF  EWALD'S  FORMU¬ 
LAE  AND  OF  THEIR  USE  TO  DEDUCE  EQUATIONS  FOR 
MULTIPOSE  LATTICES,  by  E.  S.  Campbell.  {1962] 
(12fc>.  incl.  refs.  (AFOSR-1880)  (AF  49(638)969) 

Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  24: 
157-208.  Feb.  1963. 

The  Ewald  calculation  of  the  potential  defined  by  an  ionic 
lattice  is  shown  ,o  be  Justified  under  simple  general  con¬ 
ditions  which  are  given  for  the  existence  of  a  "well-de¬ 
fined"  specific  energy  for  an  ionic  crystal.  The  sig¬ 
nificance  of  the  Ewald  calculation  and  of  these  conditions 
is  clarified  by  a  prior  Ait,  mssion  of  the  connection  be¬ 
tween  the  specific  energy  Air  finite  and  infinite  lattices. 

K  is  shown  that  the  original  argument  given  to  Justify 
the  deduction  cf  formulae  tor  maltipole  lattices  from 
Ewald's  equations  contains  a  logical  error  which  led  to 
misleading  statements  about  the  potential  defined  by  a 
lattice  of  dipoles.  Conditions  for  the  validity  of  these 
formulae  are  given  and  proved.  Advantages  of  these 
formulae  are  discussed. 


2102 

New  York  U.  Dept,  of  Chemistry,  N.  Y. 

VALIDITY  OF  RATE  FACTORS  IN  FRLi  RADICAL 
AROMATIC  SUBSTITUTION,  by  R.  T.  Morrison.  J. 
Cases  and  others.  [1962]  [2j>.  incl.  table,  refs. 
(AFOSR- 64-1533)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AF08R-64-519  and 
National  Science  Foundation)  AD  446137 

Unclassified 

Also  published  hi  Jour.  Amer.  Chem.  Soc. ,  v.  84: 
4152-4153,  Nov.  5,  1962. 

On  the  basis  of  cert-  in  isotope  effects  and  the  i' nriings 
of  products  formed  by  dimerization  and  disproportiona¬ 
tion  of  arylcyclohexadienyl.  radicals,  the  vaUdity  of 
rate  factors  derived  from  data  an  Isomer  distribution 
and  substrate  competition  in  free  radical  aromatic  sub¬ 
stitution  has  been  Questioned.  It  is  shown  that  side  re¬ 
actions  have  no  significant  effect  an  isomer  distribution 
and  relative  reactivities  measured  by  prodou  analysis, 
and  that  such  data  provide  valid  rate  factors  for  tree 
radical  aromatic  institution. 


2103 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y. 

AN  EXTENSION  OF  ASCOU’S  THEOREM  AND  ITS 
APPLICATIONS  TO  THE  THEORY  OF  OPTIMAL  CON¬ 
TROL.  by  S.  S.  L.  Chang.  Jan.  1962,  80p.  incL  diagrs. 
(Technical  rept.  no.  400-51)  (AFC6R-1973)  (AF  49- 
1638)586)  AD  275989  Unclassified 
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Fresented  at  meeting  of  the  Amer.  Math.  Soc. ,  Jan. 
24,  1984. 

Aiso^publlMted  tr^  Trans.  Amer.  Math.  Soc.,  v.  115: 

Ascoil’s  theorem  deals  vlth  continuous  functions  and 
states  that  the  spice  of  bounded,  equi-coctinuous  func¬ 
tions  is  compact.  The  present  paper  extends  it  to  the 
measurable  functions.  Both  the  space  of  bounded  equl- 
measurable  functions,  and  its  product  vlth  the  space  of 
bounded  cqui-continuous  functions  are  compact.  The 
above  theorem  is  applied  to  2  problems  in  the  theory  of 
optimal  control:  (1)  To  give  an  existence  proof  of  opti¬ 
mal  cotitrol  among  allowed  control  functions  which  are 
measurable  and  enter  the  system  equations  In  a  non¬ 
linear  manner;  and  (2)  To  derive  a  necessary  condition 
for  optimal  control  In  bounded  phase  space.  The  con¬ 
dition  Is  different  and  simpler  than  the  one  derived 
previously  by  Gamkrelidze. 


2104 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y. 

CONTROL  SYSTEMS,  by  S.  S.  L.  Chang  and  J. 

Ragazzinl.  Final  rept.  Mar.  1962,  30p.  (AFOSR- 
2855)  (AF  49(638)586)  AD  281761  Unclassified 

As  the  theory  of  control  systems  develops,  the  trend  is 
toward  the  understanding  of  increasingly  sophisticated 
systems  which  do  more  than  merely  constrain  1  or  more 
controlled  variables  to  ptrform  or  react  in  a  fixed  pre¬ 
scribed  manner.  Various  criteria  of  optimization  mast 
be  sought  to  establish  the  design  rationale  of  such  con¬ 
trol  systems,  ana  much  of  the  work  reported  has  been 
90  directed.  For  instance,  systems  which  perform  in 
an  optimum  manner  not  just  under  1  set  of  conditions 
and  inputs  or  with  1  set  of  parameters  fall  In  this  class. 
These  are  systems  with  fixed  controllers  broadly  "tuned" 
to  cop"  with  a  variation  of  system  parameters  that  may 
occur  slowly  in  time  in  1  system  or  in  an  ensemble  or 
fixed  systems  to  which  they  may  be  attached.  For 
terminal  control  systems,  investigations  of  optimum 
control  using  Prmtryagin's  maximum  principle  to  estab¬ 
lish  control  policy  have  been  developed. 


2105 

New  York  U.  Dept,  of  Electrical  Engineering,  N.  Y. 

ON  THE  DIGITAL  COMPUTER  CLASSIFICATION  OF 
GEOMETRIC  LINE  PATTERNS,  by  H.  Freeman.  [1962] 
[13}p.  inci.  dlagrs.  (AFOSR-3281)  (AF  AFOSR-S2- 
1-32)  Unclassilied 

Presented  at  Nat'l.  Electronics  Ccnf. ,  Chicago,  Ill. , 
Oct.  8-10,  1962. 

Also  pubUshed  in  Proc.  Nat'l.  Electronics  Conf. ,  v. 

18:  312-324,  1962. 

This  paper  is  concerned  with  techniques  for  the  syste- 
m  tic  classification  of  planar  geometric  line  patterns 
of  arbitrary  configuration.  The  techniques  are  based 
on  a  method  of  quantizing  and  encoding  which  facilitates 


classification  in  a  digital  computer.  Emphasis  is  placed 
on  three  transformations  from  which  a  variety  of  pattern 
properties  can  be  derived.  The  transformations  Involve, 
in  turn,  the  directional  components  of  the  pattern,  the 
pattern's  degree  of  asymmetry  about  a  specified  set  d 
axes,  and  the  curvature  components  contained  in  ihe 
pattern's  contours.  (Contractor's  abstract) 
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New  York  U.  [Dept,  of  Electrical  Engineering]  N.  Y. 

ADAPTIVE  INFORMATION  PROCESSING,  by  S.  S.  L. 
Chang.  [1962]  [6)p.  incl.  dlagrs.  (AFCSR-3436) 

(AF  AFOSR-62-321)  Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
Los  Angeles,  Calil. ,  Aug.  21-24,  1962. 

Also  publish -d  in  WESCON  Technical  Pipers,  v.  6: 
TPart  4):  Paper  no.  16.1,  p.  1-6. 

This  paper  describes  the  underlying  theory  of  a  compu¬ 
ter  program  for  interpolation,  integration,  aid  differ¬ 
entiation  of  a  function  f(x)  which  is  unknown  except  at 
sampling  points.  The  program  yields  automatically  the 
formula  to  be  used  so  Out  the  prra-»«sed  result  is  the 
most  likely  one  among  all  possible  ones.  The  expected 
error  is  also  given.  The  pregram  is  based  on  statisti¬ 
cal  decision  theory  with  the  assumption  that  f(x)  has  a 
power  spectrum  which  may  or  may  not  be  known.  In  the 
special  case  that  there  is  no  error  at  sampling  points 
and  the  power  spectrum  is  bandlimited,  the  general 
formula  for  interpolation  Is  reduced  to  a  cardinal  data 
hold,  and  the  general  expression  for  expected  error  is 
reduced  to  a  statement  cf  Shanon's  sampling  theorem. 
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New  York  U.  Dept,  cf  Electrical  Engineering,  N.  Y. 

JUSTIFICATION  AND  LIMITATION  OF  A  TWO- PARAME¬ 
TER.  TWO- ADJUSTMENT,  SELF-ADAPTIVE  SYSTEM, 
by  H.  J.  Perils.  [1962]  [33 Jp.  Inch  diagvs.  rels. 

[Rept.  no-  P63  120]  (AFOSR-64-2317)  (AF  AFOSR-62- 
321)  AD  452323  Unclassified 

Presented  at  Winter  general  meeting  ol  the  Inst.  Elec. 

&  Electron.  Engineers.  New  York,  N.  Y. ,  Jan.  27- 
Feb.  I,  2963. 

Also  published  in  IEEE  Trans,  on  Appl.  and  Indus. .  v. 

82:  220-229,  July  1963. 

Control  systems  incorporating  a  plant  with  2  varying  pa¬ 
rameters  were  analyzed.  For  the  specific  systems  stud¬ 
ied,  it  was  shown  that  given  the  known  nominal  plant  ar.d 
system  transmittance  a  passive  system  can  be  designed 
which  will  reduce  the  effects  cf  plant  variations  to  any 
desired  level.  Merely  considering  the  fact  that  a  known 
plant  has  wide  variations  in  Us  parameters  is  not  suffi¬ 
cient  to  justify  an  active  adaptive  system.  When  the 
effect  of  measurement  noise  in  the  system  output  is  also 
considered,  it  is  seen  that  self-adaption  could  be  justified 
on  the  basis  of  both  low  sensitivity  to  plant  variations 
and  low  relative  measurement  noise  response.  Since 
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the  accuracy  ol  identification  Is  a  function  of  measure¬ 
ment  time,  there  appears  to  be  a  fundamental  limita¬ 
tion  in  this  class  of  self-adaption.  The  measurement 
time  for  a  particular  adjustment  accuracy  retired  that 
the  plant  parameters  should  not  tary  faster  than  a  cer¬ 
tain  rate.  This  allows  for  a  crude  estimation  to  be 
made  of  how  slow  a  slowly-varying  plant  must  be. 
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New  Yo rk  U.  [Dept,  of  Physics]  N.  Y. 

(GAS  DISCHARGE  PHENOMENA],  bv  B.  Bederson. 
Final  letter  rept.  Jan.  1,  1962.  2p.  (AF  18(600)1701} 

Unclassified 

The  general  aim  of  this  project  has  been  the  develop¬ 
ment  and  application  of  microwave  diagnostic  methods 
to  investigate  fundamental  atomic  processes  occurring 
in  gaseous  discharges.  In  particular  an  attempt  was 
made  to  study  the  volume  and  surface  recombination  of 
atomic  hydrogen  in  a  discharge.  To  this  end,  a  cavity 
spectrometer  apparatus  was  developed.  The  results 
were  not  sufficiently  reliable  or  reproducible  to  obtain 
recombination  information.  Modifications  and  redesign 
oi  the  apparatus  are  in  progress. 
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New  York  U.  [Dept,  of  Physics]  N.  Y. 

[ATOMIC  HYDROGEN  RECOMBINATION  STUDIES],  by 
B.  Bederson.  Final  rept.  Nov.  21,  1962,  3p.  (AFOSR- 
40-5 ! ;  (AF  49(638)943)  AD  289275  Unclassified 

The  development  of  microwave  diagnostic  techniques  for 
tneasuys^  the  concentration  of  hydrogen  atoms  in  a  dis¬ 
charge  and  the  application  of  these  methods  to  the  s'udy 
o?  the  sate  constants  associated  with  volume  and  sur¬ 
face  recomb. nation  is  investigated.  A  microwave  cavi¬ 
ty  spectrometer  has  been  built,  especially  designed  to 
detect  the  1420  Me  sec  transition  in  atomic  hydrogen 
corresponding  essentially  to  the  zero  field  hypertine 
separatioti  of  the  ground  state.  It  has  been  designed  so 
that  line  shape  measurements  may  be  obtained  in  both 
the  absorption  anc  dispersion  modes.  One  can  then  re¬ 
late  these  measurements  to  the  concentration  ol  atomic 
hydrogen  within  a  test  volume  positioned  in  the  cavity, 
thereby  providing  a  means  o?  measuring  recombination 
rate  constants.  (Contractor's  abstract) 
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New  York  U.  Inst,  of  Mathematical  Sciences,  S.  Y. 

THE  DISCRIMINANT  OF  HILL'S  EQUATION,  by  D,  L. 
Jagerman.  Nov.  1962,  43p.  (Research  repi.no.  8R- 
39)  (AFOSR-4606)  (AF  49(6385229)  AD  297220 

Unclassified 

Structure  theorems  for  the  discriminant,  A(t'^).'oi 
Hill’s  differential  equation  are  developed  by  rr.icns  of 
interpolator  function  theory  (cardinal  series  represen 
tattoos).  A  method  of  solution  of  Hill’s  equation  is  de¬ 
veloped  yielding  an  asymptotic  expansion  of  the  dis¬ 


criminant  for  large  [oil  with  error  term  0([ui|"®). 
Asymptotic  expansions  for  the  eigenvalues  X’n  for 

large  n  are  obtained  with  error  terms  0{n"’1).  Relations 
between  the  occurrence  of  double  zeros  of  the  discrimi¬ 
nant  and  the  period  of  the  coefficient  function  in  Hill’s 
differential  equation  are  established.  A  discriminant  ■ 
like  function  D!«^)  is  Introduced  and  an  interpolatory 
function-theoretic  structure  result  io  obtained.  (Con¬ 
tractor’s  abstract) 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

(HYDROMAGNETIC  TURBULENCE],  by  R.  H.  Krafchnan. 
Finai  rept.  Mar.  1,  19a8-Feb.  28,  1962.  June  1962 
[12]p.  incl.  refs.  (AF06R-2779)  (AF  49(638)341) 

AD  289438  Unclassified 

Research  under  this  contract  has  been  directed  towards 
the  theoretical  study  of  fluids  under  conditions  where 
their  behavior  must  be  described  statistically.  Two 
broad  classes  of  problems  are  considered:  (1)  turbu¬ 
lence,  a  random  macroscopic  motion  in  which  the  fluid 
can  be  considered  a  continuous  medium  and  (2)  micro¬ 
scopic  statistical  mechanics,  in  which  the  fluid  Is 
treated  as  a  system  of  very  many  interacting  particles. 
These  2  subjects  are  unified  by  the  fact  that  very  similar 
mathematical  methods  may  be  used  for  both. 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

ON  THE  MALKUS  THEORY  OF  TURBULENCE,  by  E.  A. 
Spiegel.  [1962]  [28}p.  incl.  diagrs.  refs.  (AFOSR- 
J504)  (AF  49(638)341)  AD  406281  Unclassified 

Also  published  in  Colloq.  Internationaux  du  Cent!  e  Nat’l. 
de  la  Recherche  Scientifique;  Mfecanique  de  la  Turbu¬ 
lence,  Marseille  (France)  (Aug.  28-Sept.  2.  1961), 

Paris.  CRN’S.  No.  108:  181-208,  1962. 

The  aim  of  the  Malkus  theory  is  to  avoid  explicit  non¬ 
linear  calculations  by  appeal  to  an  optimization  principle 
which  characterizes  statistically  steady  turbulence. 

The  principle  oi  maximum  dissipation  is  offered  as  the 
possibly  correct  one  and  is  shown  to  be  equivalent  to 
maximum  host  transport  for  thermal  turbulence.  The 
present  discussion  outlines  Malkus’  procedure  for  find¬ 
ing  the  state  of  maximum  heat  transport  in  a  thermally 
correcting,  turbulent  fluid.  The  particular  situation  dis¬ 
cussed  is  that  af  natural  convection  between  2  parallel, 
rigid,  slippery,  perfectly  cnr-ductinc  plates.  The  fluctu 
ating  velocity  and  temperature  fields  arc  decomposed  irto 
the  set  of  normal  modes  of  the  linearized  equations.  In 
terms  of  this  representation  the  energetics  of  thermal 
turbulence  is  discussed  qualitatively  and  the  effects  of 
nonlinearity  are  pointed  out  With  this  discussion  as 
background,  Malkus’  assumptions  are  introduced.  These 
are:  (1)  The  mean  temperature  gradient  is  nowhere  posi¬ 
tive;  (2)  A  finite  range  of  wavenumbers  is  effective  in 
transporting  heat;  and  (3)  The  highest  vertical  wavenum¬ 
ber  contributing  to  the  heat  transport  is  marginally  sta¬ 
ble  on  the  mean  temperature  profile.  Physics! 
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arguments  are  offered  to  Justify  aacL  of  these  assump¬ 
tions,  but  the  best  justification  is  in  the  presentation  of 
results.  The  Malkus  theory  predicts  the  observed  form 
of  the  temperature  gradient  Just  inside  the  boundary 
layer  and  the  correct  form  of  the  heat  transport  law. 
The  final  impression  is  that  the  theory  has  much  to 
recommend  It  and  that  it  raises  a  number  of  interest¬ 
ing  questions  about  turbulent  flows. 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

TRIAL  AND  ERROR  PREDICATES  AND  THE  SOLU¬ 
TION  TO  A  PROBLEM  OF  MOSTOWSKTS,  by  H. 
Putnam.  June  8,  1961,  42p.  (Kept.  no.  JMM-NYU 
290)  (AF06R-817)  (AF  49(638)777)  Unclassified 

It  is  proved  that  every  consistent  formula  of  quantifica¬ 
tion  theory  has  a  model  in  MostowsWs  field  of  sets. 
(Contractor's  abstract) 
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Near  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

ENUMERATION  WITHOUT  REPETITION,  by  H. 
Putnam.  June  8,  1361,  4p.  (Rept.  no.  IMM-NYU- 
291)  (AFOCR-818)  (AF  48(338)777)  Unclassified 

An  example  is  constructed  of  a  recur  lively  enumerable 
family  of  recursively  enumerable  sets  whiii  can  not  be 
recursively  enumerated  without  repetitions.  (Contrac¬ 
tor’s  abstract) 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

MAGNETOHYDRODYNAMIC  FLOW  PAST  A  THIN  AIR¬ 
FOIL,  by  E.  Cumberbatch,  L.  Sarason,  and  H. 
Weitzner.  Mar.  15,  1962  [71 J).  Incl.  dlagrs.  (AFQSK- 
2278)  (AF  49(638)1006)  AD  278239  Unclassified 

Also  published  In  A1AA  Jour. ,  v.  1:  679-690,  Mar. 

1983.  (AF06R-J537;  AD  407873) 

The  steady  flow  of  a  perfectly  conducting  magnetohy- 
drodynamte  fluid  past  a  thin  non-conducting  airfoil  is 
studied  in  the  model  In  which  the  fluid  variables  obey 
the  Lundqulst  equations  linearized  about  a  constant  un¬ 
perturbed  flow.  Hyperliptic  flows,  in  which  hyperbolic 
ar.d  elliptic  fields  are  superimposed,  are  considered. 
Remits  of  Grad,  McCune  and  Resler,  and  Sears  and 
Resler  are  extended  to  the  case  of  an  arbitrarily  in¬ 
clined  unperturbed  Held.  The  general  solution  contains 
4  line  singularities  along  the  characteristics  through 
the  ends  of  the  body,  end  has  2  arbitrary  constants.  By 
a  generalized  Kutta-JoukowsU  condition  these  con¬ 
stants  are  fixed  so  th.it  2  of  the  line  singularities  dis¬ 
appear.  Specifically,  -t  is  required  that  the  solution 
be  locally  square  tnlegrabie.  Behavior  of  the  expo¬ 


nents  of  ihe  singularities  is  investigated  by  numerical 
computation  and,  in  limiting  cases,  analytically.  The 
singular  parts  of  some  flows  are  Investigated  numerical¬ 
ly.  (Contractor’s  abstract) 
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New  York  U.  Inst.  of  Mathematical  Sciences,  N.  Y. 

MAGNETOHYDRODYNAMIC  MACH  CONES,  by  E. 
Cumberbatch.  [1962]  [4}p.  incl.  dlagrs.  (AF06R- 
J536)  (AF  49(638)1006)  AD  407868  Unclassified 

Also  published  in  Jour.  Aerospace  Sci. ,  v.  29:  1476- 


Features  of  the  surfaces  of  min  disturbance  created  by 
a  small  object  in  steady  motion  through  a  conducting 
fluid  are  examined.  These  surfaces  are  found  by  draw¬ 
ing  tangent  cones  from  the  object  to  the  relevant  wave- 
front  diagrams.  The  cuter  wave  cone  (when  present)  is 
emocth,  but  the  2  Inner  cones  have  cross  sections  simi¬ 
lar  to  the  cusped  figures  of  the  Inner  wave-front  dia¬ 
gram.  It  Is  conjectured  that  the  disturbance  may  be 
concentrated  along  such  line  cusps.  This  has  particular 
relevance  in  the  application  of  known  2-rtlmensiorJtl  re¬ 
sults  to  3-dlmensIonal  problems,  say  In  tne  well-known 
techniques  of  aerodynamics.  In  MHD  the  omission  of  the 
large  disturbance  characteristics  implicit  in  a  2-dlmen- 
3ioc”l  solution  may  Invalidate  Its  use  in  any  practical 
3-dl)uenslonal  problem.  (Contractor's  abstract) 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

MAGNETOHYDRODYNAMIC  FLOW  PAST  A  THIN  AIR¬ 
FOIL,  by  E.  Cumberbatch,  L.  Sarason,  and  H. 

Weitzner.  [1962]  [i2]p-  tad-  dlagrs.  (AFOSR-J537) 

(AF  48(638)1006)  AD  407873  Unclassified 

Also  published  In  AIAA  Jour. ,  v.  It  679-690,  Mar.  1963. 

For  abstract  see  Item  no.  2115,  Vol.  VI. 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

DISPERSION  RELATIONS  E."  RAREFIED  GAS  DYNAM¬ 
ICS,  by  L.  Sirovich.  [1962,  [11 ]p.  Incl.  dlagrs.  tables, 
refs.  (AFOSR-J538)  (AF  49(628)1006)  AD  4K895 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  6:  10-20,  Jan.  1963. 

The  1 -dimensional  Initial-value  problem  of  a  mon¬ 
atomic  single  component  gas  is  considered.  Using  the 
lines:  -ized  Boltzmann  equation  the  dispersion  relation  is 
studied.  In  addition  to  the  usual  gas-dynamic  sound 
waves,  roe  finds  an  infinity  of  decaying  propagating 
waves.  The  phenomenon  exhibits  itself  as  a  sequence 
of  epochs,  the  last  state  of  which  is  hydrodynamic. 

With  reference  to  the  same  problem,  macroscopic  equa¬ 
tions  such  as  Euler,  Navier-Stokes,  Burnett,  moments 
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equations,  etc. ,  are  conslde-  au  In  addition,  the  re¬ 
cently  considered  kinetic  models  oi  Gross  et  al.  are  ap¬ 
plied  to  the  problem.  These  various  formulations  are 
critically  analyzed  and  compared  with  each  other  and 
with  the  Boltzmann  analysis.  Lastly,  several  modifica¬ 
tions  rre  offered  which  remedy  some  of  the  shortcom¬ 
ings  which  appear  in  the  approximate  theories.  {Con¬ 
tractor's  abstract) 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

ASYMPTOTIC  THEORY  OF  THE  BOLTZMANN  EQUA¬ 
TION.  E,  by  H.  Grad.  [1962]  (34 i>.  incl.  diagrs.  refs. 
(AFOSR-J1212)  (AF  49(638)1006)  AD  424250 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Internal.  Symposium,  Paris  (France)  (June  1962), 

New  York,  Academic  Press,  Suppl. ,  v.  t:  26-59,  1963. 
(AFOSR-5312) 

Some  properties  are  derived  of  the  Boltzmann  equation 
which  are  needed  for  asymptotic  theory  but  which  also 
have  their  own  intrinsic  interest.  Bounds  and  informa¬ 
tion  regarding  the  spectrum  of  the  collision  operator  are 
obtained  as  well  as  an  existence  theorem  for  the  linear 
Boltzmann  equation.  (Contractor's  abstract) 


2120 

New  York  U.  Inst,  erf  Mathematical  Sciences,  N.  Y. 

STEADY  MAGNETOHYDRODYNAMIC  FLOW  PAST  A 
NONCONDUCTING  WEDGE,  by  C.  K.  Chu  ar.d  Y.  M. 
Lynn.  [1962]  [6]p.  incl.  diagrs.  refs.  (AFOSR-J1274) 
(AF  49(638)1006)  AD  424348  Unclassified 

Presented  at  Seventeenth  annual  meeting  of  the  Amer. 
Rocket  Soc. ,  Los  Angeles,  Calif.,  Nov.  13-18,  1962. 

Also  published  in  A1AA  Jour. ,  v.  1:  1062-1067,  May 

rassr  — 

The  steady  2-dimensional  magnetohydrodynamic  flow  of 
an  infinitely  conducting  fluid  past  a  nonconducting  wedge 
with  nonaligned  flow  and  magnetic  field  is  discussed. 

The  flows  considered  are  in  the  superfast  or  fully  hy¬ 
perbolic  regime.  The  flows  consist  of  several  regions 
of  uniformity  connected  by  shocks  and  expansion  waves. 
Because  of  the  boundary  condition  on  the  magnetic  field, 
the  magnetic  field  must  be  the  same  in  the  regions  above 
and  below  the  wedge;  thus  the  flows  in  these  regions 
are  coupled,  unlike  in  the  case  of  ordinary  supersonic 
gus-dyiumlcs.  Only  small  wedge  angles  and  weak  waves 
(characteristics)  are  considered.  The  problem  thus  is 
linearized,  and  explicit  solutions  are  obtained  which 
are  qualitatively  similar  to  the  nonlinear  solutions. 

Some  interesting  and  unexpected  features  arise,  and 
they  are  discussed  in  detail.  (Contractor's-  ibstract) 
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New  York  U.  [Inst,  of  Mathematical  Sciences]  N.  Y. 

SOME  OBSERVATIONS  ON  CONTINUUM  MECHANICS 
WITH  EMPHASIS  Of  ELASTICITY,  by  J.  J.  Stoker. 
[1962]  [40jp-  incl-  diagrs.  refs.  (AFOSR-43581  (AF  49- 
(638)1049)  Unclassified 

Also  published  in  Bull.  Amer.  Math.  Soc. ,  v.  66;  239- 
718,  July  1962. 

This  lecture  gives  a  brief  outline  erf  the  following:  (1)  the 
general  theory  of  the  mechanics  of  continuous  media; 

(2)  the  stability  under  compression  of  thin  and  thick 
elastic  solids;  (3)  bodies  of  zero  thickness,  i.e.  elastic 
surfaces;  and  (4)  some  observations  of  a  general  nature 
2  about  mathematics  in  the  United  States. 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

A  GENERALIZATION  OF  MIXING- LENGTH  THEORY  OF 
TURBULENT  CONVECTION,  by  E.  A.  Spiegel.  Dec. 
1962,  lOp.  (AFOSR-Jinoi)  (A F  49(638)1065) 

AD  427627  Unclassified 

Also  published  In  Astrophys.  Jour. ,  v.  138:  216-225, 

July  1,  1963. 

The  mixing-length  theory  as  currently  employed  Is  valid 
only  when  the  mixing  length  Is  sufficiently  small.  The 
present  work  attempts  to  remove  this  limitation  by  writ¬ 
ing  a  heat-transfer  integral  for  convectlng  fluid  elements. 
There  then  follows  an  lntegrodifferentlal  equation  for  the 
mean  temperature  in  a  convectlng  medium.  B  is  indi¬ 
cated  how  this  equation  may  be  used  to  include  the  ef¬ 
fects  of  penetration  into  convectively  stable  regions  from 
adjacent  stable  regions. 


Nobel  Inst,  for  Neurophysiology,  Stockholm  (Sweden), 
see  Karolinsk-..  Inst.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  {&  eden). 
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Nobel  Inst,  for  Physics,  Stockholm  (Sweden). 

WIDE  RANGE  TIME  TO  PULSE  HEIGHT  CONVERTER, 
by  P.  Thieberger.  Feb.  10,  1962  [!5)p.  Incl.  illus. 
diagrs.  refs.  (Technical  note  no.  9)  (AFOSR-2244) 

(In  cooperation  with  Royal  tart,  of  Tech. ,  Stockholm 
(Sweden))  (AF  61(052)118)  AD  272430  Unclassified 

Also  publlshed.in  Arkiv  Fystk,  v.  22:  127-137,  1962. 

A  fast  pulse  sampling  circuit  used  with  the  saw-tooth 
generator  of  a  fast  oscilloscope  is  descr  -bed.  The  ar¬ 
rangement  is  intended  for  time  measurements  such  as 
arising  in  nuclear  half-life  determinations  or  time  of 
flight  experiments.  It  is  shorn  that  it  Is  useful  for 
times  ranging  from  10"  *0  sec  to  about  500  sec.  (Con¬ 
tractor's  ibstract) 
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2124 

Nobel  tost.  lor  Physics,  Stockholm  (Sweden). 

DETERMINATION  OF  THE  MAGNETIC  MOMENT  OF 
THE  FIRST  EXCITED  STATE  IN  Sc44,  by  L  BergstrBm 
and  P.  Thleberger.  Apr.  15,  1962  [14  Jp.  Incl.  diagrs. 
tables,  rets.  (Technical  note  no.  10)  (AFOSR-2I03) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  61(052)118  and  Statens  Rad  fBr  Atom- 
forsknlng)  AD  280977  Unclassified 

Also  polished  in  Arklv  Fysik,  v.  22:  307-315,  1962. 

The  g-factor  of  the  153  ns  first  excited  state  in  Sc44  has 
been  determined  by  studying  the  oscillations  around  the 
exponential  decay  curve  which  appear  when  the  sample 
is  placed  in  a  magnetic  field.  With  the  assumption  that 
paramagnetic  effects  can  be  neglected,  a  value  for  the 
g-factor  of  0. 35  ±  0. 02  is  obtained  as  an  average  of  3 
different  runs.  From  conventional  angular  correlation 
measurements  an  anisotropy  of  ♦  9. 5  *  2. 5%  is  ob¬ 
tained.  Ag  as  calculated  from  the  amplitude  of  the  os¬ 
cillations  corresponds  to  an  anisotropy  of  6. 5  ±  1%. 

This  supports  the  assumption  that  the  multipolarities 
involved  are  pure  Ml  and  that  the  spin  sequence  is  1, 2 
and  3  units,  which  corresponds  to  an  anisotropy  of  7.  7%. 
The  magnetic  moment  of  the  153  ns  state  is  then  +  0.  70 
±  0. 04  nuclear  magnetons.  (Contractor's  abstract) 


2125 

Nobel  Inst,  for  Physics,  Stockholm  (Sweden). 

INVESTIGATION  OF  NUCLEAR  REACTIONS  INDUCED 
BY  HEAVY  ION  BOMBARDMENT  AND  OF  EXCITED 
LEVELS  IN  HEAVY  NUCLEI,  by  L  BergstrBm  and  B. 
Astrom.  June  15,  1962  [18fe>.  incl.  diagrs.  refs. 
(AFOSR-2975)  (AF  61(052)118)  AD  278240 

Unclassified 

The  following  work  Is  reported:  (1)  Angular  correlations 
in  (o,p)-  and  (a, o')-  reactions  at  14  mer.  (2)  Heavy 
ioa  induced  reactions  and  properties  of  light  astatine 
isotopes  formed  in  those  reactions.  (3)  Study  of  energy 
levels,  transition  probabUlties,  etc.  in  several  iso¬ 
topes  mostly  in  the  lead  region,  excited  in  radioactive 
decay.  (4)  Stopping  of  heavy  ions  in  various  materials, 
and  (5)  New  instruments  and  methods  -  (a)  automatic 
gain  controlled  amplifier,  (b)  use  of  CRT  oscilloscopes 
in  time-  and  pulse-height  measurements,  (c)  time  to 
pulse-height  converter,  and  (d)  surface  barrier  semi¬ 
conductor  detectors.  (Contractor's  abstract) 


2126 

[Nobel  Inst,  for  Physics,  Stockholm  (Sweden)  j 

INVESTIGATIONS  OF  GAMMA  RADIATION  FROM  NU¬ 
CLEAR  REACTIONS,  by  K.  G.  Malmfors.  Final  rept. 
Feb.  1,  1961  -  Jan.  31,  1962,  July  3,  1962,  3p. 
(AF06R-3161)  (AF  EOAR-61-8)  Unclassified 

In  these  investigations,  the  proton  beam  from  the  cyclo¬ 
tron  was  directed  to  a  target  which  was  placed  inside 


the  spectrometer  at  ihe  distance  cf  5  cm  from  a  gold  coc- 
verter.  The  flight-times  of  the  electron  and  the  posltrcji 
were  converted  into  pulse-height  and  added  together,  thus 
making  it  possible  to  display  a  y-spectrum  on  a  100- 
channel  pulse-height-analyzer.  A  systematic  study  was 
carried  out  on  the  influence  of  the  size,  shape,  and  thick¬ 
ness  of  the  converter  in  order  to  find  the  optimum  condi¬ 
tions.  The  results  indicate  that  the  width  of  the  con¬ 
verter  should  not  be  more  than  2  or  3  mm  so  that  the 
electrons  and  the  positrons  get  free  of  the  converter  after 
the  first  revolution.  An  investigation  was  made  of  the 
possibility  of  placing  the  target  material  on  the  converter 
and  to  lead  the  cyclotron  beam  up  to  this  new  target  posi¬ 
tion.  An  investigation  d  Ihe  possible  use  of  the  spec¬ 
trometer  as  a  Compton-spectrometer  without  depending 
on  the  cyclotron  for  the  timing  system  was  made. 


2127 

Nobel  Inst,  for  Physics,  Stockholm  (Sweden). 

YlASS  NUMBER  ASSIGNMENTS  AND  y-RAY  SPECTRA 
OF  SOME  NEUTRON  RICH  Sn  AND  Sb  ISOTOPES,  by  J. 
fhler,  G.  H.  Neumann  and  others.  [1961  ]  [14 Jp.  Incl. 
iiagrs.  tables,  refs.  [AF  EOAR-62-8G] 

Unclassified 

Published  In  Arklv  Fysik,  v.  21:  35-48,  1961. 

Electromagnetic  Isotope  separations  have  been  performed 
on  Sn  and  Sb,  prepared  from  fissioned  uranium.  The 
different  samples  were  studied  for  their  half-lives  and 
y- spectra.  New  information  was  obtained  concerning 
v-rays.  Data  are  given  for  Sn127,  Sn128,  Sb127,  Sb128 
and  Sb129.  The  results  obtained  are  mainly  in  agreement 
with  previously  known  data. 

2128 

North  American  Aviation,  Inc.  Missile  Development  Div. , 
Downey,  Calif. 

BOUNDARY  LAYER  TRANSITION  AT  SUPERSONIC 
SPEEDS-THREE  DIMENSIONAL  ROUGHNESS  EFFECTS 
(SPHERES),  by  E.  R.  van  Driest  and  C.  B.  Blumer. 

Aug.  15,  1961,  48p.  incl.  diagrs.  tables.  (Rept.  no. 
SID-61-275)  (AFOSR-1531)  (AF  49(638)250)  AD  265237 

Unclassified 

Also  published  in  Jour.  Aerospace  Sci. ,  v.  29:  909-916, 
Aug.  1962. 

For  abstract  see  Item  no.  2025.  Vol.  V. 


2129 

North  American  Aviation,  Inc.  [Missile  Development  Dlv.  ] 
Downey,  Calif. 

THE  EFFECTS  OF  FREE-STREAM  TURBULENCE  AND 
PRESSURE  GRADIENT  ON  BOUNDARY  LAYER  TRAN¬ 
SITION,  by  E.  R.  van  Driest  and  C.  B.  Blumer.  May 
1962,  13p.  incl.  diagrs.  (Rept.  no.  SID-62-657) 
(AFOSR-3146)  (AF  49(638)250)  Unclassified 
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A  theory  of  boundary  layer  transition  is  presented 
which  includes  the  effects  of  Iree-strearo  turbulence  and 
pressure  gradient.  The  basic  notion  underlying  the  de¬ 
velopment  concerns  the  separation  of  the  vortlcity  In 
the  boundary  layer.  The  theory  agrees  well  with  ex¬ 
perimental  data.  It  can  also  indicate  the  effects  of  Mach 
number  and  heat  transfer. 


2130 

North  American  Aviation,  Inc.  fiocketdyne  Dlv. ,  Canoga 
Park,  Calif. 

THE  ONSET  OF  DETONATION  IN  A  DROPLET  COM¬ 
BUSTION  FIELD,  by  F.  B.  Cramer.  [1962]  [5]p.  inci. 
illus.  dlagrs.  table.  [AF  49(638)817]  Unclassified 

Published  in  Ninth  Symposium  (Internat'l. )  on  Combus¬ 
tion,  Cornell  U. ,  Ithaca,  N.  Y.  (Aug.  27-Sept.  1, 

1962),  New  York,  Academic  Press,  1963,  p.  482-487. 

A  sequence  of  events  has  been  descrined  which  offers 
an  explanation  for  the  processes  loading  to  the  onset  of 
detonation  in  a  heterogeneous  field  of  low  volatility  fuel 
droplets.  WhUe  the  gross  pattern  appears  superficial¬ 
ly  similar  to  that  occurring  in  premixed  gases,  the  de¬ 
tailed  mechanisms  must  be  explained  in  terms  of  the 
physical  behavior  of  the  liquid  component  of  the  2-phase 
system.  The  pressure  ratios  and  shock  velocity  of  both 
weak  and  strong  shocks  fall  very  close  to  the  values 
which  are  calculated  for  oxygen.  The  highest  concen¬ 
trate  n  of  fuel  was  0. 20  vol-%.  The  transport  phe- 
nor  ena  to  produce  fuel  vapor  at  a  rate  sufficient  to 
drive  these  detonation-like  waves  at  the  temperature 
differentials  involved  require  specific  surfaces  which 
are  orders  of  magnitude  greater  than  the  original  spray 
presented.  A  type  of  mechanitical  shattering  must  be 
available  which  will  produce  enough  of  a  lets  than  10u 
droplet  mist  to  provide  sufficient  fuel  vapor  to  continue 
to  drive  the  detonation  front.  The  effects  of  the  pre- 
detonation,  flame-driven  flow  field  controls  the  time 
and  magnitude  of  the  onset  of  detonation  througn  drop¬ 
let  shattering  these  flows  impose.  (Contractor's 
abstract,  modified) 


2131 

North  American  Aviation,  Inc.  Space  and  Information 
Systems  Div. ,  Downey,  Calif. 

BOUNDARY  LAYER  TRANSITION:  FREES TREAM 
TURBULENCE  AND  PRESSURE  GRADIENT  EFFECTS, 
by  E.  R.  van  Driest  and  C.  B.  Blumer.  [1962]  I4]p. 
mci.  diagrs.  table,  refs.  (AFOSR-J1036)  (AF  49- 
(638)1178)  Unclassified 

Also  published  in  AIAA  Jour. ,  v.  1:  1303-1306,  June 
1963: 

A  theory  ol  boundary  layer  transition  is  presented 
which  includes  the  effects  of  freestream  turbulence  and 
pressure  gradient.  The  basic  notion  underlying  the  de¬ 
velopment  concerns  the  remoteness  of  the  boundary 
layer  vorticity  from  the  surface.  The  theory  agrees 
well  with  experimental  data.  The  laminar  boundary 
layer  solutions  of  Pohlhausen  and  Falkner-Skan  are 


used  to  calculate  the  effect  of  pressure  gradient  on 
transition.  Engineer  tng  formulas  are  presented,  and 
one  example  is  calculated  showing  the  application  of  the 
theory  to  a  body  of  revolution.  The  theory  also  can  In¬ 
dicate  the  effects  of  Mach  number  and  heat  transfer. 


2132 

North  American  Philips  Co. ,  Inc.  Philips  Lebs. , 

Irvin gton-i.-n- Hudson,  N.  Y. 

RESEARCH  ON  X-RAY  DETERMINATION  OF  PRECI¬ 
SION  LATTICE  PARAMETERS,  by  W.  Parrish,  M. 

Mack,  and  J.  Taylor.  Final  rept.  June  30,  1962,  57p. 
incl.  illus.  dlagrs.  tables,  refs.  (Technical  rept.  no. 
156)  (AFOSR-3082)  (AF  49(638)620)  Unclassified 

Ths  application  of  the  centroid  method  !=  powder  line 
profiles  obtained  with  the  x-ray  diffractometer  is  shown 
to  lead  to  lattice  parameters  which  are  independent  of 
the  diffraction  angle.  Thus  it  appears  that  the  lattice 
parameter  is  free  of  systematic  errors  and  that  the 
centroid  method  has  properly  accounted  for  the  aberra¬ 
tions  which  distort  :id  shift  the  line  profile.  The  instru¬ 
mentation  and  methodology  necessary  for  results  of  the 
highest  precision  are  discussed.  The  effect  of  inter¬ 
ferences  from  the  Hog  ^  satellites  and  X3  lines  i3 

described.  Three  different  methods  that  have  been  pro¬ 
posed  for  the  determination  of  centroids  have  been  In¬ 
vestigated  and  applied  to  both  spectra]  and  powder  line 
profiles,  and  the  necessity  for  equivalence  between  the 
centroids  of  the  spectral  profile  and  the  line  profile  Is 
discussed.  The  line  shapes  and  the  centroids  of  ob¬ 
served  and  analytic  spectral  profiles  are  compared  :-r 
both  CuKo  and  FeKnr  radiations.  Preliminary  centroid 
results  for  the  lattice  parameter  of  tungsten  (at  25“C 
and  corrected  for  refraction)  are:  aQ  =  3. 16552  A  with 

CuKo,  and  3. 16544  A  with  FeKrr.  Although  peak  angles 
are  not  amenable  to  correction  for  aberrations,  varitus 
peak  measurements  have  been  made.  The  lattice  param¬ 
eter  of  tungsten  (at  25“  C  and  corrected  for  refraction) 
deriveu  from  peak  angles  corresponding  to  maximum 
Kdj  Intensity  is:  aQ  =  3. 16517  A  with  CuKoj,  and 

3. 16521  A  with  FeKaj.  A  list  of  proposed  publications, 

in  which  the  topics  treated  in  this  report  will  be  cov¬ 
ered  In  greater  detail,  Is  included. 


2133 

North  Carolina  State  Coll.  Dept,  ol  Mathema.-cs,  Raleigh. 

AN  EXTERNAL  CRACK  PROBLEM  -  SYMMETRICAL 
CASE,  by  M.  Lowengrub.  Sept.  5,  1962,  I8p.  Incl. 
diagrs.  tables.  (AFOSR-3671)  (AF  49(638)1159) 

AD  283801  Unclassified 

The  problem  of  determining  the  stress  field  In  the 
neighborhood  of  a  crack  given  externally  In  an  Infinite 
elastic  solid  which  is  symmetrically  deformed  Is  dis¬ 
cussed.  The  particular  problem  where  the  crack  is  de¬ 
formed  by  applying  an  axially  symmetric  pressure  which 
may  be  considered  as  varying  along  the  length  of  the 
crack  is  discussed.  This  problem  is  then  reduced  to  a 
mixed  boundary  value  problem.  It  is  assumed  th.t  the 
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equations  of  the  classical  (infinitesimal)  theory  of  elas¬ 
ticity  hold.  The  expressions  for  the  stress  and  dis¬ 
placement  components  are  discussed  and  the  corre¬ 
spond!^  value  problem  is  considered.  The  forms  of 
the  solution  in  certain  special  cases  are  derived  and  the 
components  of  stress  and  displacement  for  some  of 
these  special  cases  arc  tabulated.  (Cont~  ctor's 
abstract) 


2134 

North  Carolina  U.  [Dept,  of  Chemistry]  Chapel  Hill. 

A  KINETIC  STUDY  OF  THE  EXCHANGE  OF  COPPER 
ION  BETWEEN  l-(2-HYDRGXY- l-NAPTHYLAZO)-2- 
NAPTHOL-4  SUtJPONIC  ACID  AND  (ETHYLENEDINI- 
TRILO)  TETRAACETIC  ACID,  by  D.  W.  Rogers  and 
C.  N.  ReiUey.  July  21),  I960  [20)?.  incl.  dlagrs. 
tables.  (Rept.  no.  UNC-Chem-CNR  no.  6) 
(AFO6R-TN-60-822)  (AF  49(638)333)  Unclassified 

The  transfer  of  copper  ion  from  its  l-(2  hydroxy-1- 
napthylazo)-2-napthol-4-sulfonic  acid  (Z)  complex  to 
EDTA  (Y)  is  described  by  the  equation  Rate  = 

18[CuZ"J  [H-]  +  32[CuZ-JH2Y-2]  +  100  [OdZ-pY*3]  ♦ 

70[CuOHZ-2)tHY-3]  between  pH  3  and  12.  The  rate 
equation  of  the  back  reaction  is  Rat,*  =  1.  7(CuHY] 

[H2Z-]  0. 63[CuY-2p2Z']  ♦  58[CuY"2lHZ"2]  + 

1000iCuOHY*3lHZ'2].  Each  term  in  the  rate  equation 
represents  a  reaction  path  through  different  protocated 
or  hydroxy  la  ted  reactant  forms.  A  mathematical  tech¬ 
nique  is  given  for  the  separation  of  simultaneous  reac¬ 
tion  paths  in  complex  systems.  The  law  of  Guldberg 
and  Waage  is  followed  to  a  fair  approximation  from 
which  speculations  are  made  on  the  structure  of  the  ac¬ 
tivated  complex.  The  rates  of  6  similar  reactions  have 
been  studied  at  one  pH  and  are  discussed  in  relation  to 
the  proposed  mechanism.  (Contractor's  abstract) 


2135 

North  Carolina  U.  [Dept,  of  Chemistry]  Chapel  Hill. 

STUDIES  IN  THE  CHEMISTRY  OF  METAL  CHELO- 
NATES,  by  C.  N.  Reillty.  Final  rept.  Nov.  20,  1962, 
lOp.  incl.  refs.  (AF06R-43I2)  (AF  49(638)333) 

AD  601732  Unclassified 

Important  progress  has  been  made  toward  understanding 
the  mechanism  of  metal-chelonate  reactions  in  elec¬ 
trochemistry,  solution  processes  cf  importance  to  ana¬ 
lytical  chemistry,  and  biological  systems.  Much  of  the 
effort  was  devoted  to  fundamental  studies  of  metal 
chelanate  reactions.  While  such  effort  was  expended  in 
large  measure  on  specific  systems,  a  number  of  gen¬ 
eral  conclusions  cf  broad  applicability  were  found.  An 
annotated  bibliography  of  the  17  published  reports  gen¬ 
erated  by  the  researches  is  listed. 


2136 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

CATALYTIC  POLAROGRAPHIC  CURRENT  OF  CER¬ 
TAIN  NICKEL  (H)  COMPLEXES.  APPLICATION  TO  THE 
ANALYSIS  OF  CERTAIN  ORGANIC  COMPOUNDS  CON¬ 
TAINING  BASIC  NITROGEN,  by  H.  B.  Mark,  Jr.  and 
C.  N.  ReiUey.  [1961]  (5)p.  incl.  dlagrs.  tables,  refs. 
(AFOSR-64-1398)  (AF  49(638)333)  AD  444450 

Unclassified 

Presented  at  Combined  meeting  of  the  Southeast  and 
Southwest  Sections  of  the  Aiaer.  Chem.  Soc. ,  New 
Orleans,  la. ,  Dec.  7-9,  1961. 

Also  published  in  Anal.  Chem.,  v.  35:  195-199,  Feb. 

rsfr - 

The  catalytic  current  observed  as  a  prewave  when  nickel 
ion  is  reduced  polaragraphlcally  in  the  presence  of  a 
small  quantity  of  pyridine  is  applicable  for  the  analysis 
of  pyridine.  The  effect  of  temperature,  pH  and  concen¬ 
trations  cf  rea'.tants  are  investigated.  The  optimum  con¬ 
centration  range  for  the  analysis  of  pyridine  is  1  x 
10‘3  to  3  x  10'*  M.  Several  other  pyridine  and  amino 
compounds  exhibit  catalytic  prewaves  in  the  presence  of 
nickel  ion  and  can  be  determined  by  this  method.  (Con¬ 
tractor’s  abstract) 


2137 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

RAPED  CHELOMETRIC  DETERMINATION  OF  CHROM¬ 
ATE  AS  Cr(m)-EDTA  BY  REDUCTION  IN  THE  PRES¬ 
ENCE  OF  EDTA,  by  D.  A.  Aikens  and  C.  N.  ReiUey. 
[1962]  [3jp.  incl.  diagr.  tables.  (AFC6R-64-1399) 

(AF  49(638)333)  AD  444449  UncUsslfied 

Also  published  in  Anal.  Chem.,  v.  34:  1707-1709,  Dec. 

tto: - 

Reduction  of  Cr(VI)  in  the  presence  of  a  slight  excess  at 
EDTA  leads  to  quantitative  formation  of  Cr(HI)-EDTA 
and  provides  a  simple,  rapid  method  for  the  chelometric 
determination  of  milligram  amounts  of  chromate.  The 
key  to  this  method  is  chelation  of  labile  intermediate 
Cr(V)  and/or  Cr(IV)  oxidation  states  by  EDTA,  foUowed 
by  further  reduction  to  substitution  inert  Cr(IH)-EDTA. 
The  time  required  for  a  single  determination  is  5  to  6 
min.  The  relative  standard  deviation  la  1. 4%  with  0. 5 
mg.  of  Cr  and  0. 8%  with  5. 0  mg  of  Cr.  The  effects  erf 
pH,  reducing  agent,  and  buffer  composition  are  dis¬ 
cussed.  Recovery  of  Cr  is  complete  with  0. 12M  tri¬ 
ethanolamine  buffer,  pH  6. 1  to  6. 9,  and  NaKSOj  as  the 

reducing  agent.  Excess  EDTA  is  back-titrated  at  pH 
2.  5  to  3. 5  with  Th.  (Contractor's  abstract) 


2138 

North  Carolina  U  [Dept,  of  Mathematics]  Chapel  HilL 
ON  THE  THEOREMS  OF  PERRON  AND  FROBENIUS 
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ON  NON -NEGATIVE  MATRICES,  by  A.  Brauer. 

(1962]  [8)p.  lncl.  refs.  (AFOSR-J186)  [AF  18(603)- 
38)  AD  400177  Unclassified 

Also  published  In  Studies  In  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  SzegS,  C.  Loewner  and 
others.  Stanford  U.  Press,  1982,  p.  48-55.  (Title 
varies) 

For  abstract  see  item  no.  2039,  Vol.  V. 


2139 

[North  Carolina  U.  Dept,  of  Physics,  Chapel  Hill] 

[GRAVITATION  AND  HELD  THEORY),  by  B.  S. 

DeWl  tt.  Final  rept.  Dec.  1,  1960-May  31,  1961. 

June  1,  1961,  6p.  (AFOSR-1430)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)563  and  Office  of  Naval  Research!  Unclassified 

By  studying  the  basic  properties  c.'  the  gravitational 
field  and  its  relationship  to  quanta.r  •«.  cnanlcs,  it  was 
hoped  that  equations  predicting  new  at.d  interesting  ex¬ 
periments  could  be  performed  and  that  new  effects, 
such  as  the  concept  of  gravitational  radiation,  might  be 
observed.  The  attack  used  was  the  method  of  canonical 
quantizing  the  gravitational  field  which  has  succeeded 
in  other  cases  where  there  Is  a  classical  analog.  The 
next  phase  will  be  to  investigate  the  true  observables 
and  their  relation  to  the  constraints  <£.  the  systems. 


2140 

North  Caroll'a  U.  [Dept,  of  Physics]  Chapel  HiU. 

POINT  DEFECTS  AND  DISLOCATIONS  IN  SILVER 
CHLORIDE,  by  M.  N.  Kabler,  H.  Layer  and  others. 
[1962]  [12]o.  incl.  diagrs.  refs.  (AFOSR-2664)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)865,  Army  Research  Office  (Durham), 
and  Atomic  Energy  Commission)  AD  276839 

Unclassified 

Three  experiments  on  imperfections  in  AgCl  crystals 
are  reviewed.  Studies  of  the  strain-aging  in  impure 
crystals  as  a  function  of  time,  temperature,  and  purity 
establish  that  the  dislocations  are  pinned  by  divalent 
impurities  which  migrate  with  an  activation  energy  of 
0. 46  ev.  Observations  of  ionic  conductivity  during 
raised  plasticity  indicate  that  excess  Ag  interstitials 
ire  created  with  an  efficiency  of  10"7  fractional  con¬ 
centration  per  unit  strain;  these  interstitials  have  a 

lifetime  of  10**  jumps.  Measurements  ol  the  annealing 
cut  of  excess  electrical  conductivity  of  quenched  crys¬ 
tals  give  the  dlvscancy  binding  energy  to  be  0. 42  ev  and 
the  migration  energy  to  be  1. 0  ev.  The  concentration 
of  Schcftky  defects  at  high  temperatures  is  estimated  to 
be  approximately  0. 1%.  (Contractor's  abstract) 
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DELINEATION  OF  TRACKS  OF  HEAVY  COSMIC 
RAYS  AND  NUCLEAR  PROCESSES,  WITHIN  LARGE 
CRYSTALS  OF  SILVER  CHLORIDE,  by  C.  B.  Childs  and 
L.  M.  Sllfkin.  July  1962  [19J).  incl.  tllus.  refs. 
(AF06R-3030)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)865  and  Army  Re¬ 
search  Office  (Durham))  AD  278672  Unclassified 

Also  published  in  Rev.  Sciett.  Instr. ,  v.  34:  101-104, 
Jan.  1963. 

Tracks  of  energetic  charged  particles,  such  as  heavy 
primary  cosmic  rays  and  the  products  of  nuclear  colli¬ 
sions,  have  been  made  visible  within  the  interior  of 
large,  transparent  crystals  of  AgCl.  The  tracks  are 
delineated  by  photoelectric  formation  of  metallic  Ag 
along  them.  This  technique  may  be  useful  as  a  con¬ 
venient  and  distortion-tree  method  for  the  study  of 
heavy  primaries  and  fission  fragments. 
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A  NEW  TECHNIQUE  FOR  RECORDING  HEAVY  PRI¬ 
MARY  COSMIC  RADIATION  AND  NUCLEAR  PROC¬ 
ESSES  IN  SILVER  CHLORIDE  SINGLE  CRYSTALS,  by 
C.  B.  Childs  and  L.  M.  Slifldn.  [1962]  [2)p.  Incl.  Ulus. 
(AF08R-3364)  (Sponsored  JoinUy  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)865  and  Army  Re¬ 
search  Office  (Durham))  Unclassified 

Presented  at  Eighth  Scintillation  Counter  Symposium, 
Washington,  D.  C. ,  Mar.  1-3,  1962. 

Also  published  in  I.  R.  E.  Trans,  on  Nuclear  Scl. ,  v. 
NS-9:  413-414,  June  1962. 

A  new  technique  for  recording  heavy  primary  cosmic 
radiation  and  nuclear  processes  has  been  developed 
through  decoration  of  dislocations  formed  by  these 
processes  in  large  AgCl  single  crystals.  The  crystals 
are  prepared  and  exposed  to  cosmic  radiation  during  high, 
altitude  balloon  flights.  The  crystals  are  then  treated 
according  to  the  Haynes-Shockley  photoelectric  technique 
which  results  In  Ag  collecting  at  the  dislocations  thereby 
decorates  the  dislocations  at  room  temperature  within  2 
hr.  Since  AgCl  is  transparent  to  visible  light,  the  dec¬ 
orated  dislocations  are  observable  with  an  optical  mi¬ 
croscope  at  a  magnification  of  about  150-200.  A  one-to- 
one  correspondence  las  been  established  between  tracks 
In  the  crystals  and  those  in  photographic  emulsions  ac¬ 
companying  the  crystals  during  balloon  flights.  Exam¬ 
ples  of  heavy  primary  cosmic  radiation  and  nuclear  proc¬ 
esses  in  crystals  are  shown.  (Contractor’s  abstract) 
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DISLOCATION-IMPURITY  INTERACTIONS  AND  STRAIN 
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AGING  IN  AgCl,  by  M.  N.  Kabler,  M.  G.  Miller,  and 
L.  M.  Slifkin.  [1962]  [5j>.  tod.  dlagrs.  refs.  (AFC6R- 
4472)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)885  and  Army  Research 
Office  (Durham))  AD  291837  Unclassified 

Also  published  In  Jour.  Appl.  Phys,,  v.  34:  1953-1957, 
July  1963. 

Strain  aging  to  AgCl  single  crystals  containing  a  few 

parts  to  10  polyvalent  metal  impurity  has  been  studied 
ore r  the  temperature  range  -12'  to  51'C.  At  room 
temperature,  the  aging  process  requires  of  the  order 
of  half  an  hour  to  go  to  completion.  The  measured  ac¬ 
tivation  energy  for  the  aging  rate  Is  0. 46  ±  0. 06  rv. 

The  maximum  stress  increment  due  to  aging  decreases 
with  increasing  temperature  with  an  effective  activation 
energy  of  0. 1  er.  On  the  basis  of  the  kinetics  of  the 
process,  it  is  demonstrated  that  the  dislocation  pinning 
giving  rise  to  strain  aging  is  due  to  the  migration  to  the 
dislocations  of  the  impurity  ions  themselves  rather  than 
the  vacancies  they  introduce.  Sharp  upper  yield  points 
have  been  observed;  they  are  discussed  in  terms  of  cur¬ 
rent  concepts  of  dislocation  multiplication  and  unpin¬ 
ning.  (Contractor's  abstract) 
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DETECTION  OF  NUCLEAR  DISINTEGRATIONS  PRO¬ 
DUCED  BY  1.  55-BEV  PROTONS  IN  SILVER  CHLORIDE 
SINGLE  CRYSTALS,  by  C.  B.  Childs  and  L.  [M.  ] 
Slifkin.  [1962]  [2)p.  tael,  diagrs.  (AFOSR-J159) 

(AF  49(638)865)  AD  400066  Unclassified 

Also  pubUshed  to  Phys.  Rev.  Ltrs. .  v.  9:  354-355, 

6rtl  T57T5557 

A  method  war  described  by  making  the  tracks  of  pri¬ 
mary  cosmic-ray  particles  visible  in  transparent  crys¬ 
tals  of  AgCl.  Application  of  the  technique  to  the  study 
of  nuclear  reactions  produced  by  1. 55  bev  protons  from 
the  Brookhaven  cosmotrcn  is  now  described.  After  ex¬ 
posure  to  the  beam,  each  crystal  is  developed  by  sub¬ 
jecting  it  to  a  synchronous  pulsed  electric  field  and  ul¬ 
tra-violet  light.  Photoelectroas  swept  into  the  interior 
of  the  crystal  are  trapped  at  the  imperfections  along  the 
particle  tracks.  These  electrons  trap  Interstitial  Ag 
ions,  producing  metallic  Ag,  thus  rendering  the  tracks 
visible. 
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GIANT  DISLOCATION  LOOPS  IN  SILVER  CHLORIDE 
CRYSTALS  (Abstract),  by  A.  Fukai  and  L.  [M.  ] 
Slifkin.  [1962]  [l]p.  [AF  49(638)865]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  to  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 
2107  Waf.  26,  1962. 


Large,  diamond-shaped  disioc:  loops,  concsr.trto 

about  small  included  particles,  ^  AgCL  crystals  were 
discovered  by  C.  Childs  (to  be  published).  Further  stud¬ 
ies  are  presented  here.  The  crystal  was  annealed  at 
445‘-450“C  for  44  hr  on  quartz  powder,  cooled  to  room 
temperature  at  5'/hr,  and  the  dislocations  decorated  by 
sweeping  photoelectrous  through  thr  specimen.  The 
large,  4-sided  loops  thus  found  have  an  average  size  of 
120  it  on  the  side,  and  range  from  14  to  310  ;j.  Three 
configurations  have  been  observed:  (1)  multiple,  diamond- 
shaped  loops,  coplanar  and  concentric,  with  an  inclusion 
to  the  center;  this  corresponds  to  Childs’  earlier  find¬ 
ings;  (2)  isolated  diamonds  with  no  precipitates  Inside; 

(3)  large  (about  ICO  u  diam)  polygonal  helices.  These 
loops  are  not  found  wltnta  a  few  hundred  microns  of  the 
surface,  and  have  been  seen  only  to  crystals  of  low-dis¬ 
location  content  (this  crystal  tod  fewer  than  10*  lines/ 

2 

cm  ).  They  presumably  form  durlig  cooling  by  climb  (as 
suggested  by  R.  Thomson  and  J.  Mitchell),  thus  ex¬ 
plaining  their  absence  near  the  surface  and  in  material  of 
hlgh-dlslocatlon  content.  The  fractlo  al-vacaccy  con¬ 
centration  required  to  account  for  the  loops  is  cniy  10"®. 
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SELF -DIFFUSION  IN  SILVER-GOLD  SOLID  SOLUTIONS 
(Abstract),  by  A.  Gardner  and  L.  [M.  ]  Slifkin.  [1962] 
[IJj.  (Sponsored  jointly  by  Air  Force  Office  cf  Scien¬ 
tific  Research  under  [AF  49(638)865]  and  Atomic  Energy 
Commission)  Unclassified 

Presented  at  meeting  cf  the  Amer.  Phys.  Soc. , 

Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  to  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 

234,  Mar.  26,  1962. 

Earliei  data  of  W.  Mallard  and  R.  Bass  on  self-diffusion 
of  silver  tracer  (Ag*)  and  gold  tracer  (Au*)  in  single 
crystals  of  silver-gold  solutions  have  been  extended  and 
completed.  The  114  diffusion  coefficients  thus  obtained 
determine  T''1  and  Q  (from  the  Arrhenius  equation)  for  9 

compel  ;  from  pure  Ag  to  pure  Au.  Some  interest¬ 
ing  re  .  and  deductions  are:  (1)  correlation  factors 
calculated  from  Lidiard’s  theory  are  of  reasonable  mag¬ 
nitude;  (2)  addition  of  the  fast-diffuser  Ag  to  the  slow- 
dlffuser  Au  reduces  the  D’s  for  both  tracers,  to  contrast 
to  predictions  of  theories  based  on  local  kinetics;  (3)  for 
both  tracers,  D q  decreases  exponentially  by  a  factor  of 
8  from  pure  Ag  to  pure  Au;  (4)  this  dependence  of  Dq  in¬ 
dicates  that  entropy  of  migration  of  a  vacancy  decreases 
by  2R  from  pure  Ag  to  pure  Au;  (5)  at  a  given  composition, 
Dq  is  larger  for  Au*  than  Ag*  by  cbout  40%;  this  can  b« 

accounted  for  semiquantitively;  (6)  the  decreases  in  the 
O's  for  both  tracers  with  increasing  Au  content  consist 
of  comparable  contributions  from  decreases  in  vacancy- 
migration  energies  and  formation  energies;  and  (7)  at 
low  temperatures,  the  measured  D’s  are  almost  invaria¬ 
bly  higher  than  expected,  even  though  the  penetration 
plots  are  normal. 
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QUANTIZATION  OF  HELDS  WITH  INFINITE-DIMEN¬ 
SIONAL  GROUPS.  m.  GENERALIZED  SCHWINGER- 
FEYNMAN  THEORY,  by  B.  S.  DeWitt.  May  1962 
[65 Jp.  incl.  diagrs.  rels.  (Publication  no.  13) 
(AF06JI-2572)  (Sponsored  Jointly  by  Air  Force  Oflice 
ol  Scientific  Research  under  AF  AFOSR-61-72  and 
Office  ol  Naval  Research)  AD  275778  Unclassified 

Also  published  in  Jour.  Math.  Phis. ,  v.  3:  1073- 
TM3,  Nov.  -Dec.  1962. 

Nonlinear  field  theories  having  elementary  vertex  func¬ 
tions  of  arbitrarily  high  order  are  presented.  Empha¬ 
sis  is  given  to  purely  formal  aspects  of  the  theory 
which  may  be  expected  to  survive  generalization  to 
situations  in  which  standard  asymptotic  conditions  are 
inapplicable.  Since  the  context  in  which  the  field  non- 
linearities  are  assumed  to  appear  is  that  of  a  non- 
Ao clian  infinite  dimensional  Invariance  group,  detailed 
attention  is  given  to  the  question  of  a  group  Invariant 
measure  for  the  Feynman  functional  integral.  It  is 
shown  that  the  physically  important  pare  of  the  meas¬ 
ure  is  not  determined  by  the  group.  The  theory  of  the 
propagators  and  correlation  functions  are  also  given 
which  characterize  the  system  when  invariant  variables 
are  introduced.  The  existence  of  a  c-number  action 
functional  which  contains  a  complete  description  o!  all 
quantum  processes  Is  proved.  The  second  variational 
derivatives  of  this  functional  constitute  the  wave  oper¬ 
ator  for  the  1 -particle  propagators  (including  all  radia¬ 
tive  corrections)  and  its  nigher  derivatives  are  the  re¬ 
normalized  vertex  functions.  Finally,  the  implications 
for  application  to  quantum  gravidynamlcs  are  discussed. 
Because  it  leads  to  nonlocal  covariant  equations  for  a 
complex  metric  tensor  the  way  Is  open  to  transmuta¬ 
tions  oi  topology  at  the  quantum  level.  (Contractor's 
abstract,  modified) 
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QUANTIZATION  OF  HELDS  WITH  INFINITE-DIMEN¬ 
SIONAL  GROUPS.  m.  GENERALIZED  SCHWINGER- 
FEYNMAN  THEORY,  by  B.  S  DeWitt.  [1962]  [21  ]p. 
incl.  diagrs.  refs.  (AF05R-J227)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-61-72  and  Office  of  Naval  Research) 

AD  400855  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  1073- 
1093,  Nov.  -Dec.  1962. 

For  abstract  see  item  no.  2147,  Vol.  VI. 
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ON  THE  ROLE  OF  GRAVITATIONAL  HELDS  IN  SOME 


ELEMENTARY  PARTICLE  PROCESSES,  by  L.  Halpern. 
[1962]  [31)p.  Incl.  diagrs.  refs.  (AFOSR-J330) 

(AF  AFOSR-61-72)  AD  408007  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  25:  1239- 
1269,  Sept.  16,  1962. 

With  the  aid  of  a  suitable  perturbation  formalism,  the 
effect  of  an  external  gravitational  field  on  elementary 
particle  processes  Is  Investigated.  Electromagnetic 
bremsstrahlung  by  charged  scalar  particle  waves  is 
treated  and  the  dependence  of  the  result  on  the  inserted 
data  and  their  empirical  limits  is  analyzed.  Application 
of  the  results  to  gravitational  bremsstrahlung  by  parti¬ 
cles  of  vanishing  rest-mass  is  made.  On  the  basis  of 
these  results,  gravitational  radiation  from  elementary 
particle  processes  Is  shown  to  be  negligible.  Some  quan¬ 
tum  electrodynamic  processes  of  higher  order,  with 
closed  loop  diagrams  are  treated  in  curved  space  and  the 
removal  of  their  infinites  by  renormalization  Is  dis¬ 
cussed.  Part  of  the  matrix  element  for  the  process  of 
photon  trlsectlcn  into  3  photons,  has  been  evaluated  and 
an  upper  limit  for  the  cross-section  cf  this  process  has 
been  obtained  in  first  order  approximation  in  the  exter¬ 
nal  gravitational  field.  The  magnitude  of  certain  con¬ 
tributions  from  higher  order  terms  has  been  estimated, 
but  complete  conclusions  have  nrt  yet  been  obtained.  A 
number  of  other  processes,  Involving  particles  with 
spin  3Dd  their  radiative  corrections  are  treated  or  dis¬ 
cussed.  Among  the  cross-sections  of  these  processes. 

La  first  order  perturbation  only  that  for  the  trisectlou  of 
photons  becomes  significant  at  the  empirical  energy 
limit:  these  theoretical  results  at  present  deny  experi¬ 
mental  possibilities.  The  role  of  tei  ms  of  higher  order 
Is  r*jt  yet  known.  Experimental  possibilities  for  obtain¬ 
ing  improved  knowledge  of  the  empirical  upper  limit  of 
the  energy  losses  produced  on  photons  are  suggested. 
General  empirical  aspects  of  the  theoretical  results  are 
discussed.  The  Appendix  contains  an  auxiliary  theorem 
on  a  relation  between  the  second  derivatives  of  the  met¬ 
ric  tensor  and  the  Riemann-Christoffel  tensor  at  points, 
where  geodesic  co-ordinates  are  Introduced. 
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ON  SOME  CONNECTIONS  BETWEEN  THE  DESIGN  OF 
EXPERIMENTS  AND  INFORMATION  THEORY,  by  R.  C. 
Bose.  [1960]  [30J>.  (In  cooperation  with  Case  Inst,  cf 
Tech. ,  Cleveland,  Ohio)  (Computin';  Center  publ.  no. 
1022)  (AFOSR-J441)  (AF  49(638)213)  AD  408295 

Unclassified 

Also  published  In  Bull.  Inst.  Inieriat’l.  Stat. ,  v.  38: 

KTinnsn:  “ 

For  abstract  see  item  no.  1863,  Vol.  IV. 
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RESOLVABLE  INCOMPLETE  BLOCK  DESIGNS  WT1 H 


A'_R  FORCE  SCIENTIFIC  RESEARCH 


TWO  REPLICATIONS,  by  R.  C.  Bose  and  K.  R.  Natr. 
[1902]  (16>.  lncl.  tables.  (AF06R-J450)  (AF  49(638)- 
213)  AD  407899  Unclassified 

Also  published  In  Stnkkyi  •ndian  Jour.  Stat. ,  v.  24, 
Series  A:  9-24,  Feb.  1932. 

A  class  of  resolvable  Incomplete  block  designs  with  2 
replications  is  given  here.  This  Includes  the  2  known 
replicate  designs,  which  are  either  the  sample  square 
or  rectangular  lattices  and  their  extensions.  The  de¬ 
signs  in  this  class  are  not  necessarily  PBIB  designs 
but  their  duals  are  PBIB  designs  with  3  associate 
classes.  Nevertheless  the  treatments  in  these  designs 
have  an  association  scheme  with  a  maximum  ot  7  as¬ 
sociate  classes.  A  list  at  all  the  designs  with  k  *  10 
belonging  to  this  class  has  been  prepared  and  methods 
ot  construction  of  designs  explained.  The  necessary 
formulae  tor  analysis  with  recovery  at  interblock  in¬ 
formation  are  derived.  (Contractor's  abstract) 
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RESPONSE  MODEL  COEFFICIENTS  AND  THE  INDI¬ 
VIDUAL  DECREES  OF  FREEDOM  OF  A  FACTORIAL 
DESIGN,  by  R.  C.  Bose  anc  R.  L.  Carter.  [1962] 

[12]p.  (AF06R-J474)  (AF  49(638)213)  AD  408214 

Unclassified 

Also  published  in  Biometrics,  v.  18:  160-171,  June 

T8K7 

A  model  is  presented  which  gives  the  response  corre¬ 
sponding  to  any  point  Li  the  factor  space  (not  necessarily 
a  sample  point)  in  terms  of  component-functions  which, 
in  turn,  depend  only  on  the  experimental  levels  em¬ 
ployed.  Examples  are  Included,  showing  how  this 
response  may  be  expressed  as  a  linear  combination  of 
the  conventional  effects  and  interactions;  this  represen¬ 
tation  permits  interpolation  along  the  response  surface, 
using  these  effects  and  interactions  as  coefficients. 
Finally,  it  is  shown  that,  in  the  general  multifactor 
case,  the  transformation  between  the  conventional  ef¬ 
fects  (normalized  by  constant  multipliers)  and  the 
responses  at  the  sample  points  Is  the  Krouecker  prod¬ 
uct  of  matrices  whose  elements  are  component-func¬ 
tions  for  the  individual  factors. 
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BALANCED  BLOCK  DESIGNS  WITH  TWO  DIFFERENT 
NUMBERS  OF  REPLICATES,  by  L.  C.  A.  Cor  stem 
[1962]  [21]p.  (AF06R-J624)  (AF  49(638)213)  AD  414099 

Unclassified 

Also  published  in  Biometrics,  v.  18:  499-519,  Dec. 

1962.  - 

This  paper  attempts  a  systematic  attack  on  the  problem 
of  construction  of  incomplete  block  designs  having  un¬ 
equally  replicated  treatments,  but  otherwise  balanced  in 
the  sense  that  the  accuracy  of  the  comparison  between 


any  pair  of  treatments  depends  only  on  the  number  of 
replicates  of  the  treatments,  and  not  on  the  choice  of  the 
particular  pair  of  treatments  from  the  set  of  all  similar¬ 
ly  replicated  pairs.  A  further  advantage  of  balance  Is 
the  relatively  simple  form  of  analysis,  but  this  aspect  Is 
of  secondary  Importance,  since  general  methods  are 
available  for  the  analysis  of  Incomplete  block  designs. 
Only  those  designs  are  considered  in  which  each  treat¬ 
ment  is  replicated  either  rj  or  times,  with  rj  <  r^; 

treatments  will  be  called  rare  and  frequent  treatments. 
Then  all  comparisons  between  2  rare  treatments  will  be 
of  equal  accuracy,  as  will  be  all  comparisons  between  2 
frequent  treatments,  and  all  comparisons  between  a  rare 
and  a  frequent  treatment.  However,  the  3  types  of  com¬ 
parison  will  generally  not  be  of  equal  accuracy. 
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THE  EQUATION  aM  =  bNcP  IN  A  FREE  GROUP,  by 
R.  C.  Lyndon  and  M.  P.  Schutzenberger.  [1962]  [10 Jp. 
(AF  49(638)213)  Unclassified 

Published  in  Michigan  Math.  Jour. ,  v.  9:  289-298, 

Eecnwr 

The  question  of  finding  all  solutions  for  the  equation 
aM  =  bNcP  in  a  free  group  is  of  interest  only  if  none  of 
the  exponents  is  0  or  1;  it  is  assumed  that  M,  N,  P  -  2. 
The  equation  possesses  obvious  solutions  for  which  a,  b, 
and  c  are  all  powers  of  a  common  element;  it  is  shown 
here  that  these  are  all  solutions.  Some  properties  of 
the  free  monoid  F  of  words  representing  elements  In  a 
free  group  are  discussed.  In  section  3,  the  problem  of 
finding  all  the  solutions  of  the  equations  aM  =  in  G 
is  reduced  to  that  of  finding  all  solutions  of  each  of  2 
equations  in  F.  S  is  shown  in  turn  that  each  of  these 
equations  has  only  the  obvious  solutions.  The  greater 
part  of  the  argument  deals  with  the  case  that  one  cf  the 
exponents  Is  2  or  3.  This  suggests  that  arbitrary  equa¬ 
tions  in  powers  of  elements  from  a  free  group  have  only 
more  or  less  obvious  solutions  when  the  exponents  are 
sufficiently  large.  More  generally,  one  may  expect  that 
in  some  sense  mare  complicated  equations  have  fewer 
solutions,  with  only  rather  special  equations  possessing 
genuinely  noodegenerate  solutions.  Thus  the  equation 

aM  „  bNcpjQj  which  possesses  a  wealth  of  nontrivial 
solutions  when  all  4  exponent*  nre  2,  appears  to  have 
only  obvious  solutions  when  all  exponents  are  large. 
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North  Carolina  U.  Inst,  erf  Statistics,  Chapel  Hill. 

FINITE  COUNTING  AUTOMATA,  by  M.  P. 
Schutzenberger.  [1962]  [17j>.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)213 
and  Commonwealth  Fund)  Unclassified 

Published  In  Inform,  and  Control,  v.  5:  91-107,  June 

T5ST - 

A  family  R,  of  sets  cf  words  which  Is  a  generalization 
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of  the  family  of  regular  sets  is  defined.  The  treatment 
is  entirely  algebraic  and  can  be  considered  as  an  at¬ 
tempt  towards  a  classification  of  the  infinite  monoids 
of  finite-dimensional  rational  matrices  which  are  the 
semidirect  sum  of  finite  monoids.  If  F  is  the  set  of  in¬ 
put  words,  a  finite  counting  automaton  6  of  order  q  is 
the  integral-valued  function  cf  F  that  is  given  by  (1)  a 
finite  set  of  (qj  +  l)-tuples  (<^)  =  (F’j  j  F'  2 . 


F"j  +  ,)  <*  regular  events  F'jf  $  (1  *  J  t  M^;  q} . 


qM  *  q).  (2)  a  polynomial  B  with  integral  coefficients  in 
the  variates  «j, . . . ,  oM;  for  each  1 1  F,  Sf  is  defined  as 
s(ojf,  a^t,  -  •  - .  «jjf)  where  Ojf  denotes  the  number  of 
factorizations  f  =  fjfj.  •  •  fqj  +  i  of  f  into  qj  +  1  words 


such  that  fj  «  F'j^  j  (1  s  1  a  q^  -  1).  The  support  of  s 

is  the  set  {f  e  F:  Bf  /  0)  and  R,  is  the  family  of  sup¬ 
ports  of  all  such  8.  b  is  said  to  be  linear  if  B  is  linear. 
Let  deg  B  =  q'  if  q’  Is  the  least  integer  such  that  for  all 
non-empty  words  f,  |  sf  |  is  bounded  by  a  constant  mul¬ 
tiple  of  the  q'th  power  of  the  length  of  f.  The  main  re¬ 
sult  is  that  deg  B  Is  the  greatest  lower  bound  cf  the 
numbers  r  a  0  such  that  lim  sup  (|f|  -  **)lfl-r  |af |  -  0; 
also  that  there  is  a  linear  finite  counting  automaton 
identically  equal  to  B  whose  order  Is  precisely  deg  8. 

It  is  proved  that  tne  family  R»  is  closed  under  union, 
intersection  and  product,  but  is  not  closed  under  the 
star  operation  as  is  the  family  of  regular  sets.  (Math. 
Rev.  abstract) 
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Northeastern  U.  [Dept,  of  Physics]  Boston,  Mass. 

LORENTZ  INVARIANT  PROPAGATION  OF  EM  WAVES 
IN  A  PLASMA  WITH  DENSITY  GRADIENT,  by  G. 

Lanza,  P.  Rothwell,  and  R.  Spurr.  [1961]  20p. 
(AFOSR-1617)  (AF  49(638)555)  Unclassified 

In  order  to  obtain  solutions  which  are  Lorentz  invariant, 
the  relativistic  Boltzmann  equation  of  Clemmow  and 
Wilson  together  with  Maxwell's  equations  are  applied 
to  a  plasma  In  a  constant  magnetic  field,  assuming  a 
variable  density  In  the  z  direction  and  hence,  a  varia¬ 
ble  collision  frequency.  The  assumption  is  that  E  = 
gives  2  fourth  order  differential  equations  which  are 
solved  for  the  plasma  and  electromagnetic  modes, 
respectively.  The  modified  solutions  of  the  usual  dis¬ 
persion  relations  resulting  from  the  Lorentz  form  aod 
the  assumptions  of  variable  density  and  collision  fre¬ 
quency  are  examined  for  an  effective  density  gradient 
an  possible  coupling  between  the  different  types  of 
waves.  Finally,  She  mode  properties  are  examined  in 
the  inertial  frame  of  an  observer  moving  with  relative 
velocity  with  respect  to  the  plasma. 
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Northeastern  U.  Dept,  of  Physics,  Boston,  Mass. 
ON  THE  STEADY-STATE  DYNAMICS  OF  SPIRAL 


GALAXIES,  by  H.  D.  Greybsr.  June  1,  1962,  40p.  incL 
dlagrs.  tables,  refs.  (Scientific  rept.  no.  3)  (AF06R- 
2958)  (AF  49(638)558)  AD  285856  Unclassified 

In  the  theory  discussed,  ideas  cf  plasma  physics  and 
magnetohydrodynamics  are  invoked  for  explaining  the 
general  circulation  of  gai  through  a  spiral  galaxy.  In 
particular,  a  general  dipole  magnetic  field  in  the  region 
close  to  the  center  of  the  galaxy  (whose  »«ia  roughly  co¬ 
incides  with  that  for  the  galaxy)  is  assumed  and  the  con¬ 
sequences  studied.  Thus  for  the  charged  gas  and  dust, 
gravitational  and  magnetic  forces  are  assumed  to  play 
comparable  roles.  Before  discussing  the  theory  how¬ 
ever,  the  evidence  for  the  structure  of  spiral  galaxies  is 
reviewed,  especially  in  the  neighborhood  of  the  galactic 
center. 
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Northeastern  U.  [Dept,  of  Physics]  Boston,  Mass. 

RELATIVISTIC  TREATMENT  OF  PLASMA,  by  G. 

Lanza  and  H.  Yilmaz.  Sept.  1,  1962  [8b.  (Scientific 
rept.  no.  4)  (AF06R-2959)  (AF  49(658)555) 

Unclassified 

Presented  at  Internat'l.  School  of  Physics  "Enrico 
Fermi":  Twenty- Fourth  Course  on  Space  Exploration 
and  the  Solar  System,  Varenna  (Baly),  June  4-16,  1962. 

The  equations  of  plasma  physics  are  obtained  from  a  few 
fundamental  principles  and  in  a  relatlvlstlcaUy  covari¬ 
ant  form.  The  general  principles  used  are:  (1)  the  rela¬ 
tivistic  invariance,  (2)  causality  requirement,  and  (3) 
the  positive  definitiveness  of  energy.  These  are  general 
statements  which  are  valid  for  all  phenomena,  whether 
electromagnetic  or  not.  In  addition  to  these,  the  princi¬ 
ples  of  charge  conservation  and  of  gauge  invariance  are 
employed  to  introduce  electrodynamics.  Other  require¬ 
ments.  for  example,  the  conservation  of  energy-mo¬ 
mentum  and  angular  momentum,  etc.  will  not  be  con¬ 
sidered  as  independent  principles  since  these  are  the 
consequences  of  the  homogeneity  and  isotropy  of  the 
Lorentz  space. 
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Northeastern  U.  Dept,  of  Physics,  Boston,  Mass. 

[THEORY  OF  PLASMA  OSCILLATIONS],  by  G.  Lanxa. 
Final  rept.  Sept.  30,  1962,  13p.  incl.  refs.  (AF06R- 
3899)  (AF  49(638)555)  Unclassified 

The  main  objective  of  the  study  was  to  conduct  research 
In  the  general  field  of  plasma  instabilities.  Some  of  the 
topics  covered  are:  (1)  Normal  mode  treatments  of 
pinch  instabilities;  (2)  Magnetohydrodynamlc  shock 
waves;  (3)  Relativistic  treatment  cf  plasma;  (4)  Lorentz- 
tn variant  treatment  of  the  propagation  EM  waves  in  a 
plasma  with  a  density  gradient;  (5)  Steady-state  dynam¬ 
ics  of  spiral  galaxies;  (6)  Conventional  and  plasma  ther¬ 
mocouples;  (7)  Calculation  of  thermopower  factor  for  a 
plasma  and  a  metal:  and  (8)  Zeeman  research. 
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Northrop  Ccrp. ,  Hawthorne,  Calif. 

ELECTRICAL  DISCHARGE  ACROSS  A  SUPERSONIC 
JET  OF  PLASMA  IN  TRANSVERSE  MAGNETIC  FIELD, 
byS.  T.  Demetriades  and  P.  D.  Lenn.  [1962]  [3]p. 
tncl.  diagr.  (AFOSR-J7S9)  (AF  <9(628)1160) 

AD  41.4144  Unclassified 

Also  published  la  AIAA  Jour. ,  v.  1:  234*238,  Jan.  1963. 

Observations  were  made  of  the  discharge  between  2 
electrodes  placed  across  a  supersonic  stream  of  Ion¬ 
ized  gas.  A  magnetic  field  transverse  to  both  the  flow 
direction  and  the  electrode  axes  was  applied.  Visual 
observations  of  the  behavior  of  the  discharge  with  and 
without  magnetic  fields  are  described,  and  qualitative 
explanations  of  the  observed  phenomena  are  proposed. 
(Contractor's  abstract) 
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Northwestern  U.  Dept,  of  Astronomy,  Evanston,  m. 

RESEARCH  ON  STELLAR  IMAGE  MOTION  AND  SCIN¬ 
TILLATION,  by  R.  K.  Woo  and  W.  C.  White.  Final 
Interim  rept.  Sept.  1,  1960- Aug.  31,  1961,  Jan.  18, 
1962.  3p.  (AFOSR-207S)  (AF  49(638)941)  AD  273154 

Unclassified 

Detailed  ch  _iber  tests  were  conducted  on  the  balloon- 
borne  system  prior  to  its  actual  usage.  Following  a 
series  of  delays,  the  system  was  put  into  use  gathering 
ground-based  scintillation,  stellar  motion  and  IR  data. 
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Northwestern  U.  Dept,  of  Chemistry,  Evanston,  Hi. 

SYNTHESIS  AND  CHARACTERIZATION  OF  SOME  DIa- 
CIDOTETRAAMinlN ERHODIUM  (HI)  COMPOUNDS,  by 
S.  A.  Johnson  and  F.  Basolo.  [1962]  [8  J).  lnci.  diagr. 
tables,  refs.  (AFOSR-2253)  (AF  49(638)315) 

AD  407714  Unclassified 

Also  published  in  Inorg.  Chern. ,  v.  1:  925-932,  Nov. 

■rssr - 

The  synthesis  d  salts  of  the  complex  cations 
[RhAjjjC^]*,  where  A  =  NHj,  en,  m-bn,  d,  i-bn, 

tetrameen,  tren,  or  trlen  are  described.  Similarly, 
preparations  are  given  for  salts  of  the  type 
[RhtenJjX^f ,  where  X  =  Cl*,  Br”,  I  ,  NOj',  or  Nj", 

and  for  those  of  the  type  [RhfenJjXC!]*0  where  X  = 

SCN*,  NOj*.  or  NHj.  In  most  cases  it  was  possible 

to  isolate  both  the  cis  and  trans  isomers.  Proof  of 
structure  for  the  isomers  of  [RhfenJjC^]*  was  obtained 

by  resolution  it  the  cis  form.  In  all  other  cases  struc¬ 
tural  assignmen-  ns  based  on  measurements  at  absorp¬ 
tion  spectra.  Fur  the  [RhA^Cij]*  systems  there  was 

the  supporting  evidence  that  the  rates  of  hydrolysis  of 


the  trans  isomers  are  not  base-catalyzed,  whereas 
tfcs  cis  isoraers  hydrolyze  more  rapidly  in  alkaline 
solution.  (Contractor's  abstract) 
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Northwestern  U.  Dept,  of  Chemistry,  Evanston,  El. 

ACID  CATALYSIS  OF  THE  HYDROLYSIS  OF  ACLTA- 
TOPENTAVMINE  COMPLEXES  OF  COBALT-ID)  RHO- 
DIUM(in)  AND  mn>IUM(HI),  by  F.  Monacelli,  F. 

Basolo,  and  R.  G.  Pearson.  [1962]  [10]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-2376)  (AF  49(638)315)  AD  407710 

Unclassified 

Presented  at  meeting  of  the  Italian  Chem.  Soc. ,  Naples 
(Italy),  May  1962. 

Also  published  in  Jour.  Inorg.  Nucl.  and  Chem. ,  v.  24: 
1241-1250,  Dec.  ’902. 

The  syntheses  of  [MlNH^iRCOO^CiO^  where  M  = 
Rh(Hl)  or  Ir(IH)  and  RCOO*  =  CHjCOO*.  (CH^CCOO* 
or  CFjCOO*  are  described.  The  rates  of  hydrolysis  of 

these  complexes  as  well  as  the  corresponding  Co(IH)  sys¬ 
tems  were  determined  in  acid,  [H+]  =  0. 01-0. 1  M.  In 
all  cases  the  rates  cf  hydrolysi,  increase  with  increase 
of  add  concentration.  The  nec  iarlsm  of  acid  hy¬ 
drolysis  of  these  systems  is  discuss'  i.  (Contractor's 
abstract) 
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Northwestern  U.  Dept,  of  Chemistry,  Evanston,  Ill. 

ACH30DIETHYLENETR1AMINEG0LD  (HI)  COMPLEXES: 
PREPARATION,  SOLUTION  CHEMISTRY  AND  ELEC¬ 
TRONIC  STRUCTURE,  by  W.  H.  Baddley,  F.  Basolo, 
and  others.  1962.  34p.  incl.  diagrs.  tables,  refs,  (in 
cooperation  with  Columbia  U. ,  New  York)  (AFOSR- 
4701)  (AF  48(638)315)  AD  407679  Unclassified 

Also  published  in  Jour.  Inorg.  Chem..  v.  2:  921-928, 

6c  ~  1963. 

The  preparation  erf  acldodiethylenetrtamineguld  (m) 
salts  with  the  general  formula  [Au  (dien)  xjXj  (dien  = 

NH2C2H4NHC2H4NK2  and  X  =  Cl*  Br')  is  reported.  The 

complexes  are  acids  in  aqueous  solution,  ionizing  a 
proton  from  one  of  the  amine  nitrogen  atoms.  The  re¬ 
sulting  conjugate  bases,  [Au  (dier.-H)X]X  (dien-H)  =  dien 
less  I  proton  and  X  =  Cl*,  Br*,  I*  were  isolated. 
Equilibrium  constants  for  (N-H)  ionization  and  foi  the 
hydrolysis  are  given.  Electronic  spectra  of  the  [Au 

(dieaJX]2*  and  [Au  (dien-H)X]’  complexes  are  assigned 
using  a  molecular  orbital  level  classification.  (Contrac¬ 
tor's  abstract) 
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Northwestern  U.  Dept,  of  Chemistry,  Evanston,  Ill. 

THE  HYDROGENOLYS1S  OF  D1CYCLOPROPYL- 
M ETHANE  ON  NICKEL  CATALYSTS,  by  J.  Newham 
and  R.  L.  Burwell,  Jr.  (1962]  [7jp.  incl.  diagrs. 
tables,  refs.  (AFOSR-2219)  (AF  49(638s935) 

Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  66:  1438- 

T?fi7"Aug.  1962. 

This  paper  deals  with  the  hydrogenolysis  of  dicycio- 
propylmethane  (A)  on  nickel-silica,  reduced  nickel  ox¬ 
ide,  and  nickel  wire  at  55“  in  a  flow  reactor.  Diffu¬ 
sions!  control  was  negligible.  Results  differ  in  2  major 
ways  from  those  on  platinum  (see  item  no.  2166,  Vol. 
VI),  a  much  increased  yelld  of  2-methylhexane  (E)  and 
the  intrusion  of  demethanation.  E  amounts  to  about 
70%  of  the  final  heptane  product  which  indicates  that 
cleavage  of  the  first  and  of  the  second  rings  occurs 
preferentially  in  opoosite  locations  and,  therefore, 
with  some  difference  in  mechanism.  The  double  ring 
opening  reaction  via  a  surface  reaction  intercepts  the 
formation  of  desorbed  isobutylcyclopropane  (C)  to  a 
much  greater  extent  than  on  platinum.  The  large  yield 
E  results  from  predominant  cleavage  of  a  bond  adja¬ 
cent  to  the  side  chain  during  the  opening  of  the  second 
ring.  The  mechanism  of  ring  epemeg  is  discussed  with 
ir.e  tentative  conclusion  that  the  initial  ring  opens  via 
formation  of  1, 3-diadsorbad  2-substitutcd  cyclopro¬ 
pane  either  by  direct  reaction  of  physically  adsorbed  A 
:r  from  1-munoadeorbcd  2-substituted  cyclopropane. 
The  adsorbed  species  formed  in  this  reaction  either 
desorb  or  further  react  to  open  the  second  ring  bcforc- 
desorptlon.  About  10%  of  the-  initial  ring  cleavage  leads 
to  demethanatic-n  oy  breaking  2  bonds  in  the  cyclopropyl 
ring.  The  effect  of  temperature  upon  salectivities  is 
much  smaller  than  cn  platinum.  (Contractor's  abstract) 
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Northwestern  U.  Dept,  of  Chemistry,  Evanston,  ill. 

THE  HYDROGENOLYSIS  OF  DICYCLOPROPYL- 
METHANE  ON  PLATINUM  CATALYSTS,  by  J.  Newham 
and  R.  L.  Burwell,  Jr.  [1962!  [8  J).  incl.  diagrs. 
sables,  refs.  (AFOSR-2220)  (AF  49(638)935) 

Unclassified 

Also  published  In  Jour.  Phys.  Chem.,  v.  66.  1431- 


The  hydrogenolysi.  of  dicyclopropylmethane  (A)  has 
been  studied  in  a  flow  reactor  at  52“,  H2,  A  =  16,  on 
coprecipitated  platinum-alumina,  2  impregnated  plati¬ 
num-aluminas,  platinum-pumice,  and  platinum-char¬ 
coal.  Compound  A  hydrogenolyzes  to  butylcyclopro- 
panc  (B)  and  isobutylcyclopropane  (C).  B  further  hy- 
drogenolyzes  to  heptane  (D)  and  2-methylhexane  (E);  C 
to  E  and  2, 4-dlmethylpentane  (F).  The  ratios  B/C  in 
the  first  reaction  and  D/E  in  the  second  are  about  1/6 
and  E/F  lr.  the  third  is  about  i/15,  but  there  is  some 
variation  from  catalyst  to  catalyst.  Over  half  of  the 
sequence  A  -  B  -  D  ♦  E  proceeds  directly  to  D  *  E  by  a 
surface  reaction  which  intercepts  the  formation  of 


vapor  phase  B.  The  surface  reaction  is  much  less 
prominent  in  the  sequence  A-C-E  +  F.  A  rery  active 
impregnated  platinum-alumina  wan  investigated  in  3 
mesh  sizes,  80- 100,  40-60,  and  20-40.  The  first  be¬ 
haved  normally  but  the  third  gave  much  less  C  and  a 
large  initial  ratio  F/C.  This  behavior  is  diagnostic  of 
large  concentration  gradients  in  the  catalyst  pores. 

The  very  active  platinum-charcoal  gave  even  more  ex¬ 
treme  behavior.  The  extreme  cases  of  diffusions!  con¬ 
trol  do  not  agree  very  well  with  a  model  which  assumes 
cylindrical  pores.  This  matter  and  the  effect  of  chan¬ 
nelling  upon  selectivity  are  discussed.  (Contactor's 
abstract) 
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Northwestern  U.  Dept,  of  Chemistry,  Evanston,  Ill. 

SYMMETRY  NUMBERS  AND  REACTION  RATES,  hy 
E.  W.  Schlag.  [1962]  [3)p.  incl.  diagrs.  (AF06R- 
J877)  (AF  AF06R-62-83)  AD  415837  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  2480- 
2482,  May  l"5,"  f 963. 

It  is  shown  that  absolute  rate  theory,  in  its  use  d  sym¬ 
metry  numbers  in  the  rotational  partition  functions, 
does  not  provide  an  infallible  method  for  considering  the 
possibility  of  multiple  reaction  paths.  The  conditions 
under  which  this  method  must  fail  are  considered;  and 
hence,  in  absolute  rate  theory  calculations,  a  correc¬ 
tion  factor  must  be  included  beyond  that  pr  vided  by  the 
symmetry  numbers.  A  general  method  is  given  for  cal¬ 
culating  the  reaction  path  multiplicity;  a  direct  count 
of  all  possibilities  will,  of  course,  always  provide  the 
correct  answer.  (Contractor's  abstract) 
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Northwestern  U.  Dept,  of  Matheir  itics,  Evanston,  Ill. 

AN  ELEMENTARY  PROBABILT.*Y  APPROACH  TO 
FLUCTUATION  THEORY,  by  S.  C.  Port.  Mar.  15, 

1862,  54p.  incl.  tables,  refs.  (AFOSR-3233)  (AF  49- 
(638)877)  AD  274019  Unclassified 

Also  published  in  Jour.  Math.  Anal,  and  Appl. ,  v.  C: 
159-151,  Feb7T963. 

Problems  connected  with  the  fluctuation  of  the  sums  of 
independent  and  identically  distributed  random  variables 
are  discussed.  Basically  these  problems  consist  in  find¬ 
ing  the  distrioution  of  various  functions  which  are  defina¬ 
ble  in  terms  of  the  sums  and  which  give  a  measure  (in 
some  sense)  of  the  amount  of  oscillation  which  the  sums 
undergo. 
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Northwestern  U.  Dept,  of  Medicine,  Chicago,  Ill. 

THE  INTERACTION  OF  NONIONIC  DETERGENTS  .WITH 
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PROTEIN  W  PAPER  ELECTROPHORESIS,  by  R.  M. 
Dowben,  W.  H,  Koehler,  and  G.  Sairieux.  j‘1961] 

[6]p.  loci.  rtiagrs.  table,  refs.  (AFOSR-24)  {AF  49- 
(638)321)  Unclassified 

Also  published  in  Clin.  Chem. ,  v.  7:  482-487,  Oct.  1981. 

Addition  of  polyoxyethylene  nonionic  detergents  to  the 
buffer  in  paper  electrophoresis  results  in  alteration  of 
the  rate  of  migration  and  shape  of  protein  peaks.  At 
low  detergent  concentrations,  disruption  of  paper-pro¬ 
tein  binding  leads  to  faster  migration  and  sharper  peaks. 
At  high  detergent  concentrations,  interaction  of  detergent 
with  protein  leads  to  slower  migration  and  broader  peaks. 
On  glass-fiber  paper,  which  binds  protein  less  strocgly 
than  ordinary  cellulose  filter  paper,  only  slowing  of  mi¬ 
gration  occurs  upon  addition  ctf  detergent  to  the  buffer. 
Electrophoresis  of  polysaccharides  using  buffer-contain¬ 
ing  detergent  results  in  a  slight  increase  In  migration. 

2170 

Northwestern  U.  Dept,  of  [Metallurgy]  and  Materials 
Science,  Evanston,  Ill. 

FORMATION  AND  REVERSION  OF  GUINIER- PRESTON 
ZONES  IN  Al-5.3%  Zn,  by  H.  Herman,  J.  B.  Cohen, 
and  M.  E.  Fine.  Apr.  1962  [38 Is.  incl.  ilhis.  diagrs. 
tables,  reTs.  (AF06R-J46)  (AF  '9(638)524)  AD  297259 

Unclassified 

Also  published  In  Acta  Metall. ,  v.  11-  43-56,  Jan.  1963. 

Formation  reversion,  \nd  reformation  of  GP  zones  in 
Al-5. 3  at.  %  Zn  were  studied  through  measurement  of 
electrical  resistance.  Young's  modulus,  critical  re¬ 
solved  shaat  stress,  and  small-angle  scattering  of  x- 
rays.  A  definite  zone  radius  of  approximately  9  A  is 
associated  with  the  resistance  maximum  or  plateau 
which  is  observed  during  aging.  This  zone  is  inde¬ 
pendent  of  aging  temperature  or  whether  tl  e  zones  foi-m 
on  aging  or  reaglng  after  reversion.  After  a  long  aging 
treatmrC,  about  1/2  of  the  Zn  atoms  present  are  as¬ 
sociated  with  zones;  after  reaging  only  about  1/4  are 
associated  with  zones.  The  intensity  maximum  in  the 
small-angle  x-ray  scattering  curve  early  In  the  aging 
process  is  apparently  due  to  a  shell  depleted  In  Zn  about 
each  zone.  There  is  no  incubation  time  for  aging  or  re¬ 
aging.  The  kinetics  of  formation  of  zones  on  aging  and 
reaging  depend  upon  vacancy  concentration  and  super  sat¬ 
uration,  these  vary  with  aging  temperature,  time,  and 
previous  treatment.  In  the  absence  of  a  large  excess 
in  vacancies  (this  is  the  situation  during  aging  or  late 
In  the  direct  aging  process),  the  relation  of  the  compo¬ 
sition  of  the  solid  solution  abau  the  zone  to  the  spinodal 
composition  is  particularly  Important  and  the  rate  of 
zone  formation  decreases  with  an  increase  In  aging 
temperature.  In  the  initial  stages,  when  there  are 
large  numbers  of  vacancies,  the  rate  Increases  with  an 
Increase  in  aging  temperature.  (Contractor's  abstract, 
modified) 
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Northwestern  U.  [Dept,  of  Political  Science]  Evanston,  111. 

CONCEVTUAL  STRUCTURE  AND  GROUP  PROCESSES 
IN  AN  INTERNATION  SIMULATION.  .  ART  L  THE 
PERCEPTION  OF  SIMULATED  NATIONS:  A  MULTIDI¬ 
MENSIONAL  ANALYSIS  OF  SOCIAL  PERCEPTION  AS 
AFFECTED  BY  SITUATIONAL  STRESS  AND  CHARAC¬ 
TERISTIC  LEVELS  OF  COMPLEXITY  El  PERCEIVERS, 
by  M.  J.  Driver.  Apr.  1962  [356)?.  incl.  diagrs. 
tables,  refs.  (AF06R-3439)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)742, 
Office  of  Naval  Research,  and  National  Lns^tute  of  Men¬ 
tal  Health)  Unclassified 

The  purpose  of  the  study  was  to  uncover  fit  general 
structure  of  the  concept  used  to  perceive  stela!  groups 
acting  as  simulated  nations,  to  determine  v  aether  the 
complexity  and  content  of  this  perceptual  concept  would 
shift  under  varying  situational  stresses  and  to  discover 
whether  differences  in  the  complexity  of  this  specific 
concept  could  be  traced  to  a  measure  of  generalized  cog¬ 
nitive  complexity.  A  model  was  presented  in  which  com¬ 
plexity  in  a  concept  was  defined  in  terms  of  3  qualities: 

(1)  amount  of  differentiation;  (2)  degree  of  representa¬ 
tive  integration;  and  (3)  preponderance  of  internal  dy¬ 
namic  properties  of  stimuli  over  more  primitive  external 
characteristics.  The  theory  advanced  was  that  com¬ 
plexity  would  relate  to  stress  in  a  curvilinear  fashion. 
Moderate  stress  should  induce  greater  complexity  in 
social  perception  than  either  too  mild  or  too  intense 
stress.  In  addition,  it  was  expected  that  at  most  stress 
levels  differences  in  complexity  can  be  related  to  differ¬ 
ences  In  the  characteristic  levels  of  cognitive  complexity 
in  perceivers.  In  general,  the  study  found  that  by  mul¬ 
tidimensional  scaling  meaningful  dimensions  in  the  con¬ 
cept  employed  to  perceive  simulated  nations  could  be  dis¬ 
covered.  It  was  also  found  that  both  content  and  struc¬ 
ture  in  this  social  concept  varied  in  provocative  ways  as 
a  function  of  situational  stress  and  characteristic  levels 
of  generalized  complexity  in  perceivers.  (Contractor's 
abstract,  modified) 
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Northwestern  U.  [Dept,  of  Political  Science]  Evanston,  HI. 

INTER-NATION  SIMULATION:  AN  EXAMPLE  OF  A 
SELF-ORGANIZING  SYSTEM,  by  H.  Guetzkow.  [1962] 
[14]p.  incl.  refs.  (AFOSR-J373)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49- 
(038)742  and  AF  AFOKR-62-63,  and  [Office  Naval  Re¬ 
search])  AD  407630  Unclassified 

Also  published  in  Self  Organizing  Systems,  Proc.  of 
Conf. ,  Chicago,  HI.  (May  22-24,  1962),  ed.  by  M.  C. 
Yovits,  G.  R.  Jacobi,  and  G.  D.  Goldstein.  Washington, 
Spartan  Books,  1962,  p.  79-92. 

Simulation  is  an  operating  repre*  station  of  central  fea¬ 
tures  of  reality.  Simulations  may  take  the  form  of  war 
games,  of  pilot  chemical  plants,  of  computer-inventory 
systems.  The  efforts  in  simulation  were  stimulated  by 
2  streams  of  intellectual  endeavor,  one  represented  in 
the  war  game  and  tbc  other  deriving  from  the  social 
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psychological  group  experiment.  Events,  as  recorded 
in  all  their  variety  in  historical  and  contemporary  docu¬ 
ments,  are  the  usual  basis  (or  the  development  of  theory 
about  relations  among  nations.  This  theory  must  ex¬ 
plain  and  eventually  predict  these  international  events. 
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Northwestern  U.  Gas  Dynamics  Lab. ,  Evanston,  Ul. 

ELECTRON  DENSITY  AND  COLLISION  FREQUENCY 
OF  ARC-KEATED  ARGON  PLASMA,  by  R.  C.  Warder, 
M.  Brodwin,  and  A.  B.  Cambel.  Jan.  1962,  63p.  incl. 
Ulus,  diagrs.  tables,  refs.  (AFOSR-3045)  (AF  49- 
(638)879)  AD  276909  Unclassified 

An  investigation  of  the  electrical  properties  of  an  argon 
plasma  (low  was  conducted  in  an  arc-heated  plasma  tun¬ 
nel  using  microwave  diagnostics.  In  particular,  phase 
shift  and  attenuation  measurements  at  78  arid  35. 3  kmc 
were  made  to  determine  the  electron  density  and  elec¬ 
tron  collision  frequency  of  the  argon  plasma.  The 
electron  densities  as  determined  from  the  phase  shift 
measurements  at  the  2  frequencies  agree  quite  well 
and  when  compared  with  theoretical  predictions  Indi¬ 
cate  that  the  plasma  flow  is  not  In  equilibrium.  The  at¬ 
tenuation  measurements  agree  qualitatively;  however, 
the  experimentally  derived  electron  collision  frequen¬ 
cies  do  not  agree  with  presently  accepted  theoretical 
predictions.  Furthermore  It  has  been  shown  that  the 
Infinite  slab  hypothesis  which  is  assumed  In  many  cf 
the  current  microwave  plasma  studies  was  satisfied. 
The  microwave  interferometer  method  thus  appears 
to  be  a  reliable  method  for  determining  the  electron 
density  of  plasma  flows  Insofar  as  the  infinite  slab 
hypothesis  Is  satisfied  and  the  plasma  electron  density 
is  below  the  cutoff  value.  (Contractor's  abstract) 
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Northwestern  U.  Gas  Dynamics  Lab. ,  Evanston,  HI. 

THE  EFFECT  OF  RADIATIVE  L06SES  ON  TU"  AT¬ 
TENUATION  OF  ELECTROMAGNETICALLY  DRIVEN 
SHOCK  WAVES,  by  J.  A.  Thornton  and  A.  B.  Cambel. 
(1962]  [13]p.  incl.  diagrs.  refs.  (AF  49(838)879) 

Unclassified 

Published  In  Jour.  Quant.  Spectros.  and  Radiative 
Transfer,  v.  2:  249-261,  July/Sept.  1962. 

The  approximate.  1  dimensional  blast  wave  theory  of 
Harris  Is  mod.uiod  to  take  Into  consideration  the  effect 
of  radiation  los  cs  from  plasmas  behind  strong  shock 
waves  produced  In  electromagnet* c  shock  tubes.  The 
seml-empirlcal  radiation  theory  of  Klvel  is  used  In 
evaluating  the  resulting  modified  shock  expansion  equa¬ 
tion.  The  influence  of  various  shock  tube  operating 
parameters  such  at.'  energy  Input  and  ambient  density 
on  the  shock  wave  velocity  attenuation  via  radiation  is 
examined.  The  predictions  suggested  by  the  proposed 
theory  are  confirmed  by  means  cf  experimental  data 
obtained  in  a  conical  discharge  section  electro- mag¬ 
netic  shock  tube.  It  is  seen  that  the  most  severe  effect 
due  to  radiative  losses  occurs  near  the  gaseous  dis¬ 


charge.  Radiation  losses  ire  found  to  be  unimportant  at 
distances  downstream  cf  the  electrical  discharge  when 
the  gas  density  is  tow.  (Contractor's  abstract) 
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Nortnwestern  U.  Gas  Dynamics  lab. ,  Evanston,  Ill. 

SOURCES  OF  ERROR  IN  THE  MICROWAVE  DIAG¬ 
NOSTICS  OF  PLASMAS,  by  R.  Warder,  M.  Brodwin, 
and  A.  B.  Cambel.  [1962]  (3]p.  Incl.  diagrs.  [AF  49- 
(638)879]  Unclassified 

Published  In  Jour.  Appl.  Phys. ,  v.  33;  2868-2870, 

Sepnrasr 

Errors  in  the  microwave  diagnostics  of  plasmas  were 
Investigated  with  the  use  of  dlelectrir-  and  conducting 
models.  The  results  Indicate  that  plasma  property 
measurements  utilizing  reflection  and  transmission 
techniques  are  In  considerable  error  for  small  samples 
and  also  that  a  planar  analysis  may  not  be  used  to  infer 
the  properties  of  a  cylindrical  plasma.  (Contractor's 
abstract) 
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Northwestern  U.  Gas  Dynamics  Lab. ,  Evanston,  HI. 

THE  SPECTR06COPIC  MEASUREMENT  OF  TEMPERA¬ 
TURE  IN  TRANSPARENT  ARGON  PLASMAS,  by  C.  F. 
Knapp,  C.  F.  Gottsihlich,  and  A.  B.  Cambel.  [1662] 
|3]p.  incl.  diagr.  (AF  49(638)879)  Unclassified 

Published  In  Jour.  Quant.  Spectros.  and  Radiative 
Transfer,  v.  2:  297-299,  July/Sept.  1962. 

In  general,  absorption  spectroscopy  Is  Impractical  In 
plasma  diagnostics  because  the  radiation  intensities  are 
quite  high.  Therefore,  emission  spectroscopy  was  used 
in  this  study.  Tt-  technique  described  here  is  an  adapta¬ 
tion  of  an  astrophyslcal  method  developed  originally  by 
Fowler  and  Milne,  and  later  treated  analytically  by 
Larenz  for  the  case  cf  transparent  plasmas.  The  experi¬ 
mental  utilization  of  the  Fowler-Milne  method  is  dis¬ 
cussed  and  observations  In  connection  with  an  argon  arc 
jet  are  described.  On  the  basis  of  *'  Sservatloos,  It 
can  be  suggested  that  the  method  of  ru.*er-Mllne  may 
be  used  to  advantage  In  determining  the  temperature  of 
laboratory-type  plasma  arcs  commonly  used  in  studies 
of  bypersonics  and  magneto-gasdynamic  power 
generation. 
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Northwestern  U  Gas  Dynamics  Lab. ,  Evanston,  Ul. 

THERMOPHYSICAL  PROPERTIES  OF  PLASMAS,  by 
R.  C.  Warder  and  A.  B.  Cambel.  Final  rept.  Mar.  15, 
1960-Mar.  14,  1962.  July  1962,  6p.  lnd.  refs.  (AF  49- 
(638)879)  AD  283512  Unclassified 

Current  research  Is  concerned  with  determining;  (1)  the 
kinetic  coefficients  for  the  recombination  of  Ions  and 
electrons,  ana  the  effect  of  radiative  transfer  to  high 
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Mach  cumber  shock  vaves;  (2)  the  effect  of  electron- 
neutral  particle  .collision  on  the  transmission  and  re¬ 
flection  of  microwaves  incident  on  the  plasmas,  and 
the  tensor  electrical  conductivity  o t  the  plasma;  and  (3) 
the  velocity  distribution  and  there  «1  conductivity  of  a 
conventional  plasma  jet,  and  the  electrical  conductivity, 
and  viscosity  of  a  plasma  as  a  function  of  its  thermody¬ 
namic  state. 
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Northwestern  if.  Gas  Dynamics  Lab. ,  Evanston,  Ill. 

MICROWAVE  DIAGNOSTICS  OF  ARC-HEATED  PLAS¬ 
MA,  by  R.  Warder,  W.  L.  Nlghan  and  others.  (1962] 
[21  ji.  lncl.  dlagrs.  (AF  49(638)879  and  AF  AF06R- 
92-307)  Unclassified 

Published  in  Symposium  on  Dynamics  of  Manned  Lifting 
Planetary  Entry,  Philadelphia,  Pa.  (Oct.  1982),  ed.  by 
S.  M.  Scala,  A.  C.  Harrison  and  M,  Rogers.  New 
York,  Wiley  and  Sons,  1963,  p.  185-205. 

An  investigation  of  the  electrical  properties  of  argon 
and  nitrogen  plasma  flows  have  been  conducted  in  arc- 
heated  plasma  tunnels  using  microwave  diagnostics. 

In  particular,  phase  shift  and  attenuation  measurements 
at  78,  81. 5,  and  85. 3  kmc  have  been  made  to  determine 
the  electron  density  and  electron  collision  frequency  of 
the  plasma  flows.  The  electron  densities  as  determined 
from  the  phase  shift  measurements  at  the  various  fre¬ 
quencies  agree  quite  well  and,  when  compared  with 
theoretical  predictions,  indicate  that  the  plasma  flow  Is 
not  In  equilibrium.  The  attenuation  measurements 
agree  qualitatively;  however,  the  experimentally  de¬ 
rived  electron  collision  frequencies  and  hence,  d-c 
conductivities  do  not  agree  with  presently  accepted 
theoretical  predictions.  Furthermore,  it  has  been 
shown,  the  infinite  slab  hypothesis  which  is  assumed 
in  many  of  the  current  microwave  plasma  studies  was 
satisfied.  The  microwave  Interferometer  method  thus 
appears  to  be  a  reliable  method  for  determining  the 
electron  density  of  plasma  flows. 
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Northwestern  U.  Gas  Dynamics  Lab. ,  Evanston,  Ill. 
ONE-DIMENSIONAL  MAGNETOGASDYNAMIC  FLOW 


WITH  WALL  FRICTION,  by  S.  -S.  Uu  and  A.  B.  Cambel. 
[1962]  [5ji.  lncl.  diagr.  table,  refs.  (AF  AFOSR-62- 
307]  Unclassified 

Published  In  Phys.  Fluids,  v.  6;  792-798,  Jur.c  1963. 

The  case  of  l-dimensional  magnetogasdynamic  flow  un¬ 
der  the  influence  of  wall  friction  Is  investigated.  In  par¬ 
ticular,  the  case  of  an  Infinitely  conducting,  compressi¬ 
ble  plasma  is  studied  when  the  flow  direction  and  the  di¬ 
rection  of  the  magnetic  field  are  at  right  angled  to  one 
another.  It  is  shown  that  all  flow  variables  can  be  ex¬ 
pressed  as  functions  of  the  ratio  of  the  local  flow  velocity 
to  the  Alfvfen  velocity.  It  is  shown  flat  the  flow  has  a 
variety  of  regimes  delineated  by  specific  singularities 
and  extremities.  A  typical  magnetogasdynamic  Fanno 
flow  chart  is  .presented  and  it  is  ncted  that  the  flow  dif¬ 
fers  markedly  from  that  encountered  in  classical  gas- 
dynamics.  (Contractor's  abstract) 
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Northwestern  U.  Technological  Inst. ,  Evanston,  ILL 

INSTABILITY  ANALYSIS  OF  CYLINDRICAL  SHELLS 
UNDER  HYDROSTATIC  PRESSURE,  by  G  Herrmann. 
[1962]  [6}p.  IncL  tables,  refs.  (NASA  technical  note 
no.  D-1510)  (AFOSR-64-0135)  (AF  AF06R-63-100) 
AD  438157  Unclassified 


Also  published  In  Proc.  llat'L  Aeronaut,  and  Space 
Admin.  Conf.  on  Instability  of  Small  Structures, 
Langley,  Va. ,  1962,  p.  239-244. 


A  general  bending  theory  of  circular  cylindrical  sbcl's 
under  the  influence  cf  initial  stress  Is  expressed  to  re¬ 
examine  the  theory  and  to  compare  the  results  with 
those  of  previous  investigations.  The  outcome  was  the 
establishment  at  a  simple  but  accurate  expression  for 
the  buckling  pressure  applicable  to  a  wide  range  ct  shell 
dimensions. 
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Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

SYNTHESIS  AND  PROPERTIES  OF  HIGHLY  HINDERED 
ALIPHATIC  ACIDS,  by  M.  S.  Newman  and  T. 

Fukunaga.  (1062)  [3jp.  Incl.  table,  refs.  (AFOSR- 
J682)  (AF  33(616)3412)  AD  412381  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. .  v.  85: 
1176-1178,  Apr.  20,  1963. 

The  synthesis  of  several  highly  hindered  aliphatic 
acids  is  described  as  well  as  certain  reactions  of 
these  acids.  The  failure  of  triethylcarbinyl  ditert- 
butylacetate  to  react  with  an  amide  ion  provides  an 
example  of  sterlc  hinderance  to  proton  removal. 
Ionization  constants  in  40%  methanol  at  40*  for  a 
number  of  hindered  aliphatic  acids  have  been  deter¬ 
mined  and  are  listed.  (Contractor's  abstract) 
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Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

THE  CONDUCTANCE  AND  DIELECTRIC  CONSTANTS 
OF  SILVER  IODIDE,  SILVER  IODOMERCURATE  AND 
CUPROUS  IODOMERCURATE,  by  p.  Splitstone  and 
P.  M.  Harris.  Aug.  1962,  54p.  incl.  dlagrs.  tables, 
(AF  49(638)397)  AD  289557  Unclassified 

The  capacitances  and  loss  factors  cf  /*- Cu^Hgl^  and 
Agl  (as  briquet.'  i  have  been  measured  ir.  the  frequency 

range  10^  to  10®  cps  and  at  each  of  several  tempera¬ 
tures  below  roam  temperature.  Arguments  are  presented 
to  show  that  ail  3  of  these  substances  are  not  simple 
dielectrics  but  are  characterized  by  relaxation  proc¬ 
esses  having  2  (or  more)  relaxation  times.  In  aU 
3  substances  the  magnitude  of  the  conductance  in¬ 
creases  with  frequency  (  at  constant  temperature) 
as  would  be  expected  of  a  substance  whose  polariza¬ 
tion  is  accompanied  by  dissipation.  It  is  suggested 
that  transport  and  polarization  by  ion  displacement 
occurs  by  escape  of  ions  from  tetrahedral  sites  cf  the 
iodine  lattice  to  octahedral  sites  cf  the  iodine  lattice 
to  octahedral  sites  in  which  the  polarizability  is  ex¬ 
pected  to  be  much  higher  and  that  this  escape  prob¬ 
ability  may  be  greatly  enhanced  by  the  presence  cf 
anion  defects. 
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Ohio  State  U.  Research  Foundation.  [Dept,  of 
Cnemlstry]  Columbus. 

DESIGN  OF  AUTOMATED  SINGLE  CRYSTAL 
DIFFRACTOMETER  FOR  NEUTRON  DIFFRACTION, 
by  P.  M.  Harris.  Aug.  1962,  17p.  incl.  dlagrs. 
(Technical  rept.  no.  3)  (AFOSB-4017)  (AF  49(638)397) 
AD  285782  Unclassified 


As  neutron  diffraction  has  been  extended  to  investigations 
of  the  structures  cf  more  complex  crystals,  it  has 
become  necessary  to  collect  measurements  of  a  larger 
number  of  Integrated  reflections.  The  long  counting 
times  required  have  directed  attention  to  the  develop¬ 
ment  cf  automated  single  crystal  diffractometers. 

Because  U  the  complexities  and  cost  cf  the  punched 
card  or  tape  method  of  automation,  it  appeared  worth¬ 
while  to  survey  more  generally  the  possibilities  available. 
This  report  describes  3  cases  of  practical  importance; 

(1)  normal  beam  method,  (2)  equi- inclination  method, 
and  (3)  Hat  cone  method.  A11  3  methods  permit  the 
mappiiq;  of  a  large  number  of  reflections  without  re¬ 
orientation  cf  the  crystal  relative  to  the  diffractometer 
axis.  This  is  a  great  advantage  as  compared  with  the 
use  of  the  crystal  orlenter  since  only  2  instead  of  4 
automated  drives  are  required. 


2184 

Ohio  State  U.  Research  Foundation.  [Dept,  c f 
Mathematics)  Columbus. 


NONLINEAR  VIBRATING  SYSTEMS  HAVING  INFINITELY 
MANY  LIMIT  CYCLES,  by  K.  Klotter  and  E.  Kreyszlg. 
Final  rept.  Apr.  1982,  18p.  Incl.  dlagrs.  (AF  49(638) 
990)  Unclassified 


The  paper  contains  an  analytical  investigation  of  the 
limit  cycles  of  tRe  system  given  by  q  -  (Sgn  4) 

2  2  2 

3^-  2;  cos  aq  +  ~~  I  (q)  =  0  with  a  >  0,  f(q)  Is  an  odd 


polynomial  with  nonnegative  coefficients,  and  the 
constants  are  denoted  In  a  fashion  convenient  lor  the 
system  investigated.  It  Is  shown  that  limit  cycles  exist 
and  can  be  characterized  in  detail  without  integrating 
the  equation. 


2185 

Ohio  Stale  U.  Research  Foundation.  Dept,  of  Physics 
[and  Astronomy],  Columbus. 

INTERACTIONS  BETWEEN  ELECTROMAGNETIC 
RADLATION  AND  MATTER,  by  L.  C.  Brown.  Final 
rept.  June  I,  1953-Mar.  31,  1962.  Apr.  28,  1962, 

8p.  incl.  refs.  (AFOSR-2583)  (AF  18(600)772) 

AD  293205  Unclassified 

This  final  report  summarizes  the  research  performed 
under  this  contract,  and  includes  several  reprints  not 
distributed  previously  as  technical  notes.  The  research 
is  divided  into  the  following  sections;  (1)  microwave 
absorption  of  gases;  (2)  electronic  paramagnetic 
resonance;  (3)  nuclear  quadrupole  transitions;  (4) 
nuclear  magnetic  resonances;  and  (5)  theoretical  studies. 
A  brief  review  d  each  is  given. 
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2186 

Ohio  State  U.  Research  Foundation.  [Dept,  of  Physics 
and  Astronomy]  Columbus. 

A  FOKKER-PLANCK  EQUATION  FOR  SPIN  RELAXA¬ 
TION,  by  A.  Yoshimori  and  J.  Korringa.  ]1962]  28p. 
lncl.  refs.  (AFOSR-2586)  [AF  49(638)264] 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  1054-1060, 

Nov.  1,  1962. 

A  method  is  developed  to  describe  the  quantum 
mechanical  motion  of  a  few  simple  spin  systems, 
with  random  time-dependent  perturbations,  In  an 
exact  manner,  1.  e.  without  reference  to  perturbation 
theory.  It  leads  to  a  Fokker-Planck  type  diffusion 
equation.  When  applied  to  a  spin  influence^.  by  a 
fluctuating  local  field  (Abragam's  model),  this  gives 
rise  to  a  (microscopic)  Bloch  type  equation  for  the 
spin  operators.  An  application  to  a  system  of  2 
identical  spins  (S  -  1/2)  with  modulated  dipole  inter¬ 
action  produces  a  very  complicated  diffusion  equation 
in  8  variables,  which  simplifies,  however,  in  a  case 
of  restricted  rotation.  A  model  Hamiltonian  for 
quadropole  relaxation  for  S  =  1  gives  a  relatively 
simple  result,  which  reveals  an  interesting  difference 
between  the  relaxation  in  finite  and  zero  external 
fields.  (Contractor's  abstract) 


STUDY  OF  THE  BEHAVIOR  OF  SOUD6  IN  ALTERNAT¬ 
ING  AND  CONSTANT  MAGNETIC  HELDS,  by  J. 
Xorringa,  Final  rept.  Jan.  1,  1951-Sept.  30,  1952, 

Sp.  i,Rept.  no.  19)  (AFOSR-3528)  (AF  49(638)264) 

AD  28*808  Unclassified 

This  report  lists  13  articles  published  as  a  result  of 
research  done  under  this  contract. 


2189 

Ohio  State  U.  Research  Foundation.  (Dept,  of  Physics 
[and  Astronomy]  Columbus. 

THEORY  OF  A.NT1FERROMAGNETIC  SPIN  WAVES 
IN  SOME  ME2  AMAGNET1C  CRYSTALS,  by  A. 
Yoshimori.  [1982]  [6]p.  incl.  diagr.  tables. 
(AFOSR-J759)  (AF  49(638)264)  AD  414044 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  1312-1317, 
May  15,  1963. 

The  spin  waves  of  metamagnetlc  hexagonal  layer 
crystals,  in  particular,  NiCJ  and  CoCl  ,  are 
2  2 

calculated  in  a  semicontinuum  model.  Temperature 
variations  cf  the  specific  heat  and  of  the  sublattice 
magnetization  due  to  the  spin- wave  excitations  are 
derived  and  discussed. 
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Ohio  State  U.  Research  Foundation.  [Dep*.  of  Physics 
and  Astronomy]  Columbus. 


Ohio  State  U.  Research  Foundation.  [Dept,  cf  Physics 
and  Astronomy]  Columbus. 


THEORY  OF  RELAXATION  OF  A  TWO-SPIN  SYSTEM, 
byj.  Korrlnga  and  A.  Yoshlmorl.  [1952]  [35^>. 
(AFClSR-2587)  [AF  49(638)264]  Unclassified 


A  GENERALIZED  MOLECULAR  FIELD  THEORY  FOR 
ANTIFERROMAGNETISM,  by  R.  P.  Kenan.  [1962] 
[2fc.  lncl.  diagrs.  [AF  49(638)264]  Unclassified 


Also  published  in  Phys.  Rev.,  v.  128:  1061-1069, 
Nov.  1,  1962. 

The  relaxation  of  a  system  of  2  Inequivalent  spins 
(S  =  1/2,  I  =  1/2)  with  2  non-commuting  time 
dependent  Interactions,  L  e.  a  randomly  modulated 
dipole  interaction,  and  a  fluctuating  local  field  acting 
on  one  of  the  spins  (S),  is  discussed.  The  influence 
of  the  fluctuating  field  Is  treated  exactly  In  terms  of 
a  Fokker-Planck  equation,  which  is  described  in  the 
previous  paper  (item  no.  2186,  Vol.  VI).  The  dipole 
interaction  is  then  treated  with  perturbation  theory. 
This  gives,  in  all  detail,  the  time  dependent  tram.- 
tions  between  the  levels  established  in  a  constant 
external  field.  It  is  shown  tnai  rate  equations  are 
insufficient  to  describe  the  transitions,  and  that  In 
weak  fields  a  resonance  phenomenon  can  occur.  This 
resonance  is  studied  In  some  detail  with  Green's 
function  methods.  (Contractor's  abstract) 


Also  published  in  Proc.  Eighth  Inlernat’l.  Conf.  on 
Low  Temperature  Phys.,  London  (fit.  Brit.)  (Sept. 
16-22,  1962),  Washington.  Buuer worths,  1963, 
p.  258-259. 


In  the  perturbation  term  V  =  2Jzv 


Ea*  a  ♦  Z  a  *a  ], 
j  j  ]  k  k  kJ’ 


v  has  the  value  n,  which  Is  the  exact  expectation  value  of 
tne  number  operator.  This  choice  gives  a  perturbation 
theory  over  a  molecular  field  theory  more  general  than 
that  of  N£el.  Results  of  calculating  the  total  energy  at 
low  tern;  eratures  are  given  and  compared  with  earlier 
theories. 
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Ohio  State  U.  Research  Foundation  [Dept,  cf  Psychology] 
Columbus. 


2188 


Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
(and  Astronomy]  Columbus. 
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INDUCED  COLLABORATION  IN  SOME  NON- ZERO 
GAMES,  by  A.  Scodel.  1962,  13p.  (AFOSR-4206) 
(AF  49(636)317)  AD  287838  Unclassified 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Also  published  In  Jour.  Conflict  Resolution,  v.  6: 
335-340,  Dec.  1962. 

Three  kinds  <£  2-person  non-zero-sum  games  were 
utilized  in  this  study.  Two  of  the  games  employed 
a  matrix  in  which  the  competitive  strategy  did  not 
dominate  in  a  formal  sense  whereas  the  third  involved 
a  matrix  of  the  dilemma  variety  in  which  the  competi¬ 
tive  strategy  did  dominate.  In  neither  of  the  first  2 
games  was  there  any  difference  in  the  subjects' 
collaborative  behavior  for  the  2  experimental  conditions. 
Regardless  of  condition,  however,  subjects  in  these 
games  manifested  more  collaboration  than  was  true 
of  games  of  identical  matrices  where  pairs  of  subjects 
selected  their  own  strategies.  In  the  dilemma  game, 
there  was  a  pronounced  difference  between  subjects 
under  the  2  conditions  -  about  half  of  the  subjects  ex¬ 
posed  to  the  initially  competitive  stooge  manifested 
collaboration  in  contrast  to  an  almost  complete  absence 
of  such  behavior  in  those  subjects  who  played  with  a 
collaborative  stooge.  The  latter  group  played  much 
like  subjects  playing  the  same  game  with  other  sub¬ 
jects.  (Contractors  abstract) 


2192 

Ohio  State  U.  Research  Foundation.  Dept,  of  {Psychology] 
Columbus. 

INTRA-ORGANIZATIONAL  STRUCTURAL  VARIATION: 
AN  APPLICATION  OF  THE  BUREAUCRATIC  MODEL, 
by  R.  B.  Hall.  [1962]  22p.  inch  refs.  (AFOSP.  2918) 
(AF  49(638)447)  Unclassified 

Ten  organizations,  5  profit  making  -nd  5  governmental, 
were  examined  to  determine  whether  or  not  variations 
in  structure  do  occur  between  organizational  segments 
engaged  in  divergent  activities  and  whether  such  varia¬ 
tions  have  any  significant  influence  on  the  over- ail 
organizational  structure.  The  purpose  was  to  set  up 
scales  for  evaluating  the  degree  of  bureaucratization 
present  in  a  given  Institution  or  segment  thereof,  and 
to  determine  the  degree  to  which  bureaucratic  proce¬ 
dures  .night  be  incompatible  with  a  given  task.  Six 
of  the  dimensions  used  as  criteria  were  (1)  a  well  de¬ 
fined  hierarchy  of  authority,  (2)  a  division  of  labor, 

(3)  a  system  of  rules  covering  rights  and  duties  (4) 
a  system  of  procedure,  (5)  impersonality,  and  (6) 
promotion  and  selection  based  on  technical  competance. 
it  was  found  that  tasks  which  require  social  or  crea¬ 
tive  skills  such  as  research,  sales  and  design  are  not 
appropriately  analyzed  b7  the  bureaucratic  model. 

They  are  nonuniform  or  difficult  to  routinize  and  will 
be  significantly  less  bureauci  atic. 


2193 

Ohio  State  U.  [Research  Foundation]  [Dept,  of 
Psychology]  Columbus. 

ADMINISTRATIVE  PRACTICES  IN  UNIVERSITY  DE¬ 
PARTMENTS,  by  E.  Haas  and  L.  CoUen.  [1962] 

[17 Jp.  incl.  table,  refs,  (AF06R-2985) 

(AF  49(638)447)  AD  288167  Unclassified 


Also  published  in  Admin.  Sci.  Quart.,  v.  8:  44-60 
June,  1963. 

This  paper  attempts  to  explain  variation  in  the  formali¬ 
zation  of  administrative  practices  current  in  the  teaching 
departments  of  a  large  midwestern  university.  Varia¬ 
tion  was  noted  in  the  degree  of  formalization  in  the 
following  practices:  hiring  procedures,  evaluation  of 
performers,  and  handling  of  satisfactory  faculty  mem¬ 
bers.  This  variation  was  analyzed  to  determine  its 
relationship  to:  department  si'  rquency  c<  decision 
making,  departr.ent  prest*'  ■  supply-demand  ratio, 
and  humanistic  orientation.  Frequency  of  decision 
making  emerged  as  the  most  significant  of  these. 
Humanistic  orientation  was  found  to  be  associated  with 
the  subject  matter  taught  by  the  department. 

(Contractor's  abstract) 


2194 

Ohio  State  U.  [Research  Foundation.  Dept,  of  Psychology] 
Columbus. 

LEARNING  THEORY  AND  CLINICAL  PSYCHOLOGY,  by 
S.  Liverar.t  [1962]  35p.  incL  refs.  (AF06R-2832) 

(AF  49(678)741 )  AD  61 21 26  Unclassified 

Also  published  in  Prog,  in  Clin.  Psychol. ,  v.  5: 

159-177,  1963. 

Four  conclusions  about  the  reconciliation  of  learning 
theory  and  clinical  psychology  are  offered.  First,  both 
behaviorists  and  clinical  psychologists  must  overcome 
their  traditional  distrust  of  theory  and  come  to  a  reali¬ 
zation  that  the  development  of  a  constructs  ai  approach 
is  to  their  mutual  benefit  and  advancement.  Second,  the 
thrust  of  learning  into  clinical  psychology  has  produced 
much  questioning  of  clinical  mythology,  a  procedure 
which  is  a  necessary  step  in  the  progress  of  clinical 
psychology.  Third,  contact  with  clinical  observation 
has  in  many  instances  forced  the  learning  theorist  to 
reexamine  the  narrowness  of  his  formulations  and  has 
contributed  to  an  awareness  that  imaginative  conceptuali¬ 
zation  is  prior  to  methodological  ingenuity.  Fourth,  the 
strands  of  learning  theory  (orm  a  network  of  still 
tenuous  strength,  but  one  which  offers  a  compelling 
approach  to  abnormal  behavior  and  the  clinician's 
interactions  with  the  disturbed  inmvlduaL 


2195 

Ohio  State  U.  [Research  Foundation.  Dept,  of  Psychology] 
Columbus. 

THE  PREDICTION  OF  SOCIAL  ACTION  TAKING 
BEHAVIOR,  byP.  M.  Gore  and  J.  B.  Rotter.  [1962] 
[12)?.  incl.  table,  refs.  (aFOSR-2833)  (AF  49(638)741) 
AD  612125  Unclassified 

Presented  at  meeting  of  the  Midwestern  Psychological 
Association,  1962. 
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Also  published  In  Jour.  Personality,  v.  31:  58-64, 
Mar.  1963.  TTille  varies) 
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Students  in  a  Southern  Negro  college  (N  -  116)  very 
much  Involved  In  the  current  social  prote'"  movement 
against  segregation  were  used  as  subjects  of  a  study 
at  prediction  at  social  action  taking  behavior.  A 
forced  choice  test  of  a  generalized  attitude  toward 
internal  or  external  control  of  reinforcements,  not 
specifically  dealing  with  the  issue  studied,  predicted 
the  type  and  degree  cf  commitment  behavior  manifested 
to  effect  social  change.  The  social  desirability  motive 
and  social  class  showed  a  weak  trend,  in  the  predicted 
direction,  in  the  case  at  the  former  and  a  logically 
consistent  one  on  an  ad  hoc  basis  in  the  case  at  the 
latter.  These  findings  may  serve  as  an  impetus  for 
much  needed  research  in  the  important  area  of  ongoing 
social  action  and  social  change. 


2196 

[Ohio  State  U.  Research  Foundation.  Dept,  of  Psychology, 
Columbus], 

ALIENATION  AND  LEARNING  IN  A  HOSPITAL 
SETTING,  by  M.  Seeman  and  J.  W.  Evans.  [1962] 
11J>.  incL  tables,  refs.  (AFOSR-2860) 

AF  49(636)7-11]  AD  414295  Untlassified 

Also  published  in  A-ner.  Sociol.  Rev. ,  v.  27:  772-782, 
Dec.  1962. 

This  paper  presents  a  controlled,  and  aitualionally 
specific,  test  of  a  common  assertion  regarding 
alienation  in  modern  society.  The  hypothesis  is  tested 
that  differences  in  alienation  (L  e. ,  in  powerlessness) 
are  associated  with  differential  learning  of  behavior- 
relevant  information.  Comparing  patients  who  differ 
in  their  degree  of  alienation,  but  who  are  matched  for 
socioeconomic  backgrounds  and  for  health  and  hospital 
histories,  it  is  shown  that  the  more  alienated  patients 
score  lower  on  an  objective  test  at  knowledge  about 
tuberculosis.  Furthermore,  these  differences  in  ob¬ 
jective  knowledge  are  reflected  in  both  the  staff's 
description  <i  the  patients,  and  in  the  patients' 
attitudes  about  the  information  process.  In  under¬ 
standing  the  attitude  data,  it  is  shown  that  the  social 
structure  at  the  ward  as  well  as  individual  alienation 
m>ist  be  taken  into  account.  The  relevance  at  these 
findings  for  contemporary  viewpoints  concerning  the 
significance  of  alienation  is  noted. 


2197 

Ohio  State  U.  [Research  Foundation).  Dept,  cf 
Psychology,  Columbus. 

SOME  FACTORS  AFFECTING  THE  PERCEPTION  OF 
EVENTS  AS  CHANCE  DETERMINED,  by  S.  Blackman. 
[1962]  [6J>.  incl.  tables.  (AFOSR-3703) 

[AF  49(638)741]  Unclasslflc 

Also  published  In  Jour.  PsychoL ,  v.  54:  197-202, 

July  1962. 

One  hundred  eighty  students  were  exposed  to  series 


of  red  and  green  lights  which  appeared  with  equal 
frequency.  The  interest  was  on  the  effect  of  these 
variables  on  extinction  of  expectancies  for  success  in 
predicting  which  light  to  expect.  The  conditions  studied 
were,  length  of  sequences  of  everts,  and  whether  the 
sequences  were  patterned.  Ss  were  presented  with 
varying  series  of  red  and  green  lights  In  training,  then 
the  red  light  stopped  coming  on.  The  major  hypothesis 
states;  Ss  who  received  long  sequences  or  patterned 
sequences  cf  red  and  green  lights  will,  when  the  red 
light  stops  coming  on,  have  a  lower  expectancy  for 
red  than  will  Ss  who  receive  short  sequences  or  n on- 
patterned  sequences. 


2198 

Ohio  State  U.  Research  Foundation.  [Dept,  of 
Psychology]  Columbus. 

CONFORMITY  UNDER  VARYING  CONDITIONS  OF 
PERSONAL  COMMITMENT,  by  D.  P.  Crowne  and 
S.  Liverant.  [1962]  [9)p.  Incl.  tables,  refs. 
(AF06R-J1165)  (AF  -'9(638)741)  AD  423049 

Unclassified 

Also  published  in  Jour.  Abnorra.  and  Social  Psychol., 
v.  66:  547-555,  June  1963. 

This  study  tested  a  central  proposition,  stemming 
from  Rotter' s  social  learning  theory,  that  conformity 
is  related  to  low  expectations  of  success  In  socially 
evaiuai  ve  situations  and  is  consequently  accompanied 
by  defensive  processes.  Two  variants  of  an  Asch 
situation  representing  increasing  degrees  cf  personal 
commit  nent  were  compared  to  a  control  condition. 
Situatl  jaal  measures  cf  confidence  included  betting  and 
statements  of  expectancy.  Additional  personality 
indices  included  level  of  aspiration,  need  for  approval, 
and  Internal  vs  external  control  cf  reinforcement.  The 
Ss  were  110  introductory  psychology  students.  Results 
depict  the  confonner  as  one  who  has  a  low  expectation 
cf  success  in  evaluative  situations.  His  lesser 
confidence  leads  to  avoidant  behavior  to  resolve  the 
ensuing  conflict.  Defensive  processes  of  the  cocformzr 
tend  to  become  more  marked  as  personal  commitment 
Increases. 


2199 

Oklahoma  State  U. ,  Stillwater. 

INVESTIGATION  OF  SEMICONDUCTING  PROPERTIES 
OF  TYPE  lib  DIAMONDS,  by  W.  J.  Leivo,  M.  D.  Bell 
and  others.  Final  rept.  May  1962,  224p.  incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-  2642)  (AF  18(603)40) 

AD  277416  Unclassified 

A  number  cf  properties  of  Semiconducting  diamond 
have  been  investigated.  The  studies  were  concerned 
with  optical  transmission,  .-edification,  photovoltaic 
effect,  photoconductivity,  mobility  and  activation 
energies  of  carriers,  lifetimes  and  trapping  of  carriers, 
luminescence,  and  electron  spin  resonance.  Also,  a 
pulsed  magnet  and  optical  system  for  Infrared  cyclotron 
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resonance  studies  of  crystals  vas  designed  and  is 
under  construction.  (Contractor’s  abstract) 


2200 

Oklahoma  State  U. ,  Stillwater. 

IMPURITY  DIFFUSION  IN  DIAMOND  (Abstract), 
by  W.  J.  Lelvo  and  V.  A.  Fratzke.  [1962]  [lip. 

[AF  1 8(603)40]  Unclassified 

Presented  at  meeting  o f  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
436,  Aug.  27,  1962. 

The  possibility  of  diffusing  Impurities  into  nonconduct¬ 
ing  diamonds  under  vacuum  conditions  in  order  to 
produce  semiconducting  diamonds  was  investigated. 
Diffusion  experiments  were  carried  out  with  Al,  B, 
and  Be  at  temperatures  around  900°  C  which  is  below 
that  at  which  the  conversion  rate  of  diamond  to  graphite 
becomes  significant.  Evidence  of  diffusion  was  deter¬ 
mined  by  electrical-conductivity  measurements, 
changes  in  optical  absorption,  and  by  comparison  with 
natural  semiconducting  diamond.  No  detectable  diffu¬ 
sion  occurred  in  times  oj.  to  1  wk.  The  res ul's  are  in 
accord  with  theoretical  calculations  of  diffusion  using 
a  vacancy  model  for  diffusion.  The  calculated  activa¬ 
tion  energy  is  too  high  to  give  a  measurable  diffusion 
at  900°  C  in  the  time  involved.  The  activation  energy 
for  diffusion  of  boron  in  diamond  was  computed;  it  is 
less  than  that  for  Al,  and  is  essentially  the  same  as  for 
self- diffusion.  The  activation  energy  for  seU-diffusion 
using  an  extension  of  the  method  used  by  Dienes  for 
diffusion  in  graphite  was  compared  with  that  developed 
by  Swalln  for  the  diamond- type  crystals. 


2201 

Oklahoma  State  U.  Dept,  of  Chemistry,  Stillwater. 

VAPOR  PRESSURES  IN  THE  SYSTEM  Di-N-BUTYL 
PHTHALATE  DIETHYL  ETHER  AND  A  STUDY  OF 
THE  THERMOMETRIC  METHOD  FOR  COMPARISON 
OF  VAPOR  PRESSURES,  by  T.  E.  Moore  and  R.  J. 
Laran.  [1962]  6p.  Incl.  tables.  (AFOSR-TN-60-579) 
(AF  18(600)478)  Unclassified 

The  successful  application  of  "wet-bulb’  thermometry 
using  thermistors  as  temperature-sensing  elements 
in  the  determination  of  molecular  weights  of  non¬ 
volatile  solutes  In  volatile  solvents  led  to  an  investiga¬ 
tion  of  the  usefulness  of  the  method  for  studying  the 
thermodynamic  properties  of  salts  in  ether.  It  was 
necessary  to  measure  the  vapor  pressure  of  ether 
solutions  cf  dt-n-butyl  phthalaic  over  a  wide  range 
of  concentrations  to  provide  data  for  calioration  of 
the  thermometric  apparatus.  The  neasurements  were 
made  at  24  concentrations  covering  the  range  of  ester 
raol-fractions  from  0. 006  to  0. 175  at  25°.  A  static 
method  employing  a  differential  manometer  and  alter¬ 
nate  freezing  and  thawing  under  evacuation  was  used. 


The  solvent  and  solutions  were  stirred  magnetically, 
and  the  temperature  was  controlled  to  ±  0. 005°. 
Solutions  were  analyzed  after  mass  measurement  by 
evaporation  to  constant  weight  at  60-70*.  A  quadratic 
equation  was  fitted  to  the  data  by  least  squares 
procedure.  Ap  *  0. 43  =  33. 64  m  -  2. 478  m*  The 
calibration  data  for  solutions  of  dl-n-butyl  pbthalste 
in  ether  show  that  AR  varies  linearly  with  Ap  op  to 
Ap  equal  to  about  50  mm,  with  AR/  Ap  having  a  value 
cf  4. 38  ohms  per  mm.  In  order  to  evaluate  the 
tnermal  efficiency  of  the  method  and  compare  this 
with  the  theoretical  efficiency,  the  vapor  pressure 
lowerings  of  ether  corresponding  to  the  measured 
temperatures  of  the  solvent  drop  in  the  steady  state 
were  calcula’ed  from  the  known  properties  cf  ether. 
Values  of  thv  ratio  n  of  the  calculated  vapor  pressure 
lowering  to  the  vapor  pressure  lowering  obtained  from 
the  calibration  curve  are  shown. 


2202 

Oklahoma  State  U.  Dept,  of  Chemistry,  Stillwater. 

THERMODYNAMIC  PROPERTIES  OF  BINARY 
SULFIDES,  by  R.  D.  Freeman.  Jan.  1962,  41p. 
incl.  tables,  refs.  (AFOfiR-2289)  (AF  49(638)109) 

Unclassified 

The  thermodynamic  properties  at  binary  sulfides  are 
presented.  The  review  includes  the  mass  at  data 
published  in  the  past  decade,  tabulates  free  energy 
finctions,  and  Incorporates  recent  Information  on 
the  heat  of  formation  of  S(g). 


2203 

Oklahoma  State  U.  [Dept,  of  Physics]  Stillwater. 

REDUCED  WIDTHS  IN  O16  AND  GAMMA  TRANSITION 

PROBABILITIES  IN  F19,  by  B.  Roth  and  K.  Wildermuth. 
[1960]  [5fc.  incL  tables,  refs.  [AF  49(638)907] 

Unclassified 

Published  in  Nuclear  Phys. ,  v.  20:10-14,  Oct.  1960. 

Reduced  widths  in  O16  and  r-  transition  probabilities 
19 

in  F  qualitatively  predicted  by  the  cluster  model, 
are  compared  with  experimental  data.  (Contractor’s 
abstract) 

2204 

Oklahoma  State  U.  [Dept,  of  Physics]  Stillwater. 

THEORY  OF  He*  -  He  COLLISIONS  AT  KILOVOLT 
ENERGIES,  by  B.  Roth.  [1962]  [23|>.  incl.  dlagrs. 
refs.  (AFOSR-2106)  (AF  AFOSR-62-102)  AD  611287 

Unclassified 

The  cross  section  for  the  scattering  of  He*  ions  by  He 
atoms  in  the  kv  energy  range  Is  calculated  using  only 
Coulomb  interactions.  Effects  due  to  electron  exchange. 
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antisymmetry  in  the  3  electrons  and  a  center  of  mass 
correction  are  found  to  be  important  and  are  taken 
into  accucmt.  The  differential  cross  section  summed 
over  all  states  at  excitation  is  sensitive  to  the  wave 
function  used  for  the  He  ground  state.  Calculations 
are  made  for  2  different  wave  functions,  and  the 
results  are  Compared  with  experiment.  (Contractor's 
abstract) 


Oklahoma  State  U.  [Dept,  at  Physics]  Stillwater. 

ATOMIC  COLLISIONS,  by  B.  Roth.  Final 
technical  rept.  Aug.  1962,  2p.  (AFOSR-3533) 

(AF  AFO6R-62-102)  AD  285405  Unclassified 

The  problem  of  electron  exchange  in  H+  -H  collisions 
was  first  investigated  on  a  purely  quantum  mechanical 
basis.  A  calculation  was  made  usb^  the  method  of 
distorted  waves.  The  2  scattered  waves,  the-  one  for 
non-capture  and  the  other  for  capture  (the  electron 
being  in  the  ground  state  in  both  cases),  are  coupled 
by  the  nucleus-electron  interaction.  Interference  be¬ 
tween  these  2  waves  gives  rise  to  resonances. 
Calculation  gives,  for  the  energies  of  these  resonances, 
values  which  agree  exactly  with  4  experimentally 
determined  resonances  In  the  range  0. 5  to  50  kev. 

The  resonances  do  not  reach  their  maximum  values 
(a  probability  of  1  or  0  for  capture)  as  there  is  some 
damping.  The  Interaction  which  gives  rise  to  the 
resonance  is  a  complex  quantity. 


2206 

Oklahoma  U.  [Dept,  of  Physics]  Norman. 

THE  DETERMINATION  OF  OPTICAL  EXCITATION 
CROSS  SUCTIONS  IN  ATOMIC  GASES,  by  R.  M.  St. 
John  and  C.  C.  Lin.  Final  rept.  Jan.  3,  1962,  6p. 
IncL  tables.  (AFOSR-1992)  (AF  49(638)41) 

Unclassified 

A  brief  description  of  the  work  dealing  with  the  deter¬ 
mination  of  optical  excitation  cross-sections  in  atomic 
gases  is  given.  Most  early  investigations  dealt  with 
the  study  of  the  3lp  level  of  He  and  the  effects  ci 
resonance  radiation.  Later  studies  dealt  with  excita- 

3 

tion  transfers  at  D  levels  at  high  pressure.  The 
theory  of  multiple  transfer  of  excitation  through  high 
energy  levels  was  developed  to  account  for  the  shape 
of  the  excitation  function.  In  1961  a  new  system  for 
processing  excitation  function  data  was  constructed 
and  developed,  the  basis  of  which  is  the  display  of  the 
apparent  cross  section  on  an  oscilloscope  screen  as  a 
function  of  the  electron  energy.  It  is  permanently 
recorded  by  a  camera.  Also  the  quantum  mechanics 
theory  of  the  multiple  state  transfer  mechanism  has 
been  investigated  in  detail. 


2207 

Oklahoma  U.  Dept,  of  Physics,  Norman. 

THEORY  OF  MULTIPLE  STATE  TRANSFER  IN 
HELIUM  AND  OBSERVATION  RELATIVE  TO  IT, 
(Abstract)  by  R.  M.  St.  John,  C.  C.  Lin,  and  R.  G. 
Fowler.  [1962]  (AF  49(638141)  Unclassified 

Published  In  Second  lnternat'1.  Conf.  on  Physics 
at  Electronic  and  Atomic  Collisions;  Abstracts  of 
Papers,  Colorado  U.,  Boulder  (June  12-15,  1961), 

New  York,  W.  A.  Benjamin,  1961,  p.  123. 

(AFOSR  1327) 

Excitation  in  helium  is  readily  shifted  from  1p  states 

3  -2 

to  D  states  at  pressures  as  low  as  10  mm.  It  is 

3 

assumed  in  a  new  theory  that  low  lying  D  states 
receive  population  through  radiative  transitions  from 
many  higher  3p  states.  An  nth  3F  state  Is  largely 

populated  from  the  nth  P  state  through  a  collision  of 

1  3 

a  ground  state  helium  atom  with  an  n  p  to  n  F  is 

2  4 

assumed  to  have  either  an  n  or  an  n  variation. 
Refinements  of  the  theory  were  made  and  the  theory 
fitted  to  experimental  observations  of 
3  D  density  at  a  single  pressure  for  each  assumption. 

3 

Recent  observations  on  population  densities  of  4  D  and 

5^D  are  compared  with  the  predictions  of  the  above 
theory  with  its  various  assumptions.  The  theory  yields 
cross  sections  for  transfer  of  excitation  from 
1  3 

P  states  to  F  states  (and  the  reverse  process)  which 
are  near  the  gas  kinetic  value  and  hence  are  in 
relatively  good  agreement  with  the  Wigner  spin  rule. 
Quantum-mechanical  calculations  of  the  cross  sections 
have  been  made  and  the  results  compare  favorably  with 
experiments. 


2208 

Oklahoma  U.  [Dept,  of  Physics]  Norman. 

MEASUREMENT  OF  THE  RELAXATION  TIMES  FOR 
THE  OPTICAL  EXCITED  STATES  OF  ATOMS,  by 
R.  G.  Fowler.  Interim  final  rept.  May  31,  1962,  5p. 

(AF  49(638)639)  (AFOSR- 4043)  Unclassified 

This  research  on  transition  probabilities  emphasizes 
absolute  magnitudes  and  the  factors  which  govern  them. 

A  low  pressure  gas  is  excited  to  an  equilibrium 
condition,  then  the  excitation  source  is  removed  abruptly 
and  the  relaxation  in  the  luminosity  of  a  single  spectral 
line  is  observed  photoelectrically.  The  Information  Is 
displayed  on  an  oscilloscope  and  photographed  for 
analysis.  The  rather  small  amount  of  light  available 
is  a  matter  cf  some  concern  so  a  second  standby  absolute 
experiment  was  begun.  In  either  experiment  complete 
success  will  depend  on  an  understanding  of  the  migration 
at  radiation  through  a  gas.  Experiments  have  thus 


« 
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been  undertaken  on  the  escape  cf  mercury  resonance 
radiation  from  a  uniformly  excited  vessel  to  determine 
temperature  dependence,  effect  ot  foreign  gas,  and 
effect  of  apparatus  dimensions.  A  time  calibration 
technique  has  been  developed  for  kilomegacycle 
oscilloscopes.  A  complete  working  apparatus  system 
has  been  set  up  for  direct  time  constant  measurement. 
It  has  been  demonstrated  that  the  time  constant  for 
migration  of  resonance  radiation  varies  inversely  as 
the  square  root  of  the  temperature.  Equipment  is 
available  for  measurements  of  resonance  radiation 
transfer  time,  lithium  lifetimes  and  molecular 
dissociation. 


2209 

Oklahoma  u.  Dept,  of  Physics,  Norman. 

COLUSONAL  EXCITATION  TRANSFER  TO  THE 
4lD  STATE  IN  HELIUM  BY  MULTIPLE  STATE 
MECHANISM,  by  C.  C.  Lin  and  R.  M.  SL  John. 
[1962]  [5]p.  in  cl.  diagrs.  tables,  refs.  (AF06R-J67) 
(AF  AFOSR- 62-67)  AD  400375  Unclassified 

Also  published  in  Phys  Rev.  v.  128:  1749-1753 
Nov.  1962. 

The  electron- excitation  function  of  the  4  ^D  state  of 
helium  was  measured  at  various  pressures  by  means 
of  an  automatic  processing  system.  The  peak  of  the 
curve  shifts  gradually  from  50  ev  to  100  ev  as  the 
pressure  Is  increased  due  to  the  collision  transfer 
from  the  1P  state.  The  transfer  can  be  explained  by 
the  multiple  state  mechanism.  Based  on  this  theory 
the  calculated  population  of  the  4  *D  state  at 
_2 

7. 4  x  1/10  mm  pressure  agrees  quite  well  with 
experiments.  The  observed  amount  of  transfer  from 
n  *P  states  to  4  *D  and  to  4  ®D  are  of  the  same  order 
of  magnitude  as  predicted  by  the  theory.  The  results 
of  this  work  provide  strong  support  for  the  multiple 
state  transfer  process.  (Contractor's  abstract) 


2210 

Oklahoma  U.  Dept,  of  Physics,  Norman. 

SYSTEM  FOR  PROCESSING  AND  RECORDING 
EXCITATION  FUNCTION  DATA,  by  R.  M.  St.  John, 

C.  C.  Lin  and  others.  [1962]  [6 Jp.  incl.  diagrs. 
rels.  ( AFOSR- J1 26)  (AF  AFOSR-62-87)  AD  400190 

Unclassified 

Also  published  In  Rev.  Sclent.  Instr. ,  v.  33: 
1089-1094,  Oct.  1962. 

A  system  which  automatically  processes  optical 
excitation  data  is  described.  This  system  is  capable 
of  producing  data  faster  and  cf  better  quality  than  the 
old  method.  The  apparent  cross  section  for  excitation 
by  electron  Impact  of  a  particular  state  is  proportional 
to  the  Ugh*  intensity  cf  a  radiative  transition  from  this 
level  divided  by  the  product  cf  the  electron  beam 


current  times  pressure.  The  light  Intensity  Is 
measured  from  the  output  current  cf  a  photomultiplier 
tube.  When  the  pressure  In  the  collision  chamber  is 
maintained  constant,  the  apparent  cross  section  Is 
proportional  to  the  rati,  of  photomultiplier  current  to 
electron  beam  current.  This  ratio  Is  continuously 
computed  by  an  analog  divider  while  the  electron 
accelerating  voltage  power  supply  is  slowly  swept 
through  Its  range  by  a  motor  and  gear  reduction  system 
so  as  to  give  a  visual  display  ot  the  excitation  function 
on  an  oscilloscope.  Permanent  records  of  the  function 
are  made  by  photographing  the  trace.  Absolute  values 
ot  the  excitation  function  can  be  obtained  by  calibration 
against  a  standard  lamp.  In  order  to  suppress  noise 
and  light  signals  not  originating  in  the  collision  chamber, 
the  light  beam  from  the  collision  chamber  is  square 
wave  modulated;  this  then  is  converted  Into  a  sinusoidal 
wave  by  means  of  a  tuned  amplifier.  This  In  turn  Is 
rectified  by  a  phase-sensitive  detector  which  produces 
a  dc  voltage  proportional  to  the  signal  light  intensity. 
Circuits  of  the  phase- sensitive  detector  and  modulation 
unit  are  presented.  (Contractor's  abstract) 


2211 

Oklahoma  U.  [Dept,  of  Physic*  1  Norman. 

CR06S  SECTIONS  FOR  INELASTIC  COLLISIONS  UNDER 
NEAR  RESONANCE  CONDITION- 2S-2P  TRANSITIONS 
IN  He  BY  ELECTRON  IMPACT  (Abstract),  by  N.  F. 
Lane  and  C.  C.  Lin.  [1962]  [1  Jp.  [AF  AFOfiR-62-67] 

Unclassified 

Presented  at  meeting  of  the  Anver.  Phys.  Soc. ,  Boulder, 
Colo.,  Oct.  10-12,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  D,  ▼.  7: 
642,  Dec.  27,  1962. 

A  method  for  the  calculation  of  cross  sections  of  In¬ 
elastic  electron-  atom  collisions  for  the  case  of  near- 
resonance  Is  presented.  By  means  of  the  standard 
partial- wave  method,  the  SchrOdinger  equation  can  be 
reduced  approximately  to  a  series  of  pairwise- coupled 
differential  equations  which  contain  the  matrix  elements 
of  the  Interaction  potential  cf  the  2  colliding  system  (of 
distance  R  apart)  between  the  initial  (1)  and  final  (f ) 
state  such  as  UU(R),  Ujj(R),  and  Ua(R).  In  this  method, 

the  functions  U^  and  Uy  are  approximated  by  the  form 

of  B(>_1  -  Rq"1)  with  a  cutoff  distance  Rg,  while  U^  is 

replaced  by  AR"*  for  R  >  R^  and  a  constant  for  R  <Rg. 

The  partial  cross  sections  for  1  >8  calculated  by  this 
procedure  agree  quite  well  with  those  obtained  from 
Seaton's  schematic  model.  For  smaller  values  of  1, 
a  considerable  difference  in  the  partial  cross  sections 
is  found.  The  total  cross  sections  lor  the 

2  1  S  -*  2  1P,  2  SS  -  2  3p  transitions  in  He  calculated 
by  this  improved  inexact-resonance  method  are 
appreciably  smaller  than  the  corresponding  values 
obtained  by  Born's  approximation  and  by  Seaton's 
close- coupling  formula. 
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Oklahoma  U.  [Dept,  of  Physics]  Norman. 

PRESSURE  DEPENDENCE  OF  EXCITATION  FUNC¬ 
TIONS  OF  THE  4lD,  4S3,  AND  1*P  STATES  IN 
HELIUM  (Abstract),  by  R.  M.  St.  John  and  C.  C. 

Lin.  [1962]  [1J>.  [AF  AF06R-62-07]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Boulder,  Colo.,  Oct.  10-12,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  E,  v.  7: 
642,  Dec.  27,  1962. 

The  excitation  function  of  the  4*D  state  of  helium  has 
been  measured  at  various  pressures.  The  peak  of 
the  curve  shifts  gradually  from  50  to  100  ev  as  the 
pressure  Is  increased.  This  can  be  explained  by  the 
collisions!  transfer  of  excitation  from  the  Ip  states 
through  the  multiple-state  mechanism.  Based  on 
this  theory,  the  calculated  population  of  the  4*D  state 
agrees  quite  well  with  experiments.  The  effect  of 
direct  transfer  from  4*P  is  found  to  be  much  weaker 
than  that  of  the  multiple-state  process.  The  excitation 
functions  of  the  3^p  and  4^S  states  at  pressures  about 
0. 1  mm  show  a  secondary  peak  at  50  ev  similar  in 

shape  to  the  excitation  function  of  the  41D  state  at  low 
pressure.  Preliminary  analysis  Indicates  that  this 
secondary  peak  car.  be  explained  by  assuming  a  transfer 
from  the  high  level  *D  to^D  states  In  addition  to  the 
stronger  multiple- state  transfer  n*P  -nF.  The  spin- 
orbit  Interaction  produces  a  small  amount  at  singlet- 
triplet  mixing  which  leads  to  substantial  cross  sections 

for  n*D  -  n^D  transfer  because  of  the  extremely  close 
resonance. 
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Oklahoma  U.  [Dept,  of  Physics]  Norman. 

STUDY  OF  RESONANCE  RADIATIVE  TRANSFER 
(Abstract),  by  H.  Mochlzuil.  [1962]  [lb. 

[AF  AF08R-62-67]  Unclassified 

Presented  it  meeting  of  the  Amer.  Phys.  Soc. , 

Boulder,  Colo.,  Oct.  10-12,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H, 
v.  7:  643,  Dec.  27,  1962. 

Experimental  investigations  have  been  made  of 
mercury  2537A  radiation  transfer  through  a  slab  of 
mercury  gas  at  various  densities,  by  using  a 
sinusoidally  modulated  (~  10  kcps)  radio-frequency- 
exclted  (50  mcps)  source  of  2537A  radiation. 
Transmitted  radiation  has  been  found  to  gain  In  phase 
relative  to  the  source  wave,  while  that  which  is 
scattered  at  90*  loses  phase.  A  different  density 
dependence  is  observed  for  the  2  modes  of  observations. 


Oklahoma  U.  [Dept,  of  Physics]  Norman. 

A  SYSTEM  FOR  PROCESSING  AND  RECORDING 
EXCITATION  FUNCTION  DATA  (Abstract),  by  R.  M. 
St.  John.  [1962]  [lfc.  [AF  AFOSR-62-67] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Texas 
U.',  Austin,  Feb.  23-24.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U,  v.  7: 
115,  Feb.  23,  1962. 

A  system  has'  been  developed  which  automatically 
processes  and  records  data  obtained  in  optical  excita¬ 
tion  experiments.  In  experiments  of  excitation  by 
electron  impact  in  a  constant  density  gas,  cross 
sections  are  proportional  to  the  ratio  cf  the  light  yield 
from  the  collision  chamber  to  the  electron  current 
■massing  through  the  chamber.  The  light  beam  from 
chamber  l£  chopped  150  times/sec.  The  square 
wav  t  response  of  the  photomultiplier  Is  amplified 
with  \  tuned  amplifier;  the  tuned  output  is  detected  by 
a  phai  e  sensitive  detector  which  produces  a  dc  voltage 
propo.  tional  to  the  light  intensity.  This  dc  voltage  Is 
divided  by  a  voltage  proportional  to  the  electron  beam 
current,  by  means  of  an  analog  computer,  giving  a 
voltage  proportional  to  the  cross  section  for  excitation. 
The  energy  of  the  exciting  electrons  is  slowly  swept 
through  a  range  of  500  v.  The  computer  output  and 
electron  accelerating  voltage  are  led  to  an  oscilloscope 
in  order  to  display  the  excitation  function.  A  camera 
attached  to  the  os'- ilios  cope  records  the  trace. 


2215 

Oklahoma  U.  [Dept,  of  Physics]  Norman. 

DISSOCIATION  OF  MOLECULAR  HYDROGEN  IN 
ELECTRIC  DISCHARGES  (Abstract),  by  S.  B.  J. 
Corrigan.  [1962]  [l)p.  [AF  AF06R-62-378] 

Unclassified 

Presentee!  at  meeting  of  the  Amer.  Phys.  Soc. , 

Boulder,  Colo  ,  Oct.  10-12,  1962. 

Published  in  BulL  Amer.  Phys.  Soc. ,  Series  E,  v.  7; 
637,  Dec.  27,  1962. 

This  paper  presents  Improved  experimental  values  of 
the  electron- impact  dissociation  coefficient  for 
molecular  hydrogen  in  the  range  of  reduced  electric 
fields  x/P  =  12-100  v  cm"1  (mm  Hg)"1.  The  measure¬ 
ments  were  made  both  in  low-current  rf  discharges 
and  In  uniform  positive  columns.  The  dissociation 
coefficients  obtained  in  these  2  ways  are  in  good  mutual 
agreement,  and,  as  regards  order  of  magnitude,  are 
consistent  with  earlier  published  data.  Reasons  are 
given  for  assuming  that  the  electron- energy  distribution 
in  this  gas  is  closely  Maxwellian,  and  this  assumption 
is  used  to  derive  dissociation  cross  sections  consistent 
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with  the  observed  discharge-rate  coefficients.  Some 
more-tentative  experimental  data  for  dissociation 
rates  In  molecular  oxygen  are  also  presented. 


2216 

Olin  Mathleson  Chemical  Corp. ,  New  Haven,  Conn. 

THE  REACTION  OF  HYDROGEN  ATOMS  WITH 
UQUID  OZONE,  by  J.  A  Wojtowicz,  F.  Martinez, 
andj.  A.  Zaslowsky.  [1962]  [4]p.  incl.  diagrs. 
tables.  (AF06R-J1471)  (AF  29(600)1667)  AD  427637 

Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  67: 

849-852,  Apr.  1963. 

The  reaction  of  atomic  hydrogen  with  liquid  ozone 
at  -  196°  gives  a  product  which  upon  warming  evolves 
molecular  oxyger.  and  leaves  a  residue  of  aqueous 
hydrogen  peroxide.  It  is  shown  that  under  certain 
reproducible  conditions  the  ratio  of  evolved  oxygen 
to  residual  hydrogen  peroxide  is  unity.  The  absence 
of  hydrogen  peroxide  as  a  primary  reaction  product 
(under  these  conditions)  was  confirmed  by  Infrared 
examination. 


2217 

Olln  Mathleson  Chemical  Corp. ,  New  Haven,  Conn. 

X-RAY  STUDIES  ON  THE  PRODUCT  OF  THE 
REACTION  OF  ATOMIC  HYDROGEN  AND  UQUID 
OZONE,  by  F.  Martinez,  J.  A  Wo}towlcz.  and  J.  A 
Zaslowsky.  [1962]  [3  In.  Incl.  diagr.  table. 
(AFOSR-J1473)  (A f  49(838)1137)  .AD  426554 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.  v.  67:  714-716, 
Mar.  1963. 

This  paper  describes  the  results  obtained  by  x-ray 
examination  of  the  hydrogen  atom-liquid  ozone  product 
In  an  attempt  to  Identify  the  postulated  product.  The 
Intent  of  these  experiments  was  to  determine  If  a 
superoxidic  species  could  be  detected  In  the  frozen 
matrix  of  the  hydrogen  atom-ozone  reaction  product 
and  to  ascertain  whether  hydrogen  peroxide  la  present. 
Although  no  proof  for  the  presence  of  a  new  peroxide 
was  obtained,  the  absence  of  hydrogen  peroxide  suggests 
that  a  higher  unstable  peroxide  is  the  progenitor  of 
the  hydrogen  peroxide  which  Is  detected  on  warming. 


2218 

Oregon  U.  Dept,  of  Chemistry,  Eugene. 

POLAROGRAPHIC  REDUCTION  OF  SOME  ALKYL- 
AND  POLYMETHVL ANTHRACENES,  by  L.  H.  Klemm, 
A  J.  Kohlik,  andK.  B.  Desai.  [1962]  [6jp.  Incl. 
diagrs.  tables,  refs.  (AFOSR-2606)(AF  49(638)473) 

AD  612345  Unclassified 


Also  published  In  Jour.  Org.  Chem. ,  v.  28:  625-630, 
Mar.  1963. 

Polar  ography  was  conducted  on  anthracene,  10  mooo- 
a Iky lanthr scenes,  and  9  di-  and  polymethylanthracenes 
in  0. 1  M  tetra-n-butylammonium  Iodide  in  75%  dloxane- 
water.  Using  anthracene  as  a  standard  of  comparison 
the  change  in  the  half-wave  reduction  potential, -AEj^, 

for  the  single  wave  obtained  for  each  of  the  other  com¬ 
pounds  is  positive,  consistent  with  a  decrease  in  ease 
of  electroreduction  due  to  alkyl  substitution.  For 
Isomeric  monoalkyl  derivatives,  -  AEj^2  Is  found  to 

vary  with  the  position  of  substitution  in  the  manner  2- 
>1-  ^9-.  Plots  of  -  A  E]  j  vs  a*t  the  polar  substituent 

constant,  for  the  2-  and  for  the  1-  plus  9-series  are 
linear.  There  is  no  indication  of  a  steric  effect  due  to 
the  bulkiness  cf  the  alkyl  group.  For  those  compounds 
containing  more  than  one  methyl  substituent  (investigated 
for  8-  author  m  eso-  substituents  only)  a  strict  additivity 
relationship  in  -  AEj^2  exiats»  except  for  the  single 
change  of  9-methylanthraceue  -  9,  10-dimethylanihracene, 
for  which  an  enhancement  potential  must  be  included  in 
order  to  retain  additivity.  Comparison  cf  data  indicates 
that  -Ej  ,2  bears  no  simple  relationship  either  to  the 

frequency  of  the  p-band  (or  other  band)  in  the  ultraviolet 
absorption  spectrum  or  to  the  methyl  affinity  of  the 
compound.  In  general,  however,  -Ej  <2  bears  an  In¬ 
verse  relationship  to  the  predicted  value  for  the 
ionization  potential.  Syntheses  of  many  of  the  compounds 
used  are  presented  and  discussed.  (Contractor's 
abstract) 


2219 

Oregon  U.  Dept,  of  Chemistry,  Eugene. 

COPLANARITY  EFFECTS  ON  THE  SPECTRAL,  GAS 
CHROMATOGRAPHIC,  POLAROGRAPHIC,  AND  DIELS- 
ALDER  CHARACTERISTICS  OF  1- ALKYL-l-(2- 
NAPHTHYL)ETHENES,  by  L.  H.  Klemm,  W.  C. 
Solomon,  and  A  J.  Kohlik.  [1962]  [lOjp.  incL  diagrs. 
tables,  refs.  (AFOSR-4081)  (AF  49(638)473) 

AD  296207  Unclassified 

Also  published  in  Jour.  Org.  Chem.,  v.  27: 

2777-2786,  Aug.  1962. 

Syntheses  of  a  series  of  l-alkyl-l-(2-naphthyl)-ethenes 
(where  the  alkyl  group  R  ■=  Me,  Et,  n-Pr,  i-Pr,  and 
t-Bu)  from  alkyl  2-mphthyl  ketones  by  Grignard  and 
Wittig  methods  are  described.  Comparison  of  ultra¬ 
violet  absorption  spectra  d  ‘he  alkenes  shows  a  shift 
to  higher  frequency  of  the  major  absorption  maximum 
of  the  order  t-Bu  >  >  i-Pr  >n-Pr  =  Et  =  Me  >  H  (taken 
as  standard).  From  general  appearances  of  the  spectra 
and  examination  of  molecular  models,  it  is  presumed 
that  the  average  inherent  angles  of  twist  in  these 
molecules  follow  the  order  t-Bu  >>  i-Pr  >n-Pr  =  El 
>Me  >  H  (virtually  coplanar).  Polar ographlc  reduction 
cf  the  alkenes  gives  2  waves  at  potentials  of  V'l/2' 

(first  wave,  reduction  of  alkenyl  double  bona)  ana  El/ 2' 
(second  wave,  reduction  of  naphthalene  nucleus) 
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Oregon  U.  [Dept,  cf  Mathematics]  Eugene. 

ONE-DIMENSIONAL  TOPOLOGIC  IL  SEMI  LATTICES, 
by  L.  W.  Anderson  and  L.  E.  Ward,  Jr.  [1959] 

[Sfc>.  (AFOSR-3608)  (AF  49(638)889)  Unclassified 

Also  published  in  Illinois  Jour.  Math. ,  v.  5: 

282-186,  June  1961. 

For  abstract  see  item  no.  1948,  VoL  IV. 
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Oregon  U.  [Dept,  of  Mathematics]  Eugene. 

[ORDERED  TOPOLOGICAL  LATTICES],  by 
L.  E.  Ward,  Jr.  Final  letter  rept.  June  1,  1960- 
May  31,  1962.  June  8,  1962,  2p.  (AFO6R-64-0062) 
(AF  49(638)889)  Unclassified 

The  research  objectives  of  the  project  were  to 
investigate  the  inherent  order  structure  of  arcwise 
connected  continua,  and  to  employ  that  structure 
to  solve  various  fixed  problems.  Nine  publications 
enumerated  in  the  report  resulted  from  this  project. 


Oregon  U.  (Dept,  of  Mathematics]  Eugene. 

EXISTENCE  OF  CONTINUOUS  LATTICE 
HOMOMORPrilSMS,  by  L.  W.  Anderson,  [1962]  [3]p. 
(AF  49(638)889)  Unclassified 

Published  in  Jour.  London  Math.  Soc. ,  v.  37:  60-62 
1962. 

A  topological  lattice  is  a  Hauedorff  space  L  and  a  pair 
of  continuous  lattice  operations  a,  V  :  L  x  L  -L. 
Denote  by  I  the  !«nlt  interval,  and  by  Horn  (L,  I)  the 
continuous  lattice  homomorphism*  of  L  into  I.  The 
breadth  of  L,  denoted  Br(L),  is  the  smallest  integer 
such  that  if  A  =  L  is  finite,  then  there  lsB^A  such 
that  B  <  n  and  AB.  Theorem:  If  L  is  a  compact 
connected  distributive  topological  lattice  with  Br(L) 
finite,  then  Hom(L,I)  distinguishes  points.  It  is 
known  that  a  compact,  connected,  finite-dimensional, 
distributive  topological  lattice  has  finite  breadth.  It 
fellows  that  If  L  is  locally  compact,  connected  and 
distributive,  then  Hom(L,  I)  distinguishes  points.  The 
question  remains:  If  a  continuous  curve  Is  a  distribu¬ 
tive  lattice  of  b;  eadth  n,  can  it  be  embedded  topologi¬ 
cally  and  algebraically  in  an  n-cell.  (Math.  Rev. 
abstract) 


2223 

Oregon  U.  [Dept,  of  Mathematics]  Eugene. 

FIXED  POINT  THEOREMS  FOR  PSEUDO  MONOfONE 


MAPPINGS,  by  L.  E.  Ward,  Jr.  [1962]  [4)p. 

(AF  49(638)889)  Unclassified 

Published  In  Proc.  Amer.  Math.  Soc.,  v.  13:  13-16, 
Feb.  1962. 

A  continuous  function  f;  X  -  Y  Is  called  pseudo- 
*'  monotone  if,  whenever  A  and  B  are  closed,  connected 
subsets  of  X  and  Y,  respectively,  and  B  cf(A),  then 
f  maps  some  component  of  A  df*l(B)  onto  B.  (In 
general,  not  every  monotone  map  is  pseudo-monotone. ) 
Extending  an  argument  of  J.  L.  Kelley,  the  author 
proves  the  following  theorem:  If  X  is  a  continuum  and 
f:  X  -X  is  pseudo-monotone,  then  X  contains  a  non¬ 
empty  subcontinuum  Y  which  is  minimal  with  respect 
to  being  Invariant  under  f.  In  particular,  if  each  non¬ 
degenerate  subcontinuum  of  X  has  a  cut  point,  and  if 
f  is  monotone,  then  f  has  a  fixed  point.  A  generaliza¬ 
tion  is  also  given.  (Math.  Rev.  abstract) 
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Oregon  U.  [Dept,  of  Mathematics]  Eugene. 

A  STRUCTURE  THEOREM  FOR  TOPOLOGICAL 
LATTICES,  by  L.  W.  Anderson  and  L.  E.  Ward,  Jr. 
[1960]  [3J>.  (AF  49(638)889)  Unclassified 

Published  in  Proc.  Glasgow  Math.  Assoc. ,  v.  5: 

1-3,  Jan.  1961. 

A  subset  K  of  a  partially  ordered  set  S  is  said  to  be 
orderea-dense  if  whenever  a  <  b  are  elements  of  K, 
there  exists  C  c  K  with  a  <c  <b.  Theorem  1:  if  S  is 
a  connected  locally  compact,  topological 
A  -semilattlr.e  with  zero  element  0,  in  which  every 
element  has  arbitrarily  small  order-dense  neighbor¬ 
hoods,  then  every  element  x  t  S  can  be  joined  with  0 
by  a  connected  chain.  Corollary:  In  a  connected 
locally  compact,  topological  lattice  any  two  elements 
a  <  b  can  be  joined  by  a  connected  chain.  Theorem  2: 
Every  arcwise  connected  topological  A-seroi- 
iattice  S  with  0  Is  simply  connected.  In  particular,  the 
assumptions  of  this  theorem  are  true  if  S  satifies  the 
assumptions  of  Theorem  1  and  is  metric,  (Math.  Rev. 
abstract) 


2225 

Oregon  U.  [Dept,  of  Mathematics]  Eugene. 

SYMMETRIC  EXTERIOR  DIFFERENTIATION  AND 
FLAT  FORMS,  by  V.  L.  Shapiro.  [1960]  [8]p. 
(AFOSR-3230)  (AF  49(638)988)  Unclassified 

Also  published  in  Canad.  Jour.  Math.,  v.  14:  79-86, 
1962. 

Let  a-  be  a  continuous  differential  r-form  defined  in  a 
bounded  domain  R  of  Euclidean  n-space,  £n,  where  n 
>  1  and  0  <  r  <  n  -  1.  a- Is  called  a  flat  form  in  R, 
if  there  exists  a  constant  N  such  that 
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|J  i  ami  <  N  1  o  |  for  every  (r  +  l)-slmplex  ocon- 
tained  in  R,  where  |o  |  designates  the  (  r  ♦  l)-volume 
o»  c.  For  n  =  1  and  u  a  zero  form,  flatness  is  the 
same  thing  as  the  usual  Lip  1  condition.  A  necessary 
and  sufficient  condition  that  a  continuous  real-valued 
function  of  one  variable  f(x)  satisfy  a  Lip  1  condition 
over  an  interval  (a,  b)  is  that  its  upper  and  lower 
symmetric  derivatives  be  bounded  in  (a,  b).  This  paper 
proves  the  analogue  of  this  result  for  r-forms;  in 
particular,  the  following  theorem:  Let  u  be  a  con¬ 
tinuous  differential  r-form  defined  in  a  bounded  domain 
R  of  En.  A  necessary  and  sufficient  condition  that  u 
be  flat  in  K  is  that  its  upper  and  lower  symmetric 
exterior  derivatives  be  bounded  in  R. 


2226 

Oregon  U.  [Dept,  of  Mathematics]  Eugene. 

THE  UNIQUENESS  OF  FUNCTIONS  HARMONIC  IN  THE 
INTERIOR  OF  THE  UNIT  DISK,  by  V.  L.  Shapiro.. 
[1962]  [14]p.  (AF06R-J1267)  (AF  AFOSR-62-82) 

AD  424232  Unclassified 

presented  at  meeting  of  the  Amer.  M:uh. ,  Soc. , 
Vancouver  (Canada)  Aug.  30,  1982. 

Also  published  in  Proc.  London  Math.  See.,  v.  13: 
639-652,  Oct.  1963. 

Let  f  (r,  8 )  be  harmonic  in  the  unit  disk  0  i  r  <  1,  and 
let  i|f(r,  8)51  =  maxg  |f(r,  0)|.  Letft(9)=lim 
ssp__.1f(r,  8),  and  let  f^(0)  be  the  11m  inf.  The 

author  proves  the  following  main  theorem.  Suppose 
!l  f(r,  0)|!=  o  [(l-r)*2].  Let  K  be  a  countable  subset 
of  [0,  2  *)  such  that  f*(8)  and  f ,( 8)  are  finite  on 
[0,  2*)-  E  and  of  class  L*  on  [0,  2»).  Suppose 
further  that  (1  =  r)  f(r,  8)  -0  for  each  0  in  E.  Then 
f  W)  =  f,(8)  a.e.  and  f(r,  (f,  v*1  fF  P(r,  <•-♦»*(*) 

where  P  is  the  Poisson  kernel.  There  is  a  very 
elegant  corollary:  If  l!f(r,  9  II  -  of(l-r)'2]  and  f(r,  9 
-0  for  every  0,  then  f (r,  0)*  0.  Simple  examples  show 
this  latter  result  to  be  best  possible  in  three  different 
ways:  "o"  cannct  be  weakened  to’W ,  "every  9'  cannot 
be  replaced  by  '  every  8  but  one ",  and  the  L  "  norm 
cannot  be  replaced  by  any  IP  norm  |lf(r,  0)  lip,  p  <  *. 

However,  the  main  theorem  (  and  hence  the  corollary) 
still  holds  if  tne  estimate  icu  |]f(r,  0)il  is  generalized 
to  'f(r,  0)  itp  =  o[(l-r)*2  +  typ  j.  (Math.  Rev.  abstract) 

2227 

Oregon  U.  [Dept,  of  Mathematics]  Eugene.. 

THE  CIRCULATION  OF  VECTOR  FIELDS,  by  V.  L. 
Shapiro.  [1962]  7p.  (AFOSK-64-0121)  (AF  AFOSR 
62-82)  AD  432572  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc. ,  v.  14: 
818-822,  Oct.  1963. 


Let  v  be  a  continuous  vector  field  in  an  open  set  R  of 
3-space  and  let  F(p,  r,  n)«  *  -l^"2  J  (v,  t)ds;  here  the 

line  integral  Is  taken  on  a  circle  C  with  radius  r,  center 
at  p,  unit  tangent  vector  t,  in  a  plane  whose  unit  normal 
Is  n,  oriented  in  respect  to  C  by  a  right  hand  rule.  Let 

Dn*v(p)  and  D>qI  v(p)  denote  the  lim  sup  and  11m  Inf, 
respectively,  of  F(p,  r,n)  as  r  -0+.  Let  ej,  e^,  e3  be 
unit  vectors  along  fixed  rectangular  coordinate  axes. 

It  is  shown  that  if  Dq  n(p)  and  D^  v(p)  are  bounded  for 

p  in  R  and  n  =  e^,  e^,  e^  then  for  almost  every  p  in  R 

there  is  a  vector  w  (interpreted  as  curl  v)  such  that 
F(p,  r,  n)  -  w  as  r  -  Ot,  uniformly  In  n.  It  is  remarked 

that  Stokes  theorem  holds  uaaer  the  hypothesis  stated, 
with  w  as  curl  v.  (Math.  Rev.  abstract) 


2228 

Oregon  U.  Dept,  of  Physjcs,  Eugene. 

OPTICAL  AND  ESR  SPECTRA  OF  IRRADIATED  CaO 
CRYSTALS,  by  J.  C.  Kemp  and  V.  I.  Neeley.  [1962] 
[2)p.  incL  dlagrs.  (AF06R-J542)  (AF  AFOSR  62-180) 
AD  408316  Unclassified 

Also  punllshed  in  Jour.  Phys.  and  Chem.  Solids, 
v.  24:  332-333.  >eb.  1963. 

The  optical  spectrum  of  a  single  crystal  of  CaO  before 
and  after  Irradiation  with  101®  nvt  fast  neutrons  Is 
compared  with  that  of  MgO.  R  Is  concluded  that  the 
optical  data  and  the  ESR  results  are  consistent  with 
the  fact  that  the  1. 90  ev  band  lr  CaO  is  due  to  positive- 
ion  vacancies  at  300. 77°  and  4.  i’.°K.,  except  for  a  T^ 

Increase  at  4. 2“K.  Spin  density  of  samples  that 

received  1019  mvt  was  3  x  1018/cc  in  CaO  and 
18 

1x10  /cc  In  MgO.  The  strong'*  risible  peak 
(1. 90  ev)  in  CaO  was  down  85%  x:  350°C;  the  ESR 
signal,  only  8%. 


2229 

Oslo  U.  Inst,  for  Theoretical  Physics  (Norway). 

[ON  THE  PRACTICAL  fCLUTION  OF  RELATIVISTIC 
SINGLE  ELECTRON  EQUATION.  U]  Zur  praktlschen 
Lttsung  der  relativistischen  Elnelektronenglelchung.  H, 
by  E.  A.  HyUeraas.  [1961]  [14p.  [AF  51(052)134] 

Unclassified 

Published  In  Zeltschr.  Phys.  v.  164:  493-506,  Oct. 
1961. 

For  the  representation  of  the  radial  components  of  the 
wave  functions  of  the  Kepler  problem  those  Laguerre 
polynomials  or  confluent  hypergeometric  series  which 
transfer  directly  Into  nonrelatlvistic  eigenfunctions 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


wei  e  used,  The  normalliallon  o f  the  ware  functions 
cf  closed  states  was  carried  out,  and  the  wave  (unctions 
of  the  open  state  were  indicated  in  the  force-free  case. 
Solutions  were  produced  from  a  single  component  func¬ 
tion  by  means  ct  a  matrix  operator  and  plane  wares 
were  converted  into  4  component  spherical  wares  which 
are  Individual  solutions  at  force-free  wave  equations. 
(Contractor's  abstract) 


2230 

Oslo  U.  Inst,  for  Theoretical  Physics  (Norway). 

(ON  THE  REPRESENTATION  OF  SPINORS]  Uber  die 
Darstellung  von  Spinoren,  by  E.  A.  Hylleraas.  [1961] 
(7fc.  in  cl.  dlagr.  [(AF  61(052)134)]  Unclassified 

Published  in  Zeltschr.  Phys.  v.  167:  243-249,  Mar. 
1962. 

The  author  constructs  a  2  index  2  component  spinor,  a 
spinor  matrix,  by  requiring  that  when  it  is  written  as 
a  matrix,  its  columns  be  the  proper  rectors  of  a 
particular  2  index,  two-component  spinor.  The  spinor 
matrices  are  shown  to  be  useful  in  the  discussion  of 
various  physical  problems  including  the  derivation 
of  the  KUen-Nlshino  formula.  (Math.  Rev.  abstract) 


Oslo  U.  Inst,  of  Chemistry  (Norway). 

DIRECT  STRUCTURAL  EVIDENCE  FOR  WEAK 
CHARGE-TRANSFER  BONDS  IN  SOLIDS  CONTAINING 
CHEMICALLY  SATURATED  MOLECULES,  by  a 
Hassel  and  C.  Ramming.  [1962]  [18jp.  IncL  diagrs. 
tables.  (AFOSR-3637)  (AF  61(052)71)  Unclassified 

Also  published  in  Quart.  Rev.  v.  16:  1-18,  1962. 

The  empirical  results  obtained  from  structural 
investigations  at  solids,  in  which  charge-transfer 
bonds  are  present  linking  together  electron-donating 
molecules  or  parts  cf  molecules  and  electron 
acceptors  Uke  halogen  molecules  or  halide  molecules, 
are  reviewed.  Filty-four  references  are  included. 


2232 

G3lo  U.  Inst,  of  Chemistry  (Norway). 

CRYSTAL  STRUCTURES  OF  OXALYL  BROMIDE  AND 
OXALYL  CHLORIDE,  by  P.  Grcfh  and  0.  Hassel. 
[1962]  [7fc.  IncL  diagrs.  tables.  (AF  61(052)71) 

Unclassified 

Published  In  Acta  Chem.  Scand.,  v.  16:  2311-2317, 
1962. 

Details  are  presented  cs  crystal  structure  determina¬ 
tions  cf  oxalyl  bromide  and  oxalyl  chloride.  The 
crystals  are  not  isomorphous  and  their  structures 


quite  different.  In  the  oxalyl  bromide  structure  weak 
charge  transfer  bonds  connect  every  molecule  with  its 
4  nearest  neighbors,  the  O. . .  Br  separation  (3. 27A) 
being  only  slightly  shorter  than  the  expected  van  der 
Waals  separation.  The  C-Br. . .  C  angle  is  found  equal 
to  169°.  In  the  oxalyl  chloride  structure,  charge 
transfer  bonds  between  oxygen  and  chlorine  are  not 
indicated. 


2233 

Oslo  U.  Neurophysiologies’  t  ab.  (Norway). 

INCREASE  OF  PLASMA  17-HYDROXYCOR- 

ncosTERoroe  by  cerebral  cortical  and 

AMYGDALOID  STIMULATION  IN  THE  CAT,  by 
J.  Setekleiv,  O.  E.  Skaug,  and  B.  R.  Kaada.  [1960] 
[9^>.  (AF06R-2030)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  61(514)1127 
and  Norwegian  Research  Council  lor  Science  and  the 
Humanities)  AD  631916  Unclassified 

Also  published  in  Jour.  Endocrinol.,  v.  22:  119-127, 


For  abstract  see  item  no.  1963,  VoL  IV. 
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Oslo  U.  Nevxopnysiological  Lab.  (Norway). 

INCREASE  IN  SEX  DRIVE  BY  SEPTAL,  TEMPORAL 
CORTICAL  AND  HABENULAR  LESIONS  IN  RATS, 
by  E.  W.  Rasmussen,  B.  R.  Kaada  and  others, 

11962]  [17)p.  IncL  diagrs.  tables,  refs.  (AFCSR-2740) 
[AF  61(514)1127]  Unclassified 

The  effects  at  various  neocortical  and  rhinencephalic 
lesions  on  the  sex  drive  have  been  studied  in  139  male 
and  female  rats.  The  animals  were  tested  pre-  and 
postoperatively  in  a  modified  obstruction  box  in  which 
the  number  of  crossings  of  an  electrified  grid  to  a 
sex  incentive  in  30  min  period  was  regarded  as  an  index 
of  the  strength  of  the  sex  drive.  An  increase  in  the  num¬ 
ber  of  crossings  was  produced  in  28  rats  cf  which  25 
suffered  bilateral  lesions  in  the  septal  region,  the 
temporal- Insular  cortex,  and  the  stria  medullar  is  and 
habenula.  No  change  was  produced  by  epiphysectomy. 
The  increase  was  not  due  to  a  lowered  sensitivity  to  the 
electrified  grid,  nor  to  loss  of  fear  of  crossing  the  grid, 
as  evidenced  by  passive  avoidance  tests  performed  in 
the  same  animals  and  by  the  time  taken  to  perform  a 
certain  number  of  crossings  with  no  current  on  the  grid. 
In  the  animals  showing  an  increased  number  of  crossh-gs 
to  a  sex  incentive  postoperatively,  there  was  a  decrease 
in  wheel-running,  indicating  that  the  increase  in  the 
number  of  crossings  cannot  be  due  to  an  increase  in  the 
general  motor  activity  of  the  animal.  It  is  suggested 
that  the  s>!ptum,  stria  meduliaris,  habenula  and  the 
temporal- insular  cortex  normally  suppress  the  arousal 
mechanism  in  mating  behavior  and  counterbalance  the 
arousal  effect  exerted  by  tie  genital  region  of  the 
sensorimotor  cortex,  the  olfactory  system  and  amygdala. 
(Contractor's  abstract) 
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2235 

Oslo  U.  (Neurophysiological  Lab.  J  (Norway). 

IMPAIRED  ACQUISITION  OF  PASSIVE.  AVOIDANCE 
BEHAVIOR  BY  SUBCALL06AL,  SEPTAL, 
HYPOTHALAMIC,  AND  INSULAR  LESIONS  IN  RATS, 
by  B.  R.  Kaada,  E.  W.  Rasmussen,  and  O.  Kvelm. 
(1961]  [IOJj.  incl,  ilius.  diagr.  table,  refs.  (AFOSR- 
2742)  (Sponsored  Jointly  by  Air  Force  Otflce  of 
Scientific  Research  under  AF  61(514)1127  and 
Norwegian  Research  Council  for  Science  and  the 
Humanities)  AD  624011  Unclassified 

Also  published  In  Jour.  Compar.  and  Physiol. 

Psychol.,  v.  55:661-670,  1962. 

The  present  results  are  based  on  the  study  of  191 
brain  lesioaed  rats  and  24  normal  control  animals. 

The  various  lesions  Involve:  a  variety  of  cortical 
areas,  the  septal  nuclei,  hippocampus,  fornix, 
corpus  callosum,  thalamic,  preoptic,  and  anterior 
hypothalamic  regions.  A  behavioral  test  measured 
the  water-deprived  animals'  ability  to  passively  avoid 
shock  by  not  drinking  from  an  electrified  water 
source.  The  main  conclusions  are:  (1)  Passive 
avoidance  behavior  is  deficient  following  bilateral 
lesions  of  subcallosalseptal-preoptic  area,  the 
anterior  hypothalamus,  and  thalamus.  (2)  Bilateral 
neocortlcal  lesions  depress  passive  avoidance 
behavior  when  insular  cortex  is  involved  in  the  damage. 
(3)  The  behavioral  effect  of  the  lesions  is  interpreted 
as  representing  the  animals'  inability  to  inhibit  the 
relevant  approach  response.  The  Implicated  areas 
have  already  been  shown  by  stimulation  to  have 
somatomotor  inhibitory  functions.  (4)  Alternate 
explanations  of  the  findings  are  considered  and  tenta¬ 
tively  rejected. 


2236 

Oslo  U.  Neurophysiological  Lab.  (Norway). 

DECREASE  IN  SEX  DRIVE  BY  ABLATION  OF  THE 
SENSORIMOTOR  CORTEX,  AMYGDALA  AND 
OLFACTORY  BULBS  IN  RATS,  by  B.  R.  Kaada, 

E.  W.  Rasmussen  and  others.  (1962]  [22fc.  Incl. 
tables,  refs.  (AFOSR-2801)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  61(514)1127  and  Norwegian  Research  Council 
for  Science  and  the  Humanities).  Unclassified 

Lesions  were  made  in  various  cortical  areas  and 
'rhinencephalic'  structures  of  139  male  and  female 
rats  at  the  age  of  about  S  months.  The  animals  were 
tested  preoperatively  In  a  modified  obstruction  box 
in  which  the  number  of  crossings  of  an  electrified  grid 
to  a  sex  incentive  during  a  given  period  (30  min. )  is 
used  as  an  indication  of  the  strength  of  the  hetero¬ 
sexual  drive.  Retesting  was  performed  5  to  28  weeks 
after  the  operation.  A  group  of  96  rats  served  as 
controls.  The  extent  of  the  lesions  was  determined 
histologically.  A  marked  decrease  in  the  crossings 
produced  by  bilateral  removal  of  (1)  the  upper  part 
of  the  sensorimotor  cortex,  apparently  corresponding 


to  the  genital  representation,  (2)  the  amygdala,  and 
(3)  the  olfactory  bulb,  was  not  due  to  a  decrease  in  the 
general  motor  activity  nor  Increased  sensitivity  to  the 
grid.  The  above  could  be  counteracted  by  bilateral 
removal  of  the  septum,  habenula,  or  temporal-insular 
cortex.  The  estrou a  cycle  and  the  copulatory  behavior 
of  the  animals  were  retained.  It  is  suggested  that  the 
removal  of  (1),  (2),  and  (3)  above  interferes  with  the 
arousal  mechanism  in  mating  behavior. 


2237 

Oslo  U.  Neurophysiological  Lab.  (Norway). 

THE  LACK  OF  EFFECT  OF  LSD  25  ON  AMYGDALOID 
AND  CORTICAL  ATTENTION  RESPONSES,  by  H.  Ursin. 
[x962]  (I4fe.  incl.  dlagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  61 
(514)1127  and  Norwegian  Research  Council  for  Science 
and  Humanities)  Unclassified 

Also  published  in  Psychopharmocologla,  v.  3:  317-330, 
1962. 

The  present  report  deals  mainly  with  the  effects  of  LSD 
25  on  the  threshold  for  the  attention  response  elicited  by 
stimulation  at  the  cerebral  cortex,  the  amygdaloid 
nuclear  complex  and  the  brain  stem  reticular  formation. 
In  addition,  a  few  observations  were  made  following 
stimulation  of  intralaminar  thalamic  nuclei,  caudate 
nucleus  and  septal  area.  The  threshold  of  the  attention 
responses  was  tested  before  and  after  intravenous  or 
intraperitoneal  injection  of  LSD  25.  The  threshold  was 
found  to  be  unaltered  by  the  drug  for  all  central  nervous 
system  structures  studied.  Since  there  was  no  effect 
of  LSD  25  on  the  telencephalically  induced  attention 
response  while  chlorpromazine  has  a  clear  blocking 
effect  under  the  same  experimental  circumstances,  it 
seems  no  longer  correct  to  consider  these  2  psychotropic 
drugs  as  having  any  simple  opposite  effect  on  nervous 
system  function.  The  results  are  believed  to  have  some 
bearing  upon  the  possibility  that  the  main  effect  of  LSD 
25  Is  due  to  interference  with  sensory  inflow  to  the 
central  nervous  system. 


2238 

Oslo  U.  Neurophysiological  Lab.  (Norway). 

RESEARCH  ON  FUNCTIONAL  SIGNIFICANCE  OF 
’UMBIC’  AND  RELATED  STRUCTURES  IN  THE 
BRAIN,  by  B.  (R.  ]  Kaada.  Final  technical  rept.  Feb. 
1,  1961- Jan.  31,  1962,  15p.  Incl.  refs.  (AF  61(514) 
1127)  AD  631917  Unclassified 

Studies  on  the  following  topics  were  made:  (I)  tel- 
encephalic  (cortical  and  amygdaloid)  attention  or 
arousal  mechanism  and  emotion.  (2)  rats  with  lesions 
in  limbic  and  related  structures,  and  (3)  electro¬ 
physiology  of  the  hippocampus. 


>505  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


2238  2241 


Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit. ) . 

MICROBIAL  GROWTH  ON  Cj  COMPOUNDS.  4. 
CARBOXYLATION  OF  PHOSFHOENOLPYRU V ATE 
IN  METHANOL-GROWN  PSEUDOMONAS  .AMI,  by 
P.  J.  Large,  D.  Peel,  andj.  R.  Quayle.  [1862] 

[ 8 Jp .  incl.  diagrs.  tables,  refs.  (AFOSR-4292) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  61(052)180,  Public  Health  Service, 
and  Rockefeller  Foundation)  AD  632033 

Unclassified 

Also  published  in  Blochem  Jour. ,  v.  85:  243-250, 

Oct.  1862. 

Cell-free  extracts  of  MeOH- grown  Pseudomonas 
AM  1  were  examined  for  the  presence  of  enzymes 
catalyzing  the  carboxylatlcr  of  pyruvate  or 
phoephoenolpyruvate  (1)  to  C^-dlcar  boxy  lie  acids. 

The  only  enzyme  found  in  appreciable  activity  was  a 
I  carboxylase,  similar  to  that  found  in  plant  tissues. 
The  enzyme  has  been  purified  28-fold  by  protamine 
sulfate  treatment,  (NH^)jSO^  precipitation,  and 

diethylamlnoethyl  cellulose  column  chromatography. 
The  purified  1  carboxylase  catalyzes  the  formation  of 
oxal acetate  and  Inorganic  phosphate  from  I  and  HCOj‘. 
The  reaction  Is  Mg44  dependent,  with  a  pH  optimum 
of  8. 5.  It  is  competitively  inhibited  by  phosphate  and 
noncompetitlvely  by  NH4\  values  of  0. 33  mM  and 

0. 186  mM,  respectively  were  found  for  I  and  MgCl, 
at  pH  8. 5  and  22°.  The  properties  of  the  enzyme  were 
compared  with  those  of  similar  enzymes  obtained 
from  other  sources. 


2240 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

THE  METABOLISM  OF  COMPOUNDS  aND 

OXALIC  ACID  IN  MICRO-ORGANISMS,  by  H.  Krebs 
and  J.  R.  Quale.  Final  technical  rept.  Sept.  1, 
1861-Aug.  31,  1862.  Sept.  31,  1862,  18p.  inch 
tables,  refs.  (AF06R-4337)  (AF  61(052)180) 

AD  293150  Unclassified 

Activities  of  enzymes  implicated  in  a  scheme  of 
biosynthesis  of  cell  constituents  from  Cl  growth 
substrates  have  been  measured  in  Pseudomonas  AMI 
grown  on  methanol,  formate  and  succinate,  and  the 
values  compared.  A  ph osph oenolp yruvate  carboxylase 
from  this  organism  has  been  purified  and  its  properties 
studied.  Attempts  have  been  made  to  isolate  glycine- 
serine-  orglyoxylate-  requiring  mutants  cf  Pseudomonas 
AMI.  Oxalyl  coenzyme  A  has  been  synthesized  and  its 
properties  examined.  Contributions  cf  heterotrophic 
and  autotrophic  growth  of  Pseudomonas  oxalaticus  on 
oxalate  are  being  measured. 


Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

THE  METABOLISM  OF  C2-CQMPOUND6  IN  MICRO¬ 
ORGANISMS.  9.  ROLE  OF  THE  GLYOXYLATE  CYCLE 
IN  PROTOZOAL  GLYCONEOGENES1S,  by  J.  F.  Hogg 
and  H.  L.  Kornberg.  [1962]  [8]p.  lncl.  Ulus,  tables, 
refs.  (AF06R-J469)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  61(052)180, 
Horace  H.  Rackham  School  of  Graduate  Studies,  and 
National  Science  Foundation)  AD  407101 

Unclassified 

Also  published  in  Biochem.  Jour. ,  v.  86:  462-468, 

March  1963. 

Tetrahymena  pyrllormis,  strain  E,  cells  grown  In 
proteose-peptone  media  contained  malate  synthase  in 
high  activity  but  they  were  low  in  lsocitrlc  lyase.  The 
formation  of  malic  synthase  was  reoressed  by  glucose; 
this  repression  was  partially  rellr.  ?d  by  acetate.  The 
formation  of  Is oc Uric  lyase  was  stimulated  by  acetate 
in  the  presence  or  in  the  absence  of  glucose.  Cells 
grown  in  chemistry  defined  media  containing  acetate 
contained  both  lsocitrlc  lyase  and  malic  synthase  in 
high  activity;  cells  grown  in  such  media  containing 
glucose  were  virtually  devoid  cf  both  enzymes.  These 
findings  show  that  isocltrlc  lyase  and  malic  synthase, 
though  operationally  linked  In  the  glyoxylate  cycle,  are 
not  coordinately  repressive.  Tetrahymena  capable  of 
converting  fats  into  glycogen  contained  both 
enzymes  in  higher  activity  than  those  incapable  of 
glvconeogenesis.  In  the  former  type  of  organism,  the 
enzymes  were  found  only  in  1  of  the  2  mitochondrial 
fractions  obtained  after  disription  of  the  ceUs;  in  the 
latter  type,  the  enzymes  were  not  localized  in  any 
single  cellular  component.  These  results  suggest  that 
the  conversion  of  fat  into  glycogen  by  Tetrahymena 
necessitates  both  the  presence  of  high  activities  of 
glyoxylate- cycle  enzymes  and  their  Incorporation  into 
an  organized  intracellular  structure. 


2242 

Oxford  U.  Dept,  of  Biochemistry  (Gi.  Brit. ). 

MICROBIAL  GROWTH  ON  Cj  COMPOUNDS.  5. 

ENZYME  ACTIVITIES  IN  EXTRACTS  OF  PSEUDOMONAS 
AM  1,  bv  P.  J.  Large  and  J.  R.  Quayle.  [1962]  [ll]p. 
inch  diagrs.  tables,  refs.  (AFOSR-J955)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61  (052)1 80,  Public  Health  Service  and  Rockefeller 
Foundation)  AD  416577  Unclassified 

Also  published  in  Blochem.  Jour. ,  v.  87:  386-396, 

May  1963. 

The  following  enzymes  were  found  In  extracts  of 
MeOH-,  formate-,  and  succinate-grown  Pseudomonas 
AMI  and  their  activities  measured:  tetrahydrofolaie 
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formylase,  meihylene-tetrahydrofolatt  dehydrogenase, 
serine  hydroxymethyltransferase,  gly cerate 
dehydrogenase,  glyoxylate  reductase,  malate  synthase, 
citrate  synthase,  isocitrate  dehydrogenase,  and 
malate  dehydrogenase.  No  glyoxylate  carbollgase, 
isocitrate  lyase,  or  malate  dehydrogenase 
(decarboxylatlng)  cornd  be  detected  in  the  organism 
grown  on  any  of  the  substrates.  Transamination  of 
serine  with  a-  oxoglutarate  and  pyruvate  was  observed 
in  extracts  of  Pseudomonas  AMI.  Cell-free  extracts 
of  Pseudomonas  AMI,  fortified  with  suitable  cofactors, 
catalyze  the  conversion  of  formate  to  glycine  and  give 
serine  and  glycerate  as  major  products.  In  the 
presence  of  adenosine  triphosphate  the  extracts 
catalyze  the  phosphorylation  ci  glycerate  to  phospho- 
giyceratc.  (Contractor's  abstract) 


2243 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit. ). 

CARBON  ASSIMILATION  BY  PSEUDOMONAS 
OXALAT1CUS  (OX  1).  6.  REACTIONS  OF  OXALYL- 
COENZYME  A,  by  J.  R.  Quayle.  [1962]  [6]p.  incl. 
diagrs.  table,  refs.  (AFOSR-J956)  (Sponsored  jointly 
by  Ai”'  Force  Office  of  Scientific  Research  under 
AF  61(052)180,  Public  Health  Service,  and  Rockefeller 
Foundation)  AD  4)6606  Unclassified 

Also  published  in  Biochem.  Jour.,  v.  87:  368-373, 

May  1963. 

It  is  shown  that  oxalyl-CoA  maybe  readily  synthesized 
and  some  of  its  chemical  properties  are  described. 

Us  reversible  enzymic  reduction  to  glyoxylate  and  CoA 
has  been  demonstrated.  This  reaction  has  been 
suggested  as  a  key  reaction  in  the  microbial  synthesis 
of  cell  constUucnts  from  oxalate.  Use  of  the  measjred 
equilibrium  constant  gives  a  value  of  +  2  -54  kcal  for 
AG'  at  pH  7-  0  of  reaction  (2),  proceeding  from  left  to 
right.  This  compares  with  the  value  -0*  S  kcal 
calculated  from  thermodynamic  data.  However,  some 
of  the  values  used  in  the  latter  calculation,  e.  g.  the 
heat  of  combustion  of  oxalic  acid  and  the  free  energy 
aT  hydrolysis  of  oxalyl-CoA,  are  of  doubtful  accuracy. 
The  value  of  4  2-  54  kcal  for  the  free  energy  of  reduc¬ 
tion  of  oxalyl-CoA  may  be  compared  with  the  value  of 
+  4-2  kcal  for  the  analogous  reaction  (3)  catalysed  by 
the  aldehyde  dehydrogenase  from  Clostridium 
kluyverl  CHg-CO-S-CoA  +  NADH  +  H+  *  CHj-CHO  + 

NAD1  4  CoA-SH  . 


2244 

Oxford  U.  [Dept,  of  Biochemistry]  (Gt.  Brit,). 

RESEARCH  IN  THE  NEURAL  MECHANISMS  UNDER¬ 
LYING  PERCEPTION,  by  D.  M.  Vowles.  [Final  rept.] 
June  11,  1962,  17p.  (Technical  rept.  no.  1) 

(AF GSR-3040)  (In  cooperation  with  Reading  U. , 

Oxford  (Gt.  Brit.))  (AF  61(052)420  and  AF  61(052)114) 
AD  288422  Unclassified 


The  object  of  the  research  reported  was  to  investigate 
the  way  in  which  patterns  of  stimuli  become  transformed 
in  the  insect  nervous  system  to  form  patterns  of  re¬ 
sponses.  This  was  investigated  in  locusts,  bees,  and 
ants,  using  behavioral,  neurosurgical  and  electro- 
physiological  methods. 


2245 

[Oxford  U.  Dept,  of  Biochemistry]  (Gt.  Brit.). 

EXPERIMENTS  ON  VISUALLY  CONTROLLED  ORIENTA¬ 
TION  IN  THE  DESERT  LOCUST,  SCH1STOCERCA 
GREGARI A  (FORSKAL),  by  G.  K.  Wallace.  [1962]  [9j?. 
incl.  diagrs.  tables,  refs.  (In  cooperation  with  Reading 
U.  Oxford  (Gi.  Brit. ))  (AF  61(052)114  and  AF  01(052) 
420))  Unclassified 

Published  in  Animal  Behav. ,  v.  10:  361-369,  July-Oct. 
1962. 

This  paper  raises  the  problem  cf  the  mechanisms 
underlying  visually  controlled  orientation  in  the  Desert 
Locust.  The  experiments  are  concerned  with  3  aspects 
of  this  problem:  (1)  Inhibition  of  information  from,  or 
response  to,  irrelevant  stimuli,  (2)  the  processes  of 
orientation  to  one  of  several  possible  stimuli;  and  (3) 
the  maintenance  of  direction  once  locomotion  is 
initiated.  Lack  cf  response  to  irrelevant  stimuli 
appears  to  be  due  to  a  mutual  exclusion  of  responses  ai 
the  motor  level.  There  is  no  evidence  of  centrifugal 
sensory  inhibition.  The  behavior  observed  while  the 
insect  becomes  orientated  to  1  of  2  stimuli  is  described 
and  an  explanation  given  in  terms  of  varying  thresholds 
for  the  release  of  Jumping  and  turning  responses.  A 
tracking  experiment  is  described  which  shows  that 
direction  of  locomotion  is  not  maintained  under  certain 
circumstances.  The  experimental  results  are  em¬ 
bodied  in  a  tentative  description  of  the  processes  under¬ 
lying  orientation. 


2246 

Oxford  U.  [Dept,  of  Biochemistry]  (Gt.  Brit. ). 

THE  SODIUM  CONTENT  OF  THE  SMOOTH  MUSCLE 
OF  THE  GUINEA  PIG  TAENIA  COLI,  by  P.  J. 

Goodford.  [1962]  [I2]p.  incl.  diagrs.  tables,  refs. 
(AFO6R-J302)  (AF  61(052)476)  AD  408044 

Unclassified 

Also  published  in  Jour.  Physiol.,  v.  163:  411-422, 

Oct.  1932. 

The  sodium,  potassium  and  lithium  contents  of  the 
smooth  muscle  of  the  guinea-pig  taenia  coll  have  bees 
determined  after  immersion  in  sodium-free  solutions 
prepared  with  lithium  chloride,  chlorine  chloride  or 
trls-hydroxymethylamlnom ethane  hydrochloride.  More 
sodium  was  lost  rapidly  from  the  muscle  than  could  be 
accounted  for  by  the  material  in  the  extracellular  space. 
But  1. 5  mmol/kg  wet  wt  at  35*  C  and  50  mmol/kg  wet 
wt  at  4'C  remained  firmly  in  the  tissue  during 
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immersions  In  sodium-free  solution  lasting  1  hr.  The 
observations  indicated  that  the  muscle  sodium  was  not 
simply  distributed  between  the  Intracellular  and 
extracellular  spaces.  The  results  are  discussed  with 
reference  to  the  known  ability  of  smooth  muscle  to 
generate  action  potentials  in  sodium-free  solutions. 
(Contractor's  abstract) 


2247 

Oxford  U.  [Dept,  cf  Biochemistry]  (Ct.  Brit. ). 

SODIUM  AND  POTASSIUM  CONTENT  OF  THE  SMOOTH 
MUSCLE  OF  THE  GUINEA-PIG  TAENIA  CO  LI  AT 
DIFFERENT  TEMPERATURES  AND  TENSIONS,  by 
M.  Freeman-  Narrcd  and  P.  J.  Goodford.  [1962] 

[13Jj.  inch  Ulus,  diagrs.  refs.  (AFOSR-J303) 

(AF  61(052)476)  AD  408046  Unclassified 

Also  published  in  Jour.  Physiol.,  v.  163:  309-410, 

Oct.  1962. 

The  total  sodium  and  potassium  content  of  the  guinea- 
pig  taenia  coil,  and  the  rate  of  uptake  of  radioactive 
sodium  and  potassium  ions,  have  been  measured  in 
vitro  at  35°,  20°  and  4°C  and  at  a  range  of  tensions. 

The  average  cell  diameter  was  also  measured  at  each 
tension.  The  total  potassium  content  was  reduced, 
and  the  total  sodium  increased  at  lower  temperatures. 
The  rate  of  uptake  of  tracer  ions  was  depressed  by 
cooling.  Ai  4°C  both  sodium  and  potassium  were 
partly  inexchangeable.  At  20°  C  the  sodium  was  partly 
In  exchangeable.  At  35°C  all  the  sodium  exchanged 
very  rapldl/,  which  may  indicate  that  this  exheange 
is  an  "active”  process.  Tension  changes  did  not 
affect  the  total  sodium  or  potassium  content.  The 
rate  of  uptake  of  tracer  potassium  was  increased  at 
higher  tensions,  and  the  rate  of  sodium  loss  was 
reduced  when  no  tension  was  applied  to  the  muscle. 
These  effects  might  be  due  to  the  increased  ratio  cf 
cell  surface  area  to  cell  volume,  and  for  potassium 
they  were  quantitatively  explained  in  this  way. 
(Contractors  abstract) 
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Oxford  U.  [Dept,  of  Biochemistry]  (Gt.  Brit. ). 

LACK  OF  ACTIVATION  OF  PHOSPHORYLASE  VY 
ADRENALINE  DURING  ITS  PHYSIOLOGICAL  EFFECT 
ON  INTESTINAL-  SMOOTH  MUSCLE,  by  E,  Buedlng, 

E.  Bulbring  and  others.  [1962]  [3)p.  incl.  refs. 
(AF06R-J304)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  61(052)476, 

American  Heart  Association,  Office  of  Naval  Reseo-ch, 
and  Public  Health  Service)  AD  406045  Unclassified 

Also  published  in  Nature,  v.  196;  944-946,  Dec.  8, 
1962. 

Adrenaline  causes  no  activation  of  phosphorylase  in 
the  intact  tissue  at  the  time  when  it  produces  relaxa¬ 
tion  of  Intestinal  smooth  muscle  by  causing  cessation 


of  spike  activity  and  byperpolarizaticn.  Phosphorylase 
activity  may  be  increased  afterwards  by  subjecting 
the  tissue  to  certain  manipulations,  and  this  activation 
is  greater  after  previous  treatment  with  adrenaline. 

No  activation  is  demonstrable  with  an  improved  technique. 
Since  the  la  ihc  eiecirophysiologleal  and  me- 

caanical  state  of  taenia  coll  produced  by  adrenaline  re¬ 
quire  metabolic  energy,  it  appears  that  biochemical 
mechanisms  other  than  activation  at  phosphorylase  or 
of  phosphofrur*c>',,n:ms  must  be  associated  with  these 
;Ci..ir actor's  abstract) 


Oxford  U,  [Dept,  uf  Biochemistry)  (Gt.  Brit. ). 

INFLUENCE  OF  SODIUM  AND  CALCIUM  ON 
SPONTANEOUS  SPIKE  GENERATION  IN  SMOOTH 
MUSCLE  (Abstract),  by  E.  Bulbring,  H.  Kuriyama, 
and  B.  Twarog.  [1962]  [2]p.  (AF06R-J310) 

(AF  61(052)476)  AD  408052  Unclassified 

Presented  at  meeting  of  the  Physiol.  Soc. ,  London 
(Gt.  Brit. ),  Jan.  13,  1962. 

Also  published  in  Jour.  Physiol.,  v.  161:  48P-49P 
Apr. -May  1962. 

Experiments  were  performed  on  intestinal  smooth 
muscle  of  the  guinea-pig  taenia  coll  using  the  sucrose 
gap  method  and  intracellular  electrical  recording. 

If  the  calcium  is  removed  from  the  bathing  solution, 
the  excitation,  commonly  observed  in  other  excitable 
tissues,  may  be  absent  or  short  lasting  and  soon  the 
Spontaneous  spike  discharge  ceases.  Conversely,  if 
the  external  calcium  concentration  is  raised  to  7. 5  DM, 
a  period  of  increased  electrical  activity  usually  pre¬ 
cedes  the  membrane  stabilization.  Spontaneous  spike 
discharge  continues  when  sodium  is  substituted  by 
lithium,  and  also  with  trls-  (hydroxymethyl)amino 
methane)  for  periods  up  to  1  hr.  The  amplitude  of  the 
spontaneously  discharged  action  potentials  is  not 
reduced  by  reducing  the  external  sodium  concentration 
and  replacing  it  with  Tris.  However,  the  local 
potentials  (slow  waves)  are  abolished  in  the  absence  ct 
sodium  and  are  greatly  Increased  in  excess  sodium. 

H  calcium  is  removed  from  a  sodium-free  Tris  solution 
electrical  activity  stops  in  a  few  minutes,  and  starts 
again  when  calcium  is  restored.  The  time  during  which 
spontaneous  spike  discharge  continues  it.  sodium-free 
solution  becomes  shorter  when  the  external  calcium  is 
reduced  below  half  the  normal  concentration;  e.g.  in 
1. 3  mM  Ca2*  it  stops  after  28  min,  in  0. 6  mM  after 
15  min,  in  0. 3  mM  after  8  min.  The  amplitude  of  the 
spontaneously  discharged  action  {potential  in  sodium-free 
solution  appears  to  be  a  function  of  the  external  calcium 
concentration.  In  the  presence  of  excess  calcium,  the 
spikes  are  followed  by  a  positive  after-potential  which, 
on  passing  off,  continues  as  a  potential  initiating  the 
next  spike,  thus  producing  a  pace-maker  type  of  action 
potential.  The  observations  suggest  that  calcium  may 
be  essential  for  spike  discharge  in  this  smooth  muscle. 
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Oxford  U.  [Dept.  of  Biochemistry]  (Gt.  Brit.). 

THE  IMPORTANCE  OF  CALCIUM  FOR  MEMBRANE 
POLARIZATION  AND  SPONTANEOUS  ACTIVITY  OF 
INTESTINAL  SMOOTH  MUSCLE  CELLS  (GUINEA-PIG 
TAENIA  COL!)  (Abstract),  by  E.  Bdlbrlng  and  H. 
Kuriyama.  (1862]  [1  J>.  (AF  EOAR-62-5] 

Unclassified 

Published  In  Proc,  Intemat'L  Union  of 
Physiological  Sciences;  Twenty- second  Internal  T. 
Cong.  Leyden  (Netherlands)  Sept.  10-17,  1962), 
Amsterdam,  Excerpta  Medlca  Foundation,  v.  2; 
Abstract  no.  S66,  1962, 

In  excess  calcium  (7.  S  mM)  the  maximum  slope  of  the 
relation  between  membrane  potential  and  external 
potassium  concentration  (Kg)  is  steeper  (43  mV/tenfold 

Kq)  than  normal  (36  mV/tenfold  Kg)  and  for  low  Kg 

more  linear,  indicating  a  dlmminished  Na-pcrmeability 
in  excess  Ca.  Removal  of  glucose  depolarizes  the 
membrane  and  accelerates  spontaneous  activity. 

Excess  calcium  Initially  prevents  this,  but  not  after 
prolonged  glucose  depletion,  suggesting  energy  re¬ 
quirement  for  calcium  function  at  the  membrane. 
Spontaneous  activity  normally  consists  of  local 
potentials  and  spikes.  Excess  calcium  reduces  the 
local  potentials,  especially  when  they  are  large  and 
prolonged  in  excess  Na;  excess  Ca  then  accelerates 
repolarization  and  spikes  are  followed  by  a  positive 
after  potential.  Membrane  activity  continues  in 
complete  absence  of  Na  (replaced  with  Tris),  but  stops 
rapidly  in  Na-free  and  Ca-free  solution.  Restoration 
of  the  normal  Ca  concentration  restores  activity.  In 
the  absence  of  Na,  in  normal  solution,  in  lew  K^ 

(0. 3-3  mM),  as  well  as  in  excess  Kq(18  mM),  i.  e. 
regardless  whether  the  membrane  potential  is  high 
or  low,  the  amplitude  of  the  action  potential  decreases 
with  a  decrease  of  CaQ  from  1. 25  mM  to  0. 25  mM,  and 
increases  in  the  presence  of  7. 5  mM  Cag.  This  re¬ 
sult  suggests  that  the  presence  of  calcium  is  essential. 


2251 

Oxford  U.  Dept,  of  Nuclear  Physics  (Gt.  Brit. ). 

THE  DECAY  OF  K-MESIC  ATOMS,  by  J.  R.  Rook. 
(1962]  [27fc.  incl.  diagrs.  tables,  refs.  (AF06R- 
J364)  (AF  61(052)455)  AD  4085S9  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  39:  479-505, 
Dec.  1962. 

The  information  concerning  the  form  of  the  nuclear 
density  distribution  in  the  extreme  surface  region 
that  would  be  obtained  from  measurements  of  the  K- 
meslc  x-ray  yields  is  discussed.  Certain  extreme 
shapes  would  be  distinguished  from  the  conventional 
Saxon-Woods  form,  but  there  Is  not  as  much 
sensitivity  to  the  form  cf  tl»?  density  distribution  as 
might  be  expected.  Reasons  are  given  for  this  lack 
of  sensitivity.  The  significance  of  the  relatively 


large  number  of  multinucleon  events  observed  In 
nuclear  emulsion  is  discussed.  The  discrepancy 
between  the  deuterium  and  emulsion  data  Is  first 
established  and  then  the  probability  for  the  2  step 
process  Is  calculated.  It  is  concluded  that  this 
process  does  not  explain  the  Irequency  of  multi- 
nucleon  events  observed  In  nuclear  emulsion  and  it 
appears  that  there  is  some  support  for  the  hypothesis 
of  strong  correlations  in  the  nuclear  surface. 
(Contractors  abstract) 
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Oxford  U.  Dept,  cf  Pharmacology  (Gt.  Brit. ). 

STUDY  OF  BIOCHEMISTRY  OF  BIOGENIC  AMINES, 
by  H.  Blaschko.  Final  rept.  July  1,  1958- June  30,  1962. 
July  10,  1962.  2p.  (AFO6R-3032)  (AF  61(052)235) 

AD  290198  Unclassified 

This  work  led  to  the  formulation  cf  rules  governing 
the  substrate  specificity  cf  the  amino  acid  decarboxylase 
that  Is  responsible  for  the  formation  cf  the  catechol 
amines  in  the  body.  It  was  shown  that  the  presence 
of  the  hydrogen  atom  in  position  alpha  Is  cot  essential 
for  decarboxylation.  The  main  outcome  Is  the  discovery 
of  the  strong  awakening  action  of  L-metatyrosine  in 
the  reseipinized  animal,  which  Is  of  practical  iikerest, 
as  the  meta-hydroxy  compound  has  much  better  keeping 
qualities  than  dopa  and  other  catechol  derivatives. 


2253 

Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit.). 

OBSERVATIONS  ON  THE  ENZYMIC  OXIDATION  OF 
Ur  AMINO  ACIDS,  by  H.  Blaschko,  S.  M.  Kirpekar, 
and  S.  D.  Phipps.  (1962]  [3jp.  incl.  table. 

(AFOSR-4275)  (AF  61(052)235)  Unclassified 

Also  published  in  Arch.  Internal  T.  Pharmacodyn. , 
v.  129;  120-122,  1962. 

The  u -amino  acids  have  become  of  Interest  since  some 
members  of  the  homologous  series,  H^NfCH^COOH, 

act  on  certain  excitable  structures.  Experiments  using 
the  available  commercial  samples  of  3  members  cf  the 
series,  te-amino  enanthlc  acid  (or  ov-amlno-n-heptanolc 
acid),  u-amlno  caprylic  acid  (or  u> -amino- n-octanolc 
acid)  and  w-amino-n-hendecanoic  acid,  were  carried 
out  in  an  atmosphere  of  Oj  at  37. 5*C.  It  is  concluded 

that  all  3  oxidases  agree  in  that  the  presence  cf  a 
second  amino  group  in  the  close  vicinity  of  the  firm 
interferes  with  the  attachment  of  the  latter  for  the 
enzyme.  This  interference  becomes  less  when  the 
second  group  Is  further  removed;  hence  the  long- chain 
diamines  react  with  the  enzymes  and  are  oxidized. 

These  observations  shew  that  the  amino  group  is  not 
unique  in  exerting  a  disturbing  effect.  The  carboxyl 
group  obviously  does  the  same,  here  again  the  disturbing 
influence  depends  on  the  intramolecular  distance.  In 
the  plasma  oxidases,  it  appears  that  in  the  goat  enzyme 
this  effect  wanes  with  shorter  distances  than  in  the 
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pig  enzyme,  but  more  experiments  would  be  required 
to  establish  this  difference  with  certainty. 


2254 

Oxford  U.  Dept,  c f  Pharmacology,  (Gt.  Brit. ). 

THE  AMINE  OXIDASES  OF  MAMMALIAN  BLOOD 
PLASMA,  by  H.  Biaschko.  [1962]  [50]>.  IncL  diagrs. 
tables,  refs.  (AF  61(052)235]  Unclassified 

Published  in  Advances  in  Ccinpar.  Physiol,  and 
Biochem.,  v.  1;  67-liC,  1962, 

Variation  in  the  substrate  specificity  of  an  enzyme 
from  species  to  species  is  a  phenomenon  frequently 
encountered.  Differences  of  this  kind  are  believed  tv 
be  due  to  variations  in  ihe  enzyme  protein,  probably 
in  the  amino  acid  composition;  they  may  also  manifest 
themselves  in  immunological  differences  that  occur 
when  specimens  of  an  enzyme  are  prepared  fr cm 
different  species.  The  differences  found  among  the 
wine  oxidases  of  mammalian  blood  plasma  from 
different  species  are  therefore  by  no  means  unique. 
What  la  uaosnal  and  interesting  is  that  here  are 
variations  in  the  substrate  specificity  pattern  of  a 
more  fundamental  type.  The  significance  of  these 
variations  and  their  bearing  on  the  question  of  the  re¬ 
lationship  between  mammalian  species  are  discussed 
in  this  review. 


2255 

Oxford  U.  Dept,  of  Pharmacology  (Gt.  Brit. ). 

BIOLOGICAL  INACTIVATION  BY  AMINE  OXIDASES 
AND  TIME  COURSES  OF  DRUG  ACTION,  by  H. 
Biaschko.  [1962]  [6J>.  incl.  refs.  (AF06R-J174) 
Sponsored  Jointly  by  Agricultural  Research  Council, 

Air  Force  Office  cf  Scientific  Research  under 
AF  EOAR-62-80,  and  Public  Health  Service) 

AD  400428  Unclassified 

Also  published  in  Proc.  First  Inter nat'l. 
Pharmacological  Meeting ,  Stockholm  (Sweden) 

(Aug.  22-25,  1962),  Oxford,  Pergamon  Press,  v.  6: 
289-293,  1962. 

New  work  shows  clearly  that  the  current  classification 
of  amine  oxidases  is  obsolete.  The  hlstaminase  of 
pig  kidney  is  a  diamine  oxidase,  as  first  shown  by 
the  work  of  Zeller  and  strongly  supported  by  subsequent 
observations;  the  hlstaminase  cf  pig  plasma  is  a 
monoamine  oxidase.  Both  of  these  enzymes,  are 
inhibited  by  cyanide  and  by  carbonyl  reagents  (semi- 
carbaxlde,  hydroxylamlne  and  amlnoguanidlne).  The 
pig  plasma  oxidase  shares  many  substrates  with  the 
intracellular  monoamine  oxidase,  and  yet,  the  latter 
is  not  inhibited  by  cyanide  nor  by  carbonyl  reagents. 
There  is  also  the  pea  seedling  oxidase,  an  enzyme 
sensitive  to  both  cyanide  and  carbonyl  reagents,  which 
will  act  on  diamines  as  readily  as  on  monoamines. 
Thus,  inhibition  by  carbonyl  reagents  is  commoo  to 


all  these  enzymes,  with  the  single  exception  of  the 
well-known  intracellular  monoamine  oxidase.  The 
action  of  these  reagents  Is  probably  on  a  carbonyl 
group  in  the  2  amino  hydrogens  cf  the  substrate, 

R-CH2-  NH2,  to  form  a  Schlff’s  base,  y  C  =  N.  CH^  R 

as  an  intermediate.  This  is  supported  by  the  observa¬ 
tion  that  the  plasma  oxidases  are  unable  to  act  on  N- 
m ethylated  amines,  in  sharp  contrast  to  the  intra¬ 
cellular  am  in  oxidase,  which  oxidizes  the  N-methylated 
amines  (e.g.  adrenaline  or  metanephrine)  as  readily 
as  the  corresponding  primary  amines.  On  the  other 
hand  the  intracellular  hlstaminase  resembles  the  plasma 
oxidases  in  the  inability  to  act  on  N-methylated  amines. 
These  observations  suggest  that  the  primary  enzyme- 
substrate  complex  formed  by  the  intracellular  amine 
oxidase  is  fundamentally  different;  it  probably  involves 
an  immediate  reaction  with  at  least  one  o!  the  hydrogen 
atoms  attached  to  ihe  o-caibon  atom. 


2256 

Oxford  U.  Dept,  cf  Pharmacology  (Gt.  Brit.) 

POTENTIATION  OF  THE  RESPONSE  TO  HISTAMINE 
BY  PICOLYL  AMINES,  by  H.  Biaschko  and  S.  Kurzepa. 
[1962]  [8J>.  incl.  diagrs.  (AFOSR-J176)  (AF  EOAR- 
62-8U)  AD  409429  Unclassified 

Also  published  in  British  Jour.  Pharmacol,  and 
Chemother.,  v.  19:  544-551,  Dec.  1962. 

The  response  of  the  Isolated  ileum  of  the  guinea  pig 
to  histamine  is  potentiated  in  the  presence  of  2-,  3-, 
or  4-plcolylamine.  These  compounds  have  been  found 
to  inhibit  the  hlstaminase  and  (or)  diamine  oxidase  of 
pig  kidney.  The  3  corresponding  plcolylmethylamines 
did  not  potentiate  the  response  cf  the  ileum  to 
histamine;  they  were  without  significant  affinity  for 
the  pig  kidney  oxidase.  It  is  suggested  that  the 
potentiating  action  of  the  3  primary  amines  is  due  to 
their  inhibitory  action  on  hlstaminase.  The  responses 
of  the  ileum  to  acetylcholine  and  5-  hydroxytryptam in e 
were  not  potentiated.  (Contractor's  abstract) 


2257 

Oxford  U.  Engineerir^.  (Gt.  Brit. ). 

SELF  CONSISTENT  COMPUTATION  OF  AN  R.  F. 
CONFINED  PLASMA  CONFIGURATION,  by  H.  Motz. 
[1962]  17p.  inch  tables.  (Technical  note  no. 

10)  (AF06R-2694)  (AF  81(514)1183)  AD  289196 

Unclassified 

Also  published  tn  Proc.  Fifth  Internat’l.  Conf. 
on  Ionization  Phenomena  In  Gases,  Munich  (Germany) 
(Aug.  28-Sept.  1,  1961),  Amsterdam,  North- Holland 
Publishing  Co,,  v.  2:  1484-1494,  1962.  (Title  varies) 

The  confinement  of  a  plasma  by  an  electromagnetic 
field  oscillating  at  a  frequency  above  the  plasma 
frequency  in  a  resonator  was  studied.  The  resonator. 
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a  cylindrical  cavity,  supported  an  E^^  mode  of 

oscillation  and  the  dimensions  were  chosen  specially 
to  lead  to  a  field  configuration  such  that,  in  the 
absence  of  plasma,  it  had  a  field  minimum  surrounded 
everywhere  by  higher  field  values.  A  self-consistent 
calculation  was  carried  out  in  order  to  find  a  stable 
plasma  configuration  confined  by  the  field.  The  per¬ 
turbation  of  the  cavity  resonance  by  the  plasma  was 
determined.  The  calculation  was  done  numerically  by 
means  of  a  high-speed  electronic  computer. 


2258 

Oxford  U.  Engineering  Lab.  (Gt.  Brit. }. 

FREQUENCY  DOUBLING  WITH  FERRITES,  by 
C.  S.  GaskeU.  [1962]  [l5]p.  incL  diagrs.  (Technical 
note  no.  12)  (AFOSR-2695)  (AF  61(514)1183) 

AD  289197  Unclassified 

Previous  measurements  on  millimeter  wave  harmonic 
generation  in  ferrites  have  shown  that  powers  of 
about  20  w  can  be  produced  at  2  mm  wavelength  (with 
unspecified  conversion  losses).  As  conversion  losses 
as  low  as  3. 5  db  have  been  reported  af  lower  fre¬ 
quencies,  the  method  appears  attractive  for  doubling 
from  35  gc/ s  band;  this  being  the  highest  frequency- 
band  at  which  high  power  reliable  tubes  are  generally 
available.  Measurements  have  been  made  on  a 
variety  of  ferrites,  the  best  results  for  frequency 
doubling  being  obtained  with  Ferroi  -cube  D5  In  a  disk 
geometry.  Peak  output  powers  up  :o  CoO  at  70  gs/s 
have  been  measured  with  conversion  losses  cf  14  db. 
Maximum  output  power  power  was  obtained  when  the 
output  waveguide  was  polarized  parallel  to  the  input 
guide,  rather  than  perpendicular.  Preliminary 
measurements  on  higher  harmonics  Indicate  that  the 
third  is  at  least  60  db  down  on  the  fundamental. 

Possible  explanations  for  the  discrepancies  between 
these  measurements  and  the  simple  theory  art 
presented,  together  with  suggestions  for  Improved 
techniques,  and  further  applications  of  ferrite  doubling. 
(Contractor’s  abstract) 


2258 

[Oxford  U.  Engineering  Lab.  (Gt.  Brit. )] 

[MILLIMETER  WAVE  AND  SUB-MILLIMETER  WAVE 
RESEARCH],  by  H.  Motz.  Final  rept.  Mar.  1, 
1957-Feb.  28,  1962.  Mar.  21,  1962,  8p.  tad.  refs. 
(AFOSR-2696)  (AF  61(514)1183)  AD280984 

Unclassified 

The  work  under  this  contract  was  mostly  concerned 
with  the  exploration  of  the  undulator  principle  for  the 
generation  of  submillimeter  waves.  Other  methods 
for  generating  such  waves  were  also  studied.  The 
aim  cf  the  work  on  millimeter  and  submilltmeter 
waves  Is  the  study  of  hot  plasma.  Wave  propagation 
in  a  plasma  was  studied  theoretically. 


2280 

Oxford  U.  Engineering  lab.  (Gt.  Brit. ). 

GENERATION  AND  USE  OF  PULSED  MAGNETIC 
FIELD6,  by  C.  S.  Gaskell.  1962,  [36fc>.  tacL  Ulus, 
diagrs.  tables,  refs.  (Technical  note  No.  11)  (AF06R 
2931)  (AF  61(514)1183)  AD  277626  Unclassified 

Methods  cf  generating  high  magnetic  fields  are  surveyed, 
and  the  design  and  construction  of  a  pulsed  field  set 
are  described.  Capacitors  are  used  to  store  the  energy, 
and  are  discharged  through  a  triggered  spark  gao  into 
a  special  wire-wound  solenoid.  By  this  method,  fields 
up  to  280  kilogauss  have  been  produced.  A  method  of 
plotting  magnetization  curves  in  high  fields  is 
described,  and  results  are  given  for  gadolinium. 

Sources  of  error  and  possible  improvements  in  the 
experimental  technique  are  discussed.  (Contractors 
abstract) 


2261 

Oxford  U.  [Engineering  Ljtb.  ]  (Gt.  Brit. ). 

MILLIMETER  WAVE  HARMONIC  GENERATION  IN 
FERRITES,  byC.  S.  GaskeU.  [1961  j  fl]?.  tael, 
diagrs.  [AF  61(514)1X83]  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  50; 

326,  Mar.  1962. 

An  output  (harmonic)  waveguide  was  polarized 
perpendicular  and  parallel  to  the  input  guide.  The 
low  outputs  obtained  with  perpendicular  polarization 
are  believed  to  be  due  to  the  large  mis-malch  of  the 
■ample.  Much  better  matching  was  obtained  with 
parallel  polarization.  The  reduction  in  efficiency  at 
high  input  powers  with  the  latter  was  caused  by  sample 
heating.  The  conversion  losses  for  average  power  are 
some  3  db  greater  than  for  peak  power,  since  the  output 
pulse  was  only  80  nsec  wide,  compared  with  170  nsec 
for  the  Input  pulse.  This  could  have  been  caused  by  a 
frequency  change  during  the  magnetron  pulse,  or  by 
spin  ware  excitation.  With  an  Input  of  15  kw  in  the 
parallel  geometry  and  with  the  Ferroxcube  D5  sample, 
the  third  harmonic  output  was  some  60  db  below  the 
input.  Under  certain  conditions  the  magnetron  was 
known  to  have  given  third  harmonic  outputs  of  this 
magnitude;  this  result  Is  therefore  not  conclusive, 
but  represents  an  upper  limit.  No  higher  harmonics 
were  within  the  detection  sensitivity  of  the  apparatus 
(about  -80  db). 


2262 

Oxford  U.  Engineering  Lab.  (Gt.  Brit. ). 

DIELECTRIC  PROPERTIES  OF  TITANIA  CERAMICS 
AT  MICROWAVE  FREQUENCIES,  by  J.  M.  Free, 

M.  E.  B.  Moffat,  and  G.  B.  Walker.  [1962]  [3J>. 
tael,  diagrs.  (AFO6R-J880)  (Sponsored  jointly  by  the 
Admiralty,  Air  Force  Office  of  Scientific  Research 
under  AF  EOAR-62-62,  Defense  Board  of  Canada, 
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Department  of  Scientific  and  Industrial  Research, 
and  Paul  Fund  of  the  Royal  Society)  AD  416019 

Unclassified 

Also  published  lu  Brit.  Jour.  Appl.  Phys.,  v.  14: 
269-291,  May  1963. 

The  determination  of  the  relative  permittivity  k  and 
the  loss  tangent  tan  4  of  the  ceramics  tilanla 
(ksr9S,  tan  4  a  0.0004)  and  magnesium  titanate 
(k  =»I4. 3,  tan  4  a.  0.0001)  by  HQ1  mode  and  'ghost' 

mode  cavity  technique*  is  outlined.  Results  are 
presented  for  the  frequency  range  3  to  S5  Gc/s  at 
room  temperature.  It  is  noted  that  k  varies  by  5% 
in  both  materials,  and  that  tan  4  rises  significantly 
but  remains  at  a  relatively  low  value  as  the  frequency 
Is  raised  from  3  to  35  Gc/s.  Experiments  are 
described  In  which  1. 8  cm  wavelength  cavities  loaded 
with  single  glazed  titania  disks  have  been  successfully 
operated  at  electric  field  strengths  to  to  lOmv  m~* 
with  20  kev  axial  electron  beams.  The  use  of  these 
materials  In  slow-wave  structures  is  briefly  discussed. 
(Contractor's  abstract) 


2263 

Oxford  U.  [Engineering  Lab.  ]  (Gt.  Brit. ). 

NOTE  ON  THE  ONE- DIMENSIONAL  THEORY  OF 
RADIO-FREQUENCY  PLASMA  CONFINEMENT,  by 
H.  Motz.  [1962}  [3fc.  IncL  dlagr.  (AFOSR-J881) 

(In  cooperation  with  New  York  U. ,  N.  Y. ) 

AF  EOAR-62-62)  AD  416038  Unclassified 

Also  published  In  Phys.-  Fluids,  v.  6:  308-310,  Feb. 
1963. 

A  1- dimensional  theory  of  radio-frequency  plasma 
confinement  above  the  critical  density  is  studied.  It 
Is  concluded  that  confinement  Is  not  strictly  speaking, 
possible,  but  that  a  solution  representing  partial 
confinement  exists  and  may  be  acceptable  practically. 


2264 

Oxford  U.  Engineering  Lab.  (Gt.  Brit. ). 

PRODUCTION  OF  A  HIGHLY  BUNCHED  ELECTRON- 


BEAM  FOR  A  SUBMILLIMETER  WAVE  UNDULATOR, 
by  A.  J.  Lichtenberg,  M.  E.  B.  Moffat,  and  H.  Motz. 
[1962]  [4jp>.  inrl.  dlagrs.  [AF  EOAR-62-62) 

Unclassified 

Published  In  Microwave:  Proc.  Fourth  Internat'l. 

Cons."  on  Microwaves  Tubes,  Scheveningen  (Netherlands) 
(Sept.  3-7,  1962),  £indho~'_,  Centrex  Publishing  Co. 
1963,  375-378. 

In  order  to  generate  sub- millimeter  waves  In  a  magnetic 
undulator  more  efficiently  than  has  been  possible  before, 
an  electron  linac  has  been  proposed  which  will  provide 
a  2-mev  beam  cf  tightly  bunched  electrons  for  injection 
into  the  undulator.  It  was  shown  by  Walsh  and  Motz 
that  an  undulator  output  of  the  order  of  watts  can  be 
achieved  In  practice  In  a  wavelength  region  for  which 
the  beam  bunching  is  adequate.  It  Is  hoped  that  the 
accelerator  under  construction  will  provide  such  a 
power  at  half  a  millimeter.  The  bunching  action  packs 
the  electrons  into  a  certain  fraction  of  the  length  of 
the  period  of  the  wave  on  which  they  are  riding.  It  is 
clear  that  the  shortest  accelerator  wavelength  possible 
should  be  chosen  for  close  bunching.  From  practical 
consideration  of  availability  of  power  sources,  size 
of  structure,  machining  tolerances  and  beam  diameter, 

1. 8823  cm  was  chosen  as  the  working  wavelength  of  the 
linac.  The  design  cf  an  accelerator  for  optimum  bunch¬ 
ing  has  been  considered  in  a  theoretical  investigation 
using  as  the  principal  tool  the  theorem  of  adiabatic 
invariance  of  the  integral  §  p’  dz’  =  constant  extended 
over  a  period  at  the  motion.  The  variables  p'  and  z' 
are  the  longitudinal  momentum  and  distance  coordinates 
measured  relative  to  those  of  the  phase-stable  particle 
S  of  velocity  i/g  riding  at  a  position  with  phase  p^tf  a 

wave  of  peak  axial  electric  field  <  traveling  with 
velocity  vg. 

2265 

Oxford  U.  Inorganic  Chemistry  Lab.  (Gt.  Brit. ). 

THE  REACTION  OF  ATOMS  AND  RADICALS  WITH 
VARIOUS  MOLECULES  AND  WITH  ONE- ANOTHER, 
by  J.  W.  Linnett.  [Final  rept.  ]  Oct.  29,  1962,  15p. 
(AF08R-4060)  (AF  EOAR-62-6)  AD  290631  Unclassified 

This  report  covers  the  recombination  rf  oxygen  atoms  in  the 
gas  phase,  recombination  of  atoms  at  oxide  surfaces,  at¬ 
tack  of  metals  by  atoms,  recombination  of  atoms  on  Pd:Au 
alloys,  as  wellasnewmethodsfor  studying  recombination 
coefficients 
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Palmer  Physical  Lab. ,  Princeton,  N.  J. 

see  Princeton  IJ.  Palmer  Physical  Lab. ,  N.  J. 


Palomar  Observatory,  Pasadena,  Calil. 

see  California  Inst,  of  Tech.  Palomar  Observatory, 
Pasadena. 


2266 

Paris  U.  (France). 

DYNAMICAL  THEORY  OF  THE  REFLECTION  OF 
X-RAYS  BY  NON- PERFECT  CRYSTALS,  by  D. 

Taupln.  Final  technical  rept.  Mar.  31,  1962,  49p. 
incL  diagrs.  refs.  (AFOSR-2963,  pt.  1)  (AF  61- 
(052)310)  AD  289109  Unclassified 

A  generalization  of  Zachariasen's  dynamical  theory  Is 
derived  for  the  case  of  distorted  or  non-perfect  crys¬ 
tals  and  non-plane  waves;  this  treatment  does  not  sepa¬ 
rate  the  wavefields  in  the  crystal  medium  and  leads  to 
a  partial  differential  equation  system  which  can  only  be 
numerically  solved.  A  detailed  application  to  bent  and 
uniformly  distorted  crystals  is  given,  which  is  a  gen¬ 
eralization  of  our  former  dynamical  theory.  A  rough 
calculation  of  dislocation  cross  sections  for  the  Bragg 
Case  is  then  reported.  Some  figures  are  given,  which 
indicate  the  range  of  utility  of  the  x-ray  method  for 
the  determination  of  the  perfection  of  silicon  crystals. 
Experimental  measurements  of  reflecting  powers  of 
imperfect  silicon  crystals  have  been  made.  The  agree¬ 
ment  with  calculated  values  is  rather  satisfactory. 
(Contractor's  abstract) 


2267 

Paris  U.  (France). 

CRYSTALLINE  TEXTURE  OF  BaTiOs  CRYSTALS,  by 

C.  Bcusquet,  M.  Lambert  and  others.  Final  technical 
rept.  Mar.  31,  1962,  29p.  incl.  illus.  diagrs. 
(AFOSR-2963,  pt.  2)  (AF  61(052)310)  AD  278109 

Unclassified 

This  report  on  the  measurement  of  parameters  and 
disorientations  in  a  multidomain  BaTiOj  crystal  draws 

a  correlation  between  the  square  pattern  texture  and 
a  quaal-cublc  phase.  The  barium  titanate  may  exist 
at  room  temperature  under  a  crystalline  form  clearly 
dif'erent  from  the  normal  tetragonal  form;  it  is  very 
slightly  tetragonal,  and  the  observed  axial  ratio  varies 
with  the  sample.  Many  details  of  the  deformation  of 
tne  crystallites  in  this  texture  have  been  accurately 
determined.  Nevertheless  many  questions  are  left  un¬ 
answered:  for  instance  the  arrangements  of  the  do¬ 
mains  in  the  square  pattern  texture  and  the  mechanism 
of  formation  of  this  texture.  The  results  show  that 
it  is  necessary  to  specify  the  structure  and  the  texture 
of  a  sample  for  a  fundamental  study  of  its  ferroelec¬ 
tric  p’-jperties.  It  is  very  likely  that  these  properties 
are  dependent  on  the  variation  of  the  axial  ratio  of  the 
crystal,  which  varies  with  the  sample. 


2268 

Paris  U.  (France). 

RAREFIED  GAS  DYNAMICS:  PROCEEDINGS  OF  THE 
THIRD  INTERNATIONAL  SYMPOSIUM,  Paris  (France) 
(June  1962),  ed.  by  J.  A.  Laurman.  New  York, 
Academic  Press,  1983,  2v.  incl.  illus.  diagrs.  tables, 
refs.  (AF06R-5312)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  MIPR-62-7,  Dele¬ 
gation  Generate  a  la  Recherche  Scientlflque  et  Tech¬ 
nique,  International  Union  of  Theoretical  and  Applied 
Mechanics,  National  Aeronautics  and  Space  Administra¬ 
tion,  and  Office  of  Naval  Research)  Unclassified 

Various  aspects  of  rarefied  gas  dynamics  are  consid¬ 
ered  including  fundamental  kinetic  theory,  molecular 
beams  and  surface  interactions,  ionized  flows,  transi¬ 
tion  flow,  theory  and  experiment,  and  experimental 
methods.  Included  in  the  first  section  are  a  number  of 
papers  discussing  the  validity  of  the  Boltzmann  equation 
as  applied  in  rarefied  gas  dynamics  (including  the  ion¬ 
ized  case)  and  various  techniques  for  solving  it.  Other 
papers  In  this  section  consider  more  specific  problems 
such  as  shock  wave  structure.  In  addition  to  a  number 
of  papers  dealing  with  standard  molecular  beam  tech¬ 
niques,  Section  n  also  presents  newer  methods  including 
the  nozzle-source  method  for  producing  beams.  Section 
lU  is  concerned  with  the  application  of  free  molecule 
flow  theory  to  ionized  gas  flows.  Various  attempts, 
theoretical  and  experimental,  to  bridge  the  gap  in  knowl¬ 
edge  between  continuum  and  free-molecule  flows  are 
covered  in  Sections  IV  and  V.  The  last  section  contains 
a  few  papers  involving  experimental  methods  related  to 
testing  with  both  ionized  and  unionized  gases  In  low  den¬ 
sity  v'iud  tinnels.  Also  included  are  a  selected  number 
of  questions  and  answers  that  followed  in  the  discussion 
period  after  each  presentation. 


2269 

Paris  U.  Lab.  de  Physique  Thtorlque  et  Haute*  Energies 
(France). 

STRONG  INTERACTION  SYMMETRIES  AND  RELA¬ 
TIONS  BETWEEN  POLARIZATIONS  FOR  pp  -  YY,  by 
E.  de  Rafael.  [1962]  (32)p.  Incl.  tables.  (Technical 
note  no.  3)  (AFOSR-2326)  (AF  61(052)474)  AD  293163 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  25:  321- 

335TWI5«r- 

The  consequences  ~f  different  symmetry  groups  lor 
strong  interactions  are  studied  in  terms  of  reactions 
between  polarizations.  Some  experimental  tests  con- 
cerning_antihyperon  -  hyper  on  production  by  means  of 
pp  and  pd  annihilations  are  proposed.  (Contractor’s 
abstract) 


2270 

[Par  U.  ]  Lab.  de  Physique  Thtorlque  et  Haute*  Energies 
(France). 

Z°  -  A0  RELATIVE  PARITY  FROM  A'  -  E* 


513  < 


AIH  FORCE  SCIENTIFIC  RESEARCH 


CONVERSION  INDUCED  BY  THE  COULOMB  HELD  OF 
A  NUCLEUS,  by  E.  de  Rafael.  Mar.  15,  1962,  17p. 
lnd.  diagr.  tables.  (Technical  note  no.  4)  (AFOSR- 
2528)  (AF  81(052)474)  AD  280023  UncIassUled 

Also  published  In  Phys.  Rev. ,  v.  128:  2435-2439, 

T55ETTflWr 

J.  Dreitleln  and  H.  PrimaHoff  have  recently  proposed 
use  of  the  A*  -  E*  conversion  induced  by  the  Coulomb 
Held  o f  nuclei  to  determine  the  £*  lifetime.  It  Is  shown 
here  that  the  same  experiment  could  also  be  used  to 
measure  toe  Z*  -  A *  relative  parity.  Indeed,  as  a  good 
approximation,  the  transversal  polarizations  (In  the 
laboratory  system)  o i  the  A'  and  Z°  particles  are  equal 
or  opposite  according  to  a  respectively  even  or  odd 
Z °  -  A*  relative  parity.  (Contractor's  abstract) 


2271 

[laris  U.  lab.  de  Physique  Thtorlque  et  Hautes  Energies 
(France).] 

WEAK-ELECTROMAGNETIC  AND  PIONIC  DECAY  OF 
HYPERON8,  by  J.  Nuyts.  Apr.  1,  1962,  16p.  incl. 
tables,  rds.  (Technical  note  no.  5)  (AF06R-2933) 

(AF  61(052)474)  AD  277627  Unclassified 

Also  published  in  Nuovo  Cimenlo,  Series  X,  v.  25: 
374-384,  July  16,  1962. 

Using  the  pole  approximation  for  the  weak-electromag¬ 
netic  and  plou  decays  of  hyper ons,  the  relative  number 
of  experimental  (measured  and  to  be  measured)  add 
theoretical  parameters  are  discussed.  This  yields  the 
minimum  conditions  to  test  the  theory.  (Contractor’s 
abstract) 


2272 

[Paris  U.  ]  lab,  de  Physique  Thtoriqae  et  Bautes  Energies 
(France). 

HYPERFDJE  STRUCTURE  OF  x-MESIC  ATOMS,  by  M. 
Le  Belize.  July  1,  1962,  19p.  Incl.  refs.  (Technical 
note  no.  6)  (AF06R-3104)  (AF  61(052)474)  AD  282109 

Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  40:  645-655,  Feb. 

IMS. 

The  eflects  of  the  distribution  of  nuclear  magnetization 
on  hyperflne  structure  (Rohr  -  Weisskopf  effect)  are 
studied  in  the  case  of  u-mesic  atoms.  The  ’’configura¬ 
tion  mixing"  model  of  nucleus  is  used  for  the  calculation 
and  it  is  shown  that  the  reduction  of  hyperflne  structure 

is  of  order  15%  far  Al27  and  of  order  50%  for  B'2®*. 
Calculations  are  also  made  in  the  framework  of  the  col¬ 
lective  model  again  for  Al77  and  alro  for  Ta*®7.  The 
vacuum  polarization  effects  on  hyperflne  structure  are 
also  studied  and  are  found  to  be  of  order  1%  for  light 
nuclei.  (Contractor's  abstract) 


2273 

Paris  U.  lab.  de  Physique  Thtortque  [et  Hautes  Energies] 
(France). 

THOMAS'S  CLASSICAL  THEORY  OF  SPIN,  by  H.  Bacry. 
July  1,  1962,  12p.  incl.  refs.  (Technical  note  no.  7) 
(AF06R-3105)  (AF  61(052)474)  AD  282098 

Unclassified 

Thomas's  work  on  the  classical  theory  of  spin  is  treated. 
The  spin  precession  equation  is  generalized  for  variable 
electromagnetic  fields  and  in  the  more  general  case  of 
a  bllocal  theory. 


2274 

Paris  U.  [Lab.  de  Physique  Thtorique  et  Bautes  Energies] 
(France). 

INVARIANCE  IN  QUANTUM  MECHANICS  AND  GROUP 
EXTENSIONS,  by  L.  Michel.  Oct.  15,  1952  [87  Jp.  Incl. 
dlagrs.  (AF06R-4386)  (AF  61(052)474)  AD  294842 

Unclassified 

There  is  a  review  of  certain  topics  connected  with  sym¬ 
metry  groups  in  quantum  theory  which  are  not  very  well 
known  to  most  physicists  A  concise  review  tf  basic 
group-theoretic  notions  and  connected  physical  considera¬ 
tions  leads  up  to  the  central  topic  of  the  article,  which  is 
the  problem  of  group  extensions.  This  problem  is  the 
following:  Given  2  groups  A  and  B,  find  all  groups  E  such 
that  A  is  an  invariant  subgroup  ol  E  and  B  is  the  quotient 
E/A.  In  particular,  the  group  E  Is  called  a  central  ex¬ 
tension  of  B  by  A  if  A  is  abelian  and  A  is  a  subgroup  of 
the  center  of  E.  The  characterization  of  central  exten¬ 
sions  of  the  connected  Poincart  group  by  an  arbitrary 
abelian  group  Is  given.  Then  the  corresponding  exten¬ 
sions  for  the  extended  Poinearfe  group  are  presented.  It 
Is  shown  that  it  is  possible  to  generalize  the  results  to 
extensions  by  a  non-abelian  group.  Finally,  questions  of 
physical  interpretation  are  discussed.  (Math.  Rev. 
abstract) 


2275 

Paris  U.  lab.  de  Physique  Thtarlque  et  Hautes  Energies 
(France). 

THEORETICAL  STUDY  OF  PARTICLE  POLARIZATION 
IN  HIGH  ENERGY  PHYSICS,  by  L.  Michel  [1962]  33p. 
(AF06R-5287)  (AF  61(052)474)  AD  417148 

UncIassUled 

Covariant  description  of  particles  polarization  is  ex¬ 
plained  from  the  foundation  of  quantum  theory  and  rela¬ 
tivistic  invariance.  Several  applications  in  high  energy 
physics  are  presented. 
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2276 

Paris  U.  Lab.  de  Physique  Th&orique  ei  Hautes  Energies 
(France). 

INTERACTION  RANGE  AND  HIGH-ENERGY  SCATTER¬ 
ING,  by  M.  L6vy.  [1962]  [13)p.  laci.  refs.  (AFOSR- 
2452)  (AF  EOAR-62-10)  AD  280328  Unclassified 

Also  published  in  nUOVo  Cimcnto,  Series  X,  v.  24: 
920-932,  June  1,  1962. 

A  lower  limit  (R  ,  )  of  ibe  interaction  radius  is  calcu¬ 
lated  ir  terms  of  total  and  elastic  cross-sections  with¬ 
out  the  assumption  that  only  a  finite  number  of  partial 
waves  contribute  to  the  scattering.  R  is  shown  that 
Rmin  can  be  equated  exactly  in  the  high-energy  limit 

if  the  scattering  amplitude  satisfies  a  Mandelstam  rep¬ 
resentation.  Consequences  on  the  range  of  the  proton- 
antiproton  interaction  are  discussed  briefly.  Finally,  a 
slightly  different  estimate  of  Rmta  is  made  in  the  frame- 
v  ork  of  diffraction  scattering  theory. 

2277 

[Paris  U.  ]  lab.  de  Physique  Thtarique  et  Hautes  Energies 
(France). 

ON  THE  THEORY  OF  CLASSICAL  FLUIDS.  II,  by  L. 
Verlet  and  D.  Levesque.  May  1962,  33p.  lncl.  dlagrs. 
tables,  refs.  (Technical  note  no.  3)  (AF06R-2529) 

(AF  EOAR-62-10)  AD  280022  Unclassified 

Also  published  in  Physica,  v.  28:  1124-1142,  Nov.  1962. 

Using  the  Lennard-Jones  potential  the  integral  equation 
for  the  2-body  correlation  function  is  solved  and  shown 
to  give  good  results  for  argon  at  medium  temperatures 
and  densities,  particularly  near  the  critical  point.  The 
theory  does  not,  however,  appear  to  be  successful  at 
higher  temperatures.  (Contractor's  abstract,  modified) 


2278 

(Paris  U.  ]  lab.  de  Physique  Thtorlque  et  Hautes  Energies 
(France). 

ON  THE  RELATIVISTIC  DEGENERATE  ELECTRON 
GAS,  by  B.  Jancovici.  Mar.  1862,  37p.  incl.  dlagrs. 
(Technical  note  no.  4)  (AFOSR-27C1)  (AF  EOAR-62- 
10)  AD  275844  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  25: 
*28-455,  July  18,  1962. 

The  properties  of  an  electron  gas  are  studied,  at  aero 
temperature  and  at  a  density  high  enough  for  the  Fermi 
energy  to  be  relativistic  (such  densities  and  relatively 
low  temperatures  occur  in  the  Interior  of  white  dwarfs). 
The  problem  is  studied  in  the  dielectric  formulation  of 
the  quasi-boson  approximation:  the  electron-hole  pairs, 
which  appear  because  of  the  Coulomb  Interactions  or  the 
interactions  with  the  transverse  photon  field,  are 
treated  like  bosons,  and  the  other  processes  than  the 
creation  and  the  annihilation  of  such  pairs  are  neglected; 


the  positrons  are  included  among  the  possible  holes. 
Model  Hamiltonians  are  written  down  and  diagonalized, 
which  describe  the  system  within  this  approximation. 
Longitudinal  and  transverse  dielectric  constants  are 
computed,  which  depend  on  the  wave-number  and  the 
frequency,  and  which  describe  the  response  at  the  sys¬ 
tem  to  external  excitations;  the  necessary  charge  re¬ 
normalization  very  naturally  appears.  The  propagation 
longitudinal  and  transverse  waves  is  studied  and  the 
dispersion  law  Is  computed.  Finally,  the  ground  state 
energy  is  computed  up  to  the  term  of  order  e*  log  e2. 
(Contractor's  abstract) 
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Paris  U.  Lab.  de  Physique  Thtarique  et  Hautes  Energies 
(France). 

SOME  REMARKS  ON  Kjf  AND  DECAYS,  by  X 

Chadan  and  F.  M.  Retard.  [1962]  [2J>.  (AFO6R-3160) 
[AF  EOAR-62-10]  AD  289414  Unclassified 

Also  published  In  Nnovo  Cimento,  Series  X  V.  26: 
1465-1*66,  Dec.  16,  1962. 

S  is  suggested  that  the  small  branching  ratio  for 

decay  favors  the  Feinberg-Pals  explanation  of  the  Ki 
decay  rate  (C  resonance).  20 


2280 

Paris  U.  [Lab.  de  Physique  Thfcorique  et  Hautes  Energies] 
(France). 

[CRYSTALLOGRAPHY  SET  UP  TO  PERMIT  STUDY  OF 
SPECIFIC  DEFECTS  IN  SOLIDS  BY  X-RAY  DIFFUSION] 
Montage  permettant  1' etude  des  dtfauts  ponctuela  dans 
les  solides  par  diffusion  des  rayons  X,  by  A.  M. 

Levelut,  M.  Lambert,  and  A.  Guilder.  [1962]  [3}p. 
lncl.  diagr.  (AF06R-J84)  (AF  EOAR-62-51)  AD  400096 

Unclassified 

Also  published  in  Compt.  Rend.  Seances  Acad.  Sci. . 
v.  255:  319-321,  July  1662. 

The  sensitivity  cf  the  set  up  is  obtained  by  enlarging  the 
solid  angle  in  which  is  gathered  the  diffuse  energy. 

Some  experiments  with  alloys  Increase  the  possibilities 
of  the  device. 
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Pails  U.  Lab.  de  Physique  Thtorlque  et  Hautes  Energies 
(France). 

DEUTERON  ELEC  IROMAGNETIC  FORM  FACTORS,  by 
M.  Gourdln.  Nov.  1962,  22p.  lncl.  dlagrs.  rrfs.  (Tech¬ 
nical  note  no.  7)  (AF06R-4382)  (AF  EOAR-63-47) 

AD  294841  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X  v.  28:  533- 
5*&,Mlyl,  1463. 

Using  the  impulse  approximation  with  a  nonrelativiatic 
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wave-function  (or  the  dsuteron  an  expression  is  derived 
(or  the  deuteron  electromagnetic  current  in  terms  of 
the  nucleon  electromagnetic  scalar  (arm  (actors.  This 
is  than  re-interpreted  in  terms  of  charge,  quadrupole 
and  magnetic  (or in  (actors  of  the  deuteron  and  gives  a 
particularly  simple  expression  (or  the  electron  scatter¬ 
ing  differential  cross-section.  The  approximations  in¬ 
volved  are  then  discussed.  For  instance,  the  expres¬ 
sion  (or  the  magnetic  moment  gives  a  3. 0%-D  state 
compared  with  experimental  estimates  cf  8-7%  (rom 
photodisintagratlon.  S  is  concluded  that  a  correct 
analysis  o f  electron-deuteron  scattering  is  difficult  (or 
momentum  transfers  above  about  400  mev.  (Contrac¬ 
tor's  abstract) 


2282 

Paris  U.  Lab.  de  Physique  Thfcorlque  et  Hautes  Energies 
(France). 

SOME  REMARKS  ABOUT  GAUGE  INVARIANCE  IN  THE 
ISOBARIC  MODEL  FOR  PHOTOPRODUCTION,  by  M. 
Gourdin  and  P.  Salic.  Oct.  1962,  6p.  (Technical  note 
no.  6)  (AFOSR-4363)  (AF  EOAR-63-47)  AD  2946S1 

Unclassified 

Also  published  in  Nuovo  Cimenio,  Series  X,  v.  27: 
304-315,  "Jan.  1,  1963. 

The  gauge  invariant  formalism  ‘or  the  isobarlc  model 
Is  given  in  a  Hamiltonian  form  (or  both  spin  J  =  3/2* 
and  J  =  3/2*  v-nucleon  resonance.  The  phenomenologi¬ 
cal  analysis  is  also  given. 


2283 

[Paris  U.  J  lab.  de  Physique  Thtorique  et  Hautes  Energies 
(France). 

ANALYSIS  OF  PHOTOPRODUCflON  WITH  AN  ISO- 
BARIC  MODEL,  by  M.  Gourdin  and  P.  Salln.  [1962] 
[151..  lncl.  dlagrs.  refs.  [AF  EOAR-63-47] 

Unclassified 

Published  in  Nuovo  Cimento,  Series  X,  v.  27:  193-207, 
Jan.  1,  1963. 

An  analysis  of  plan  photoproduction  on  nucleons  is  made 
cn  the  basis  of  a  model  where  isobars  simulate  the  final 
state  Interaction.  The  results  relative  to  the  J  =  3/2+ 
isobar  are  discussed.  Agreement  with  experiment  is 
obtained  with  a  small  electric  transition  Ej+/%tj+  * 

-0. 045.  This  small  electric  quadrupole  allows  one  to 
explain  the  recent  experiments  of  photoproduction  of 
neutral  pious  using  polarized  photons. 

2284 

(Pans  U.  ]  Lab.  de  Physique  Thhorique  et  Hautes  Energies 
(France). 

RADIATIVE  CORRECTIONS  TO  HIGH-ENERGY  SCAT¬ 
TERING  PROCESSES,  by  N.  Meister  and  D.  R.  Yennie. 
[1982]  (20]p.  lncl.  table,  refs.  (Sponsored  jointly  by 


Air  Force  Office  of  Scientific  Research  under 
[AF  EOAR-63-47]  and  Atomic  Energy  Commission) 

Unclassified 

Published  in  Phys.  Rev.,  v.  130:  1210-1229,  May  1, 

tsst: 

A  unified  treatment  of  radiative  corrections  to  a  class  of 
scattering  experiments  is  presetted.  The  experiments 
considered  are  those  in  which  either  (but  not  both)  the 
scattered  or  recoil  particle  is  detected.  The  recoil 
kinematics  are  properly  treated  and  the  calculation  is 
simplified  by  retaining  only  terms  of  logarithmic  order. 
Tlie  general  results  are  applied  to  specific  practical  ex¬ 
amples  in  which  radiative  corrections  are  likely  to  be 
Important.  Except  possibly  for  the  case  of  Compton 
scattering  with  nearly  maximum  or  nearly  minimum 
momentum  transfer,  the  errors  are  estimated  to  be 
less  than  2%  of  the  cross  section. 


2285 

Pavia  U.  Inst,  of  PhysicB  (Italy). 

EFFICIENCY  OF  THE  VARLEY  MECHANISM  FOR 
VACANCY  PRODUCTION  IN  ALKALI  HALIDES,  by  G. 
Cbiarottt  and  G.  F.  NardelU.  Apr.  25,  1962  [17]p.  lncl. 
dlagrs.  tables,  refs.  (Technical  note  no.  2)  (AFOSR- 
2717)  (AF  61(052)423)  Unclassified 

Also  published  in  Radiation  Damage  in  Solids;  Proc.  of 
Symposium  on  Radiation  Damage  in  SolidB  and  Reactor 
Materials,  Venice  (Italy)  (May  7-11,  1962),  Vienna, 
International  Atomic  Energy  Agency,  v.  3:  135-146,  1963. 

The  efficiency  for  the  ejection  of  an  ionized  halogen  from 
a  regular  lattice  position  into  an  Interstitial  position  is 
investigated  in  the  2  cases  of  double  ionization  in  inner 
and  outer  shells.  The  various  contributions  to  the  poten¬ 
tial  energy  (Madelnng,  repulsive  and  polarization  ener¬ 
gies)  have  been  evaluated  for  a  number  of  points  in  the 
<111>  direction  with  the  aid  of  an  electronic  computer. 

The  polarization  energy  has  been  estimated  to  zero- 
order  approximation,  and  the  repulsive  interaction  has 
been  limited  to  the  third  neighbors.  Inspection  of  the 
potential  energy  curves  shows  that,  in  the  case  of  a 
halogen  doubly  ionized  into  Inner  shells,  the  ejection  is 
highly  improbable.  On  the  contrary,  the  ejection  mecha¬ 
nism  might  be  operative  when  the  halogen  is  doubly  ion¬ 
ized  into  its  outer  shell,  provided  the  time  for  the  delo¬ 
calization  of  the  2  holes  is  larger  than  3  x  10*15  sec. 
(Contractor’s  abstract) 
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Pennsylvania  State  U.  [Dept,  of  Aeronautical  Engineering] 
University  Park. 

EFFECT  OF  CHARGE  SEPARATION  ON  SHOCK-WAVE 
STRUCTURE  (Abstract),  by  R.  D.  Mathieu  and  H.  U. 
[1962]  [1J>.  [AF  49(638)647]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  North¬ 
western  U. ,  Evanston,  Hi.,  June  19-21,  1962. 
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Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 

3  IT,"  JuniTia,  1962. 

The  structure  ol  a  shock  wave  in  a  luily  ionized  hydro- 
gen  plasma  is  Investigated  using  a  2-component  fluid 
model  consisting  of  electrons  and  singly  charged  ions. 

A  set  of  macroscopic  equations  is  written  for  each  com¬ 
ponent.  These  equations  are  coupled  through  the  mo¬ 
mentum  and  energy- exchange  terms  between  the  com¬ 
ponents.  The  effects  of  viscosity  and  thermal  conduc¬ 
tivity  are  neglected.  The  ratio  of  mean  free  path  to 
Debye  length  appears  as  a  parameter.  Results  are  ob¬ 
tained  for  Mach  numbers  of  1. 1  and  1. 2  The  phenome¬ 
non  of  charge  separation  gives  rise  to  an  Induced  electric 
field  within  the  plasma.  At  these  Mach  nvmbers  and 
typical  plasma  conditions,  the  electric  field  is  on  the 
order  of  12,000  v/cm.  The  fluid  properties  of  the  ions 
and  electrons  oscillate  about  and  damp  out  to  the  equi¬ 
librium  Ranklne-Hugonlot  values  alter  the  shock.  As 
the  mean  free  path  between  particles  decreases,  the 
oscillations  damp  out  more  rapidly  and  at  the  same  time 
the  oscillations  become  less  frequent. 


2287 

Pennsylvania  State  U.  [Dept,  of  Biology]  University  Park. 

METABOLISM  OF  SULFATE  BY  THE  CHROMATO- 
PHORE  OF  RHODOSPUULLUM,  by  M.  L.  Ibanez  and 
E.  S.  Lindstrom.  [1962]  [5]p.  lncl.  tables,  refs. 
(AFO6R-4305)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AF06R-61-42  and 
National  Science  Foundation)  Unclassified 

Also  published  In  Jour.  Bacteriol. ,  v.  84:  451-455, 
Sept.  1962. 

The  chromatophore  of  Rhodosplrlllum  rubrum  was 
shown  to  possess  enzymes  for  the  activation  and  reduc¬ 
tion  of  inorganic  sulfate.  The  chromatophore  was  able 
to  synthesize  3'-phosphoadenosin  5'-phosphosulfate 
(PAPS),  using  either  exogenous  adenosine  triphosphate 
(ATP)  or  ATP  synthesized  via  photophosphorylation. 
Light  was  required  for  the  reduction  of  sulfate  to  a 
volatile  form,  presumably  sulfite.  Light  enhanced  the 
incorporation  of  sulfate-sulfur  into  cystine,  cysteine, 
and  cysteic  acid  of  the  chromatophore.  This  Incorpora¬ 
tion  was  probably  the  result  of  exchange  reactions  of 
reduced  sulfur,  not  the  result  of  net  synthesis.  The 
100:1  ratio  of  the  activation  to  reduction  of  sulfate  and 
the  inhibition  of  the  reduction  by  exogenous  ATP  sug¬ 
gested  that  PAPS  might  not  be  the  substrate  for  chrom- 
atophoral  sulfate  reduction.  (Contractor's  abstract) 


2288 

Pennsylvania  State  U.  [Dept,  cf  Biology]  University  Park. 

AN  EFFECT  OF  CALCIUM  ON  THE  MOTILITY  OF 
RH0D06 PERIL LU M  RUBRUM  (Abstract),  by  L.  A. 
Feldman  and  E.  S.  Lindstrom.  [1962]  [1J>. 

(AF  AF0SR-61-42)  Unclassified 

Presented  at  meeting  ol  the  Amer.  Soc.  Microbiol. , 
Kansas  City,  Mo. ,  May  6-  to,  1962. 


Published  in  Bacteriol.  Proc. ,  p.  60,  1962. 

Calcium  was  shown  to  be  necessary  tar  the  functioning 
of  the  flagellae  of  R.  rubrum.  Cells  grown  in  a  low 

Ca2+  had  flagellae  that  were  indistinguishable  morpho¬ 
logically  and  serologically  from  flagellae  from  cells 

grown  with  ample  Ca  .  Growth  was  necessary  to  re¬ 
generate  motility  in  ceils  transferred  from  a  medium 

deficient  in  Ca2+  to  a  medium  sufficient  in  Ca2*.  Ap¬ 
parently,  Ca2+  functions  In  some  Internal  stractlooal  or 
energy  relationships  to  permit  motility.  (Contractor's 
abstract) 


2289 

Pennsylvania  State  U.  Dept,  of  Chemistry, 

University  Park. 

REVERSIBILITY  OF  RADICAL-OLEFIN  REACTIONS, 
by  P.  S.  Skell.  Final  rept.  Oct.  29,  1942,  5p. 
(AFOSR-3910)  (AF  49(638)457)  AD  601708 

Unclassified 

It  was  the  major  object  of  the  program  to  learn  the  con¬ 
ditions  necessary  for  radical  decomposition  with  special 
emphasis  on  depropagation  in  polymer  forming  systems, 
depropagatioc  being  measured  by  cls-trans  isomeriza¬ 
tion  of  isotoplcally  labeled  monomers.  This  objective 
was  achieved  for  styrene  and  vinyl  chloride.  Concomitant 
with  these  studies,  many  areas  dealing  with  reversibility 
of  simpler  rrdlcal-olefln  additions  and  rearrangements 
were  examined  with  considerable  profit. 


2290 

Pennsylvania  State  U.  [Dept,  of  Chemistry] 

University  Park. 

ROLE  OF  GROUND  STATE  IN  SINGLET-TRIPLET 
TRANSITION  PROBABILITIES,  by  L.  Goodman  and 
V.  G.  Krishna.  [1962]  (2]p.  IncL  table.  (AF06R-64- 
0253)  (AF  AFQSR-62-39)  AD  432745  Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  37:  2721- 
2722,  Dec.  1,  1962. 

The  spin-orbit  perturbations  in  azlnee  are  presented  in 
tabular  form.  The  transition  moments  of  Sq  e*  Tj 

stolen  from  the  singlet-singlet  transitions,  triplet-trip¬ 
let  transitions,  and  the  dipole  moments  are  given.  The 
contributions  to  the  singlet-triplet  transition  probability 
from  the  singlet-singlet  transition,  SQ  f->  S^,  where 

Sk  is  the  principal  perturbing  singlet  state,  are  also  pre¬ 
sented.  Results  show  thst  neglecting  the  perturbation  cf 
the  ground  stste,  as  practiced  uniformly  before,  has 
little  justification.  The  leading  contribution  to  Sq  f->  Tj 

in  the  dlazines  comes  through  the  mixing  cf  the  singlet 
ground  states.  Wherever  the  possibility  for  N  ft  V 
triplet-triplet  transition  exists,  the  mixing  of  the  ex¬ 
cited  triplets  with  the  ground  state  should  sat  be 
neglected. 
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2291 

Pennsylvania  State  U.  (Dept,  of  Chemistry] 

University  Park. 

CHARGE  TRANSFER  INTERACTION  BETWEEN 
IODINE  AND  AZINES:  IONIZATION  POTENTIALS  OF 
AZINES,  by  V.  G.  Krishna  and  M.  Chowdhury.  [1962] 
[3)p.  incl.  dlagrs.  tables,  refs.  (AFOSR-64-0290) 

(AF  AF06R-62-39)  AD  434510  Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  67:  1067- 

W,  MayT5®37 

This  note  is  concerned  with  the  complexes  formed  be¬ 
tween  iodine  and  monocyclic  azines:  pyridine,  pyrimi¬ 
dine,  pyrazine,  and  s-triazlne.  The  aspects  consid¬ 
ered  are:  the  perturbation  of  the  visible  band  of  iodine 
and  the  ultraviolet  and  infrared  spectra  of  donor,  the 
equilibrium  constants  o l  the  molecular  complexes 
formed,  and  the  energy  and  extinction  coefficient  of  the 
charged  transfer  (CT)  bands.  An  important  aspect  of 
this  investigation  is  its  relation  to  the  ionization  poten¬ 
tials  of  azines.  It  is  shown  that  azines  are  n-donors 
toward  iodine.  The  trend  at  the  charge  transfer  maxi¬ 
ma  indicates  that  the  experimentally  observed  ioniza¬ 
tion  potentials  cf  the  azines  correspond  to  "-electron 
ionization. 


2292 

Pennsylvania  State  U.  Dept,  of  Engineering  Mechanics, 
University  Park. 

KINEMATICS  OF  COBSERAT  CONTINUA,  by  S.  C. 
Cowin  and  W.  Jaunzemls.  May  1962,  83p.  incl.  diagrs. 
refs.  (Technical  rept.  no.  5)  (AF06R-3004) 

(AF  AFOSR-82-115)  AD  278706  Unclassified 

This  report  summarizes  and  extends  the  main  results 
in  kinematics  of  oriented  media.  A  review  of  kine¬ 
matics  at  ordinary  ccntlnua  is  included,  and  a  study  of 
multiple- apa-e  tensors  and  time- rates  of  tensors  is 
presented  in  some  detail. 
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Pennsylvania  State  U.  [Dept,  of  Mathematics] 

University  Park. 

PROPERTIES  OF  HARMONIC  FUNCTIONS  OF  THREE 
REAL  VARIABLES  GIVEN  BY  BERGMAN -WHITTAKER 
OPERATORS,  by  J.  Mitchell.  [1962]  (12)?.  (AF06R- 
3284)  (AF  49(638)826)  AD  416531  Unclassified 

Presented  at  meeting  cf  the  Amer.  Math.  Soc. , 
Cincinnati,  Ohio,  Jan.  1962. 

Also  published  in  Canad.  Jour.  Math.,  v.  15:  157-168, 

I5ET - 

Let  C  be  a  closed  rectifiable  curve  not  passing  through 
the  origin,  which  bounds  a  domain  in  the  complex  C- 
plane.  Let  X  =  (x,y,z)  be  a  point  In  euclidean  3-space 
F3,  and  set  v(X,  C)  =  ZJ2  +  x?  +  Z»,  where  Z  =  1/2 


(iy  »  z),  Z*  *  1/2  (ly  -  z).  If  g(v,  C)  is  a  function  of  the 
2  complex  variables  v,  C  the  Bergman- Whittaker  oper¬ 
ator  defined  by  H(X)  =  B(g)  *  —  fc  g(v,  {) 

generates  harmonic  functions  H(X).  This  connection  be-  , 
tween  functions  of  2  complex  variables  and  harmonic 
functions  of  3  variables  has  been  used  extensively  in  the 
investigation  ot  various  functional  properties  of  harmonic 
3 

functions  in  E  .  In  the  present  paper,  consideration  is 
given  to  the  case  in  which  the  function  g(v,  C)  is  of  the 
form  f(v,  C)p(v),  where  p  is  a  meromorphlc  function  of  v 

with  an  infinity  of  poles  and  C'1  f(v,  Qls  an  entire  func¬ 
tion  in  both  variables.  The  transform  H(X)  =  B(g)  is 
studied  in  detail  and  a  numb.  -  of  results,  concerning 
the  character  at  the  singularities  and  some  growth  prop¬ 
erties  of  H(X)  are  obtained.  (Math.  Rev.  abstract) 


2294 

Pennsylvania  State  U.  Dept,  of  Mathematics, 

University  Park. 

PROPERTIES  OF  COMPLETE  ORTHONORMAL  SYS¬ 
TEMS  ON  MATRIX  SPACES,  by  S.  H.  Tung.  Sept.  1962, 
67p.  (AFOSR-3286)  (AF  49(638)826)  AD  621239 

Unclassified 

Properties  of  complete  orthonormal  systems  (CONS)  on 
the  domain  D  in  the  2  x  2  and  n  x  n  cases  were  studied. 
Complete  orthonormal  systems  on  B  and  D  in  the  2  x  2 
and  n  x  n  cases  were  given  by  Mitchell.  These  systems 
provided  the  basic  tool  for  this  study.  Some  inequalities 
for  trigonometric  polynomials  in  one  complex  variable 
to  analogous  polynomials  on  the  domain  D  were  extended. 
An  upper  bound  for  derivatives  of  polynomials  on  D  in 
the  n  x  n  case  was  derived.  A  summability  theorem  for 
a  Fourier  Bessel  series  was  proved.  Uniform  bounded¬ 
ness  of  the  difference  kernel  of  Fourler-Bessel  series 
and  Fourier  cosine  series  was  established  by  means  of 
asymptotic  formulas  for  Bessel  functions.  With  this, 
the  equiconvergence  theorem  of  the  simple  Fourier - 
Bessel  and  Fourier  cosine  series  of  Lebesgue  integrable 
functions  at  every  point  was  obtained.  This  led  to  a 
theorem  for  Cesiro  equisummabillty  of  Fourier  Bessel 
series  of  a  real  function  on  B  and  its  corresponding 
Fourier  trignometric  series.  The  Poisson  kernel  for 
the  domain  D  and  the  Dirichlet  problem  in  D  were  used 
in  proving  Barrack's  theorems.  Other  possible  prob¬ 
lems  in  the  various  chapters  are  discussed. 


2295 

Pennsylvania  State  U.  [Dept,  of  Physics]  University  Park. 

ULTRASONIC  ATTENUATION  IN  POLYMERS  AS  A 
FUNCTION  OF  TEMPERATURE  (Abstract),  by  J.  N. 
Lange.  [1962]  [lj>.  (AFOSR-65-1605)  (Sponsored  Joint¬ 
ly  oy  Air  Force  Office  o?  Scientific  Research  under 
AF  AFQSR-63-43  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  Sixty-fourth  meeting  of  the  Acoust.  Soc. 
Amer.,  Seattle,  Wash..  Nov.  7-10,  1962. 
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Also  published  In  Jour.  Acoust.  Soc.  Araer. ,  v.  34: 
1984,  Dec.  1962. 

This  study  Is  concerned  with  determining  the  attenuation 
coefficient  of  various  polymers  in  a  frequency  range 
from  1  to  IS  me  and  over  a  wide  temperature  range.  In 
particular,  the  attenuation  in  polystyrene  and  polyethy¬ 
lene  is  studied.  The  results  and  technique  are  dis¬ 
cussed.  (Contractor's  abstract) 


2296 

Pennsylvania  State  U.  [Dept,  of  Physics]  University  Park. 

DETERMINATION  OF  LOSS  FACTORS  OF  MATERIALS 
IN  POWDER  AND  GRANULAR  FORM  (Abstract),  by 
M.  M.  Simon.  (1982]  [1>.  (AFO6R-65-1606) 

(AF  AFOSR-63-43)  Unclassified 

Presented  at  Sixty-fourth  meeting  of  the  Acoust.  Soc. 
Amer. ,  Seattle,  Wash.,  Nov.  7-10,  1962. 

Also  published  in  Jour.  Acoust.  Soc.  Amer. ,  v.  34: 
3W4,'  bee.  1962: 

This  study  concerns  the  determination  of  loss  factors 
of  materials  in  powder  and  granular  fox  ms  by  means 
of  decay-time  and  bandwidth  measurements.  Two 
types  of  liquid-filled  tubes  are  used  for  the  experiment. 
One  is  a  heavy  walled  stainless-steel  cylinder  driven 
by  a  steel  membrane,  the  other  is  a  glass  U  tube  driven 
by  a  loudspeaker  above  the  liquid  column.  The  loss  fac¬ 
tors  are  determined  for  the  liquid  filled  tubes.  The 
material  to  be  studied  is  then  placed  at  a  velocity  node 
within  the  liquid,  and  the  loss  factor  of  the  combination 
is  determined.  From  these  determinations,  the  loss 
factor  of  the  additional  material,  as  well  as  its  bulk 
modulus  of  elasticity,  can  be  calculated.  (Contractor's 
abstract) 


2297 

Pennsylvania  State  U.  [Field  Emission  Lab.  ] 

University  Park. 

SEEING  ATOMS  IN  A  MICROSCOPE,  by  E.  W. 
MUller.  [1956]  [3]p.  ind.  illus.  diagrs.  (AF06R- 
3508)  (AF  18(600)672)  Unclassified 

Also  published  in  Armed  Forces  Chem.  Jour. ,  v.  10: 
T3  .  30,  38,  Nov. -Dec.  1956. 

For  abstract  see  item  no.  PSU.  05:004,  Vol.  I. 


2298 

Pennsylvania  State  U.  (Field  Emission  Lab.  ] 

University  Park. 

ATOMIC  SURFACE  STRUCTURE  OF  HELD- EVAPOR¬ 
ATED  ALLOY  CRYSTALS  (Abstract),  by  E.  W. 

MUller.  [1962]  [l]p.  [AF  49(638)504]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 


Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
TTT JanTH;  1962. 

Although  low-temperature  field  evaporation  of  pure  metal 
crystals  as  used  for  tip  specimens  in  the  field  ion  micro¬ 
scope  develops  most  perfect  surfaces  with  thousands  of 
high-index  crystal  facets,  field  evaporation  of  some  al¬ 
loys  results  in  a  more-or-less  amorphous  surface. 

This  is  due  to  the  statistical  distribution  of  the  kind  of 
nearest  neighbors  at  each  surface  site.  The  degree  of 
randomness  is  different  for  various  alloys.  In  50%  W- 
Mo  with  the  predominant  Oil,  112,  and  001  planes  typi¬ 
cal  for  the  bcc  lattice,  planes  with  indices  such  as  122, 
123,  and  334  may  still  appear,  while  in  50%  Re-Mo,  the 
field-evaporated  surface  is  completely  amorphous. 

Field  electron  emission  from  this  surface  shows  almost 
no  details,  indicating  that  work  function  differences  of 
various  crystallographic  orientations  are  not  a  volume 
effect.  Ordered  alloys  such  as  630*C  annealed  50%  Pt- 
Co  develop  highly  perfect  crystalline  surfaces  in  which 
the  2  kinds  of  atoms  can  be  distii^uished  in  some  parts 
of  the  field  ion  image.  Disordering  at  1000" C  produces 
some  randomness,  although  there  is  evidence  cf  a  per¬ 
sistent  short-range  order  over  areas  of  30-50  A  diam. 


2299 

Pennsylvania  State  U.  [Field  Emission  Lab.  ] 

University  Park. 

OCCURRENCE  OF  H*  IN  THE  FIELD  IONIZATION  OF 

HYDROGEN,  by  T.  C.  Clements  and  E.  W.  MUller. 
[1962]  [4jp.  Ind.  Ulus,  diagrs.  (AF06R-J271) 

(AF  AFOSR-62-96)  AD  400883  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  2684- 
2687,  Dec.  1,  1962. 

Mass  spectroscopical  analysis  of  the  ions  produced  at  a 
point  emitter  with  dynamic  supply  of  hydrogen  at  room 
temperature  or  in  modified  field  ion  microscopes  at  7®” 
and  20"  K  showed  the  abundant  occurrence  of  H*  besides 

H+  and  H  observed  earlier  by  Inghram  and  Gomer.  The 
2 

trlatomic  molecule  ion  is  formed  only  in  the  narrow 
range  of  field  strength  near  best  image  conditions.  The 
mechanism  of  H£  formation  under  the  extreme  field  con¬ 
ditions  is  uncertain.  Field  Ion- microscopic  observa¬ 
tions  shows  Hg  only  over  single  protruding  surface 

atoms,  which  might  act  as  sites  for  deactivation  of  an 
Intermediate  state,  or  simply  provide  a  region  of  local¬ 
ly  enhanced  field  to  allow  quick  field  ionization  of  short- 
lives  Hj.  (Contractor’s  abstract) 


23(H) 

Pennsylvania  State  U.  Groth  Inst. ,  University  Park. 

RESEARCH  IN  MODERN  CRYSTALLOGRAPHY,  by  R. 
Pepinsky.  Final  rept.  Apr.  1,  1958-Feb.  28,  1962. 
Mar.  1962  [129)p.  (AFOSR-3885)  (AF  49(638)416) 

AD  285510  Unclassified 

This  research  is  directed  at  the  assembly  of  all  known 
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Information  on  the  physical,  chemical  and  structural 
properties  of  solids,  with  the  aim  of  facilitating  dis¬ 
covery  of  known  materials  and  development  of  new  ma¬ 
terials  for  military  and  other  technological  applica¬ 
tions.  Collation  and  correlation  of  this  information 
will  permit  establishment  of  criteria  by  which  known  or 
new  materials  can  be  selected  or  prepared  for  exami¬ 
nation  for  specific  properties,  and  will  maxi  mite  the 
predictability  of  behavior,  it  should  be  invaluable  for 
purposes  of  IdentificUion.  B  should  permit  revelation 
of  purely  scientific  relationships  which  are  now  ob¬ 
scured  by  the  very  mass  of  data.  Toe  amount  of  infor¬ 
mation  to  be  handled  ts  staggering,  and  about  doubles 
each  decade.  A  new  approach  to  the  preparation  of  a 
new  type  of  encyclopedia  is  required.  The  deisgn  of  a 
suitable  procedure  was  the  first  step  in  the  present 
program  and  it  has  been  accomplished.  In  the  system 
adopted,  all  data  are  transferred  to  IBM  punched 
cards.  In  a  form  suitable  for  efficient  input  to  an  IBM 
704  machine  after  transfer  to  magnetic  tape,  and  coded 
in  such  a  manner  that  all  useful  compulations  can  be 
carried  out  on  simple  instructions  to  the  machine. 
Programs  have  been  developed  for  processing  the  data, 
computing,  correlating,  preparing  rapid-retrieval 
cards  and  tapes,  and  sorting  out  and  automatically 
printing  whatever  information  is  desired  and  available. 
Rather  than  printing  out  everything  that  is  known  or 
knowable-about  solids,  the  information  is  left  impliclty 
in  the  storage  to  be  made  available  on  request. 


2301 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

THEORY  OF  THE  FERROELECTRIC  EFFECT  IN 
ROCHELLE  SALT,  by  T.  Mitsui.  [1958]  (9)?.  incl. 
dlagrs.  refs.  (AFOSR-4130)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  Av  18- 
(803)35,  Atomic  Energy  Commission,  and  Signal  Corps) 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1259-1267, 

Se*.  »,  1«RT  ' 

For  abstract  see  item  no.  PSU.  08:037,  Vol.  0. 


2302 

Pennsylvania  State  U.  (X-Ray  and  Crystal  Analysis  Lab.  ] 
University  Park. 

DIELECTRIC  AND  THERMAL  STUDY  OF  (NH<)2SO< 
AND  (NH4)2BeF4  TRANSITIONS,  by  S.  Hoehino,  K. 
Vedam  and  others.  [1958]  [8 fc.  incl.  dlagrs.  '•efs. 
(AF06R-4131)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  18(603)35,  Atom-c 
Energy  Commission,  and  Signal  Corps) 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  112:  405-412,  Oct. 

15,  1558. - 

For  abstract  see  item  no.  PSU.  06:041,  Vol.  n. 


2303 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

AMMONIUM  HYDROGEN  SULFATE:  A  NEW  FERRO¬ 
ELECTRIC  WITH  LOW  COERCIVE  HELD,  by  R. 
Pepinsky,  K.  Vedam  and  others.  [1958]  [3  Jp.  incl. 
dlagrs.  (AF06R-4132)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35, 
Atomic  Energy  Commission,  and  Signal  Corps) 

AD  414337  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  Ill:  1508-1510,  Sept. 

1571558: - 

For  abstract  see  item  no.  PSU.  08:038,  Vol.  H. 


2304 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

NON-ISOMORPHISM  OF  FERROELECTRIC  PHASES  OF 
AMMONIUM  SULFATE  AND  AMMONIUM  FLUOBERYL- 
LATE,  by  Y.  Okaya,  K.  Vedam  and  R.  Pepinsky.  [1958] 
(l)p.  (AF06R-4134)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35,  Atomic 
Energy  Commission,  and  Signal  Signal  Corps) 

Unclassified 

Also  published  in  Acti  Cryst. ,  v.  11:  307,  Apr.  10,  1958, 

1555". 

For  abstract  see  item  no.  PSU.  08:035,  Vol.  n. 


2305 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

FERROFLECTR1CITY  IN  AMMONIUM  MONOCHLORO- 
ACETATE,  by  R.  Pepinsky,  Y.  Okaya,  and  T.  Mitsui. 
[1357]  (1^.  (AFOSR-4135)  (Sponsored  jointly  stf  Air 
Force  Office  c!  Scientific  Research  under  AF  18(605)35, 
and  Signal  Corps)  Unclassified 

Also  published  in  Acta  Crystallog. ,  v.  10:  600-601, 

Sept.  ' ''71957. 

For  abstract  see  item  no.  PSU.  08:021,  Vol.  H. 


2306 

Pennsylvania  Stale  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

FERROELECTRICITY  IN  GLYCINE  SILVER  NITRATE, 
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by  R.  Pepinsky,  Y.  Okaya  and  others.  (1957]  [2]p. 
incl.  diagrs.  (AF06R-4136)  (Spo*'  ored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(603)35 
and  Signal  Corps)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  1538-1539, 

Sept.  15, 1S57. . 

For  abstract  see  item  no.  PSU.  08:022,  Vol.  n. 


2307 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

ROOM-TEMPERATURE  FERROELECTRICITY  IN 
LITHIUM  HYDRA  ZINIUM  SULFATE,  Li(N2H&)SOv  by 

R.  Pepinsky,  K.  Vedam  and  others.  (1958]  [2  J). 
(AFOSR-4137)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  18(603)35  and  Signal 
Corps)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1467-1468, 

Sept.  15,  iS5S7~ 

For  abstract  see  item  no.  PSU.  08:039,  Vol.  D. 


2308 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

DIELECTRIC  AND  THERMAL  STUDY  OF  TRI-GLY¬ 
CINE  SULFATE  AND  TRI-GLYCINE  FLUOBERYL- 
LATE,  byS.  Hoshlno,  T.  Mitsui  and  others.  (1957) 
(4]p.  incl.  diagrs.  refs.  (AFOSR-4138)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  uiaer 
AF  18(603)35  and  Signal  Corps)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  1255-1258, 

Sept.  1,  195T 

For  abstract  see  item  no.  PSU.  08:020,  Vol.  n. 


2309 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

X-RAY  CRYSTALLOGRAPHIC  STUDY  OF  ROOM  TEM¬ 
PERATURE  MODIFICATION  OF  MONO.METHYLA.M- 
MONIUM  ALUMINUM  SULFATE  ALUM,  (CHjNHj) 

[A1(H20)6]  (S04)2.  6H20,  by  Y.  Okaya,  M.  S.  Ahmed 

and  others.  [1957]  [12]p.  incl.  Ulus,  diagrs.  tables, 
refs.  (AFOSR-4139)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35  and 
Signal  Corps)  Unclassified 

Also  published  in  Zeitschr.  Krist.  v.  109:  367-378, 
Dec7~r35T - 

For  abstract  see  item  no.  PSU.  08:  027,  Vol.  II. 


2310 

Pennsylvania  Sate  U.  X-Ray  and  Crystal  Analysts  Lab. , 
University  Park. 

SYMMETRY  OF  THE  LOW -TEMPERA TORE  PHASE  OF 
BaTi03,  by  F.  Jots  and  R.  Pepinsky.  (1958]  (4)p.  incl. 
diagrs.  refs.  (AFOSR-4140)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(803)35 
and  Signal  Corps)  Unclassified 

Also  published  in  Phys.  Rev.,  -..  105:  861-864,  Feb.  1, 

1957.  - 

For  abstract  see  item  no.  PSU.  08:009,  Vol.  L 


2311 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

NEUTRON  DIFFRACTION  STUDY  OF  ORTHORHOMBIC 
BaTiOj,  by  G.  Shirane,  H.  Danner,  and  R.  Pepinflky. 
(1957]  20p.  incl.  diagrs.  tables,  refs.  (AFOSR-4141) 
(In  cooperation  with  Brookhaven  National  lab. ,  Upton, 
N.  Y. )  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  18(603)35,  Atomic  Energy 
Commission,  Office  of  Naval  Research,  and  Signal 
Corps)  Unclassified 

Presented  at  Fourteenth  Plttsl  irgh  Diffraction  Conf. , 
Oct.  31-Nov.  2.  1956,  Paper  no.  44. 

Also  published  In  Phys.  Rev. ,  v.  105:  856-860,  Feb.  1, 

TS57T 

For  abstract  see  item  do.  PSU.  08:011,  Vol.  II. 


2312 

Pennsylvania  Stale  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Park. 

X-RAY  AND  NEUTRON  DIF  FRACTION  STUDY  OF  ANTI- 
FERROELECTRIC  LEAD  ZIRCONATE,  PbZr03,  by  F. 
Jooa,  G.  Shirane  and  others.  [1956]  lv.  incl.  Ulus, 
diagrs.  tables,  refs.  (AFOSR-4142)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(303)35,  Atomic  Energy  Commission,  Office  of  Naval 
Research,  and  Signal  Corps)  Unclassified 

Abstract  published  In  Program  and  Abstracts,  Amt". 
Crystallographic  Assoc. ,  French  Lick,  Ind. ,  June  1900. 
Paper  no.  E-4. 

Also  published  In  Phys.  Rev. ,  v.  105:  849-856,  Feb.  1, 

1957: - 

For  abstract  see  item  no.  PSU.  22.003,  Vol.  I. 
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3313 

Pennsylvania  SUte  U.  X-Ray  and  Crystal  Analysis  Lab. , 
Univarsity  Park. 

A  BRIDGE  FOR  ACCURATE  MEASUREMENT  OF  FER¬ 
ROELECTRIC  HYSTERESIS,  by  H.  Diamant,  K. 

Drenck,  and  R.  Pepinsky.  [1957]  [23J>.  incl.  Ulus, 
diagrs.  (AF06R-4143)  (Spoosored  jointly  by  Air  Force 
Office  « t  Scientific  Research  under  [AF  18(603)35J  and 
Signal  Corps)  Unclassified 

Also  published  in  Rev.  Scient.  Instr. .  v.  ic  Su-33. 
ian".  i057.  - 

For  abstract  see  item  no.  PSU.  08:010,  Vol.  n. 


2314 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab. , 
University  Pr.rt 

FERROELECTKICITY  IN  THE  LANGBEWITE  SYSTEM 
(Abstract),  by  F  Jana  and  R.  Pepinsky.  [Aug.  15, 
1956]  (1J).  (AFC6R-4144)  (Sponsored  JoinUy  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(603}- 
35  and  Signal  Corps)  Unclassified 

Also  published  In  Phys.  Rev.,  v.  103:  1126,  Aug.  IS, 

15587 

For  abstract  see  Item  no.  PSU.  08:005,  Vol.  L 


2315 

Pennsylvania  SUte  u.  X-Ray  and  Crystal  Analysis  Lab  , 
University  Park. 

FERROELECTRICITY  IN  THE  ALUMS,  by  R-  Pepinsky, 
F.  Jana,  and  G.  Sbirane.  [1956]  (2)p.  incl.  lllus. 
diagr.  (AFOSR-4145)  (Sponsored  joinUy  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35  and 
Signal  Corps)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  102:  1181-1182, 

May  15,  1956. 

For  ibstract  see  itetr,  no.  PSU.  07:002,  Vol.  L 


2316 

Pennsylvania  SUte  U.  X-Ray  and  Crvstai  Analysis  Lab. , 
University  Park. 

X-RAY  ANALYSES  OF  SOME  COMPLEX- ION  STRUC¬ 
TURES,  by  Y.  Okaya,  R.  Pepinsky  and  others.  [1957] 
14p.  incl.  tables.  (AFC6R-4146)  (fponsored  JoinUy  by 
Air  Fo.'ce  Office  of  Scientific  Research  under  AF  18- 
(603)35,  Natl  coal  Institutes  of  Health,  and  Office  of 
Naval  Research)  Unclassified 

Also  published  in  Acta  CrysUllug. ,  v.  10:  798-801, 

Ifcc.  '15577 

For  abstract  see  item  no.  PSU.  07:010,  Vol.  TL 


2317 

Pennsylvania  SUte  U.  (X-Ray  and  Crystal  Analysis  lab.  ] 
University  Park. 

AUTOMATIC  INSTRUMENTATION,  by  R.  Pepinsky. 

1962,  29p.  [AF  49(638)1044]  Unclassified 

Presented  at  Symposium  on  Recent  Advances  in  Expert- 
menUl  and  Theoretical  Methods  of  CrysUl  Structure 
Research,  Munich  (Germany),  July  28-31,  1962. 

This  ret  rrt  covers  some  of  the  automatic  instruments 
used  in  experimental  and  theoretical  methods  of  crysUl 
structure  research.  The  following  applications  are  in¬ 
cluded:  optical;  mechanical;  thermal;  electrical  and 
dielectric;  crysUl  growth;  shaping;  x-ray  fluorescence 
analysis;  and  x-ray  and  neutron  diffraction.  Computers 
arc  not  included  except  for  references  to  cerUin  ana¬ 
logue  devices  which  are  direcUy  coupled  to  automatic 
machines,  and  which  have  the  advantage  of  u  emitting 
rapid  introduction  or  adjustability  of  parameters  and 
their  immediate  effects  on  the  computations.  R  is  es¬ 
timated  that  in  some  instruments  there  is  a  savings  of  at 
least  a  factor  of  4  in  overall  time  and  a  gain  of  5  in  accu¬ 
racy;  the  saving  in  tedium  _J  extreme. 


2318 

Pennsylvania  SUte  U.  [X-Ray  and  CrysUl  Analysis  Lab. 
University  Psrk. 

AN TIFERRO ELECTRICITY  IN  CsH3(SeOa)2  (Abstract), 

by  Y.  MakiU  and  R.  Pepinsky.  [1962]  [l]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AF06R-62-367]and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  in  Bull.  Ar-ier.  Phys.  Soc. ,  Series  II,  v.  7: 
177,  Mar.  26,  1962. 

Dielectric,  pyi  oelectric,  thermal,  optical,  and  x-ray 
measurements  are  reported  for  para  electric  0sH3(SeO3)2 

above  Tc  «=  145°K,  and  for  vho  antif  err  oelectric  phase 
below.  The  dielectric  constant  and  tempera'ure  errves 
for  these  2  pnases  are  similar  to  those  near  the  upper 
transition  In  NaH3(Se03)2.  Various  pyroelectric  tests 

indi-nte  essentially  no  spontaneous  polaxi  -...tion.  Corre¬ 
spondingly,  no  fe-r oelectric  hysteresis  appears;  D  vs 
E  curves  are  linear,  except  for  upward  curvature  in  a 
narrow  temperature  range  Just  below  Tc  when  a  strong 
field  is  applied  perpendicular  to  (100).  (ioo)  sh°ws  * 
peak  at  Tc  which  shifts  to  lower  temperature  on  appli¬ 
cation  of  a  biasing  dc  field.  ATc  =  4. 3°C  for  32  kv/cm. 

AS  =  0.81  cal/mol-deg.  Assuming  2  equivalent  sublat¬ 
tices  below  Tc  and  using  Kittel's  theory,  Pg  for  a  sub- 

lattice  is  «  4.5  ucoul/cm^.  The  upper  phase  has  sym¬ 
metry  P2/m;  the  lower  has  a  superstructure,  and  the 
symmetry  is  now  under  examination,  as  are  the  struc¬ 
tures  of  both  phases. 
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2319 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.  ] 
University  Park. 

CRYSTAL  STRUCTURE  OF  FERROELECTRIC  (GLY- 
dNE)2.MnCl2.2H2)  (Abstract),  by  M.  Lee,  Y.  Okaya, 
and  R.  Pepinsky.  [1962]  [1  Jj.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-62-367]  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  cf  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. .  Series  0. 
vT  7:  177,  Mar.  26,  1962. 

(Glycine)2-  MnCl2. 2H20,  a  room-temperature  ferroelec¬ 
tric,  has  symmetry  P2j,  with  a  =  9. 96,  b  =  8. 53,  c  = 

6. 86,  8  =  107°,  Z  =  2;  the  ferroelectric  axis  Is  along  b. 
The  structure  was  determined  by  full  3-dlmensional 
methods  and  refined  by  least  squares  to  R  =  0. 1S5. 

The  absolute  configuration  was  established  from  bounded 
Ps(u)  projections,  from  which  the  structure  was  also 
discernible.  Each  Mn  is  coordinated  octahedrally  to 
2  Cl's  (trans),  2  H^O's  and  2  O's  (1  from  each  glycine); 
the  correct  chemical  name  is  thus  syn-dlchloro-bla- 
glycino-blaquo-manganese(n).  The  glycines  are  zwi'.- 
ter  ions.  H  bonds  from  HjO's  to  carboxyl  O’s  result  in 
infinite  spirals  of  molecules  pc^allel  tn  b,  and  sueets 
parallel  to  (001);  the  sheets  are  interconnected  by  N-  H 
•  •  •  O  and  N-  H-  •  •  Cl  bonds,  accounting  for  the  observed 
(001)  cleavage.  One  H  of  each  water  is  apparently  no* 
involved  in  H  banding.  To  account  for  the  ferroelec- 
tricity,  further  anomalous,  x-ray  analyses  are  required. 
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Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.  ] 
University  Park. 

FERROELECTRIC  POLARIZATION  MECHANISM  IN 
(NH4)2  (Abstract),  by  B.  Singh  and  R.  Pepinsky. 

[1962]  [l]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  AFOSR-62-367]  and 
Atomic  Energy  Commission)  Unclassified 

Presented  at  meeting  cf  the  Amer.  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  0.  v  7: 
TO,  Mar.  ”36,  1962. 

Three-dimensional  x-ray  analyses  of  para  electric  ;  nd 
ferroelectric  (NH^jSO^  and  neutron  analysis  (at  th-; 
Brookhaven  reactor)  at  room  temperature  have  clarified 
the  polarization  mechanism  and  other  features  of  th  :se 
structures.  The  paraelectric  phase  is  comprised  of  a 
statistical  mixture  of  2  mirrored  structures,  producing 
a  pseudomirror  at  z  =  1/4;  the  true  symmetry  is  thus 
Pna2j  rather  than  Pnam.  The  2  ammonium  groups, 

N’H^(l)  and  NH^(O),  are  unrelated  crystallographiealiy. 


NH4(I)  Is  very  loosely  bound  to  neighboring  sulfates; 
aU  N-  H* "  0  distances  are  greater  than  3  A  and  hin¬ 
dered  rotation  of  NHj(I)  about  c  persists  in  both  phases. 
NH^(0)  is  more  tightly  bound  but  disordered  about  z  » 

1/4  above  Tc,  and  is  ordered  below;  this  results  in  con¬ 
siderable  tilt  about  c  below  T  .  There  are  5  short  N-O 
c 

pops  rations  below  Tc;  H's  In  4  of  these  separations  are 
shown  to  be  directly  Involved  In  the  polarization.  This 
dissimilar  behavior  of  the  2  ammoniums  may  account  for 
the  double  peak  In  specific  heat. 
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Pennsylvania  State  U.  (X-Ray  and  Crystal  Analysis  Lab.  ] 
University  P»-k. 

FERROELECTRiCITY  IN  TRB-SARC06INE  CALCIUM 
CHLORIDE  (Abstract),  by  R.  Pepinsky  and  Y.  MaUta. 
[1962]  [IJj.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  (AF  AF06R-62-367]  and 
Atomic  Energy  Commission)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. .  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  0,  v.  7: 
241,  Mar.  26,  1962. 

(Sarcosine)3  CaCL,  shows  symmetry  Pnma  at  20° C-  with 
a  =  9. 153,  b  =  17. 48,  c  =  10. 28  A,  =  1. 533  g/cc, 

Z  =  4.  Optically,  the  crystal  is  positive,  with  the  acute 
bisectrix  along  a  and  the  optic  plane  perpendicular  to  c. 
Twinning  is  common  on  (Oil  ]  and  similar  to  that  in 
paraelectric  (NH^jSOj,  but  is  nr*  temperature-  or 

pressure-sensitive.  Large  crystals  are  easily  grown 
from  aqueous  solution.  A  sharp  dielectric  peak  appears 
along  b[cb(max)  *,  80]  at  127°K,  and  ferroelectridty  ap¬ 
pears  below  this  temperature,  with  saturated  hysteresis 
loops.  P6at  125°K„0.1,  at  78°K~  0.27  p-cb/ 

cm2;  Ec  at  125“K  0. 6,  at  7e°K  *,  3  kv/cm.  *b  fo0ows 

a  Curie-Welas  law  above  Tc[*b  =  C/(T  ~  ToJ>  Tc  “  T0 
0. 5°,  C  =  72° x  The  transition  appears  to  be  of  second 
order,  with  AS  =  0. 38  cal/mol-deg.  Assuming  the  sec¬ 
ond-order  transition,  £  in  the  Gibbs  free-energy  equa¬ 
tion  is  3. 6  x  10"®(esu/cm2)'2.  The  ferroelectric  phase 
has  symmetry  C2r.  Structure  analysis  of  both  phases 
are  in  progress. 
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Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.  ] 
University  Park. 

HELD-REVERSIBLE  OPTICAL  ROTATION  IN  FERRO¬ 
ELECTRIC  L1H  (SeO-L  (Abstract),  by  H.  Futam*  and 
R.  Pepinsky.  [1962]  [ljp.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  AFOSR- 
62-367  ],  Medical  Sciences  Research  Foundation,  Natio¬ 
nal  Institutes  cf  Health,  and  Phillips  Laboratories) 

Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  28-29,  1982. 

Publiahed  in  Bull.  Amei .  Phys.  Soc. ,  Series  n,  v.  7: 
177,  Mir.'iS,  1982. 

The  room-temperature  ferroelectric  UHj(Se03)2 
crystallises  in  space  group  Pn  from  an  optically-inac- 
ti*e  aqueous  solution.  Optical  activity  is  possible  in 
non-euantiomorphic  point  groups  m  and  mm2,  and  dis¬ 
tinguishable  from  birefringence  if  the  optic  axial  plane 
is  perpendicular  to  reflection  plane  (s).  In  LiHjfSeOjJj, 

the  ferroelectric  axis  is  perpendicular  to  (001);  the 
crystal  ts  optically  negative  for  no  light,  the  acute  bi¬ 
sectrix  is  along  [010],  and  2V  =  88  ±  2".  One-millime- 
ter-thick  plates  are  cut  perpendicular  to  the  optic  axes, 
and  electroded  to  permit  ferroelectric  polarisation.  A 
{date  is  oriented  In  a  Rudolph  spectropolarimeter  with 
the  optic  beam  (divergence  <  4')  along  the  optic  axis.  In 
accordance  with  Pep  insky's  prediction,  a  saturating 
electric  field  causes  optic  rotation.  At  5890  A,  the  ro¬ 
tation  is  «  4°;  at  4000  A,  it  is  tripled.  Reversal  of  the 
electric  field  reverses  the  rotation.  Measurements  of 
dispersion,  temperature  dependence,  switching  times, 
and  domain  structure  are  presented. 
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Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  lab.  ] 
University  Park. 

PHASE  TRANSITIONS  IN  NaH3(SeOs)2  (Abstract),  by 
Y.  Makita,  X.  Vedam,  and  R.  Pepinaky.  [1962]  (I>. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  AFOSR-82-367]  and  Atomic  Energy 
Commission)  Unclassified 

Presented  at  meeting  of  the  Amer.  Chem.  Soc. , 
Baltimore,  Md. ,  Mar.  ad-29,  1962. 

Publiahed  In  Bull.  Amer.  Phys.  Soc. ,  Series  Q,  v.  7: 
241,  Mar.  26.  1962. 

NaHjfSeOjJj  is  ferroelectric  below  194°K.  Details  of 
electrical,  mechanical,  optical,  and  thermal  properties 
are  reported  here.  Three  phases  are  observed;  (1) 
panelectric  above  194°K,  space  group  P2j/n;  (2)  ferro¬ 
electric  between  194°  and  94° K,  triclinlc,  space  group 
Cl,  spontaneous  polarization  close  to  [132]  or  [132] 
direction,  twinning  on  (201)  and  (010)  effected  by  shear¬ 
ing  stresses;  (3)  ferroelectric  below  94°K,  probable 
symmetry  Cs,  polarization  along  [102],  For  the  tran¬ 
sition  at  194°K,  AS  *  0. 97  cal/mol-deg.  Field-induced 
transitions  are  observable  near  the  temperature  ex¬ 
tremes  of  phase  (2);  the  temperature  for  the  (l)-to-(2) 
transbion  is  raised,  and  that  of  the  (2)-to-(3)  transi¬ 
tion  is  lowered,  by  the  field.  Indicating  first-order 
transitions.  Thermodynamic  relations,  and  •  ridmee 
for  ferri-o.'ectric  character,  are  discussed. 
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Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.  ] 
University  Park. 

REVERSAL  OF  OPTICAL  ROTATORY  POWER  BY  FIELD 
IN  FERROELECTRIC  CRYSTALS  (Abstract),  by  R. 
Pepinsky.  [1962]  [1  £>.  (Sponsored  jointly  by  Air  Force 
Otilce  of  Scientific  Research  under  [AF  AJF06R-62-387], 
National  Institutes  of  Health,  and  Phillips  Laboratories) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  Q,  v.  7; 
TTTTHans,  1962. 

A  ferroelectric  crystal  may  have  optically  inactive 
pseuooeymmetry  (PS),  whereas  the  true  symmetry  (S) 
permits  optical  rotation  within  individual  domains.  Ex¬ 
amples  above  250° K,  with  pseudo-  (PS)  and  true  (S) 
point-group  symmetries  indicated  as  IPS,  S ),  are  tri- 
glycine  sulfate,  etc  (2/m,  m);  Ca2Sr(pro?ionaie) 

(422,  4);  L1-J<2H5)S04  (mmm,  mm2);  NH^iSO^  RbHS04 
(2/m,  m);  LiHj(Se03)2  (2/m,  m);  cclemanite  (2/m,  2); 
NaN02  (mmm,  mm2).  In  m  or  mm2,  ease  of  observa¬ 
bility  of  the  rotation  depends  on  the  orientation  of  the 
optic  axes  (as  well  as  the  magnitude  of  the  rotation/ mm 
within  a  single  domain).  The  effect  is  readfly  seen  along 
the  optic  axes  in  polarized  LlH^Be03)2,  and  polarization 
reversal  alters  the  rotation  sense.  Unbiased  crystals, 
comprised  of  equal  volumes  of  oppositely- oriented  180° 
domains,  show  no  rotation.  In  fei  roelectrlc  crystals 
with  optically  active  pseudo-symmetries  (e.  g. ,  Rochelle 
salt),  polarization  u*y  cai’se  incremental  rotations. 

This  phenomenon,  when  present,  permits  modulation  of 
optical  transmission  and  new  methods  for  domain  obser¬ 
vation  and  switching.  More  Important,  anomalous  x-ray 
diffraction  analyses  permit  direct  observation  of  inter¬ 
atomic  bonds  responsible  for  optical  activity  and  correla¬ 
tion  of  the  sense  of  rotation  with  absolute  configuration. 
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[Pennsylvania  U. ,  Philadelphia] 

SEARCHING  LEGAL  LITERATURE  ELECTRONICALLY: 
RESULTS  OF  A  TEST  PROGRAM,  by  J.  S.  Melton  and 
R.  C.  B easing.  Reviewed  by  J.  O'Connor.  [1960]  [19\p. 
(AFOSR-3376)  (AF  AF06R-62-257)  Unclassified 

Presented  at  meeting  of  the  Amer.  Bar  Assoc. ,  Miami, 
Fla.,  Aug.  1959. 

Also  published  in  Minnesota  Law  Review,  v.  45:  229-248, 
Dec.  I960. 

A  pilot  system  for  machine  searching  of  legal  records 
has  been  developed  using  variations  of  a  basic  approach 
which  was  developed  for  the  retrieval  of  scientific  infor¬ 
mation.  Subject  indexing  of  a  passage  is  done  by  some¬ 
one  "learned  in  the  law. "  He  writes  down  what  he  re¬ 
gards  as  the  "significant  words"  and  assigns  them  "role 
indicators, "  and  punctuates  this  set  of  symbols. 
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Machine-aided  searching,  rather  than  searching  aided 
only  by  printed  Indexes,  has  2  advantages.  First,  in 
printed  indexes,  a  term  can  be  put  under  more  than  one 
heading  only  by  repeating  the  term  or  by  cross-refer¬ 
encing.  Thus  potentially  useful  information  often  is 
omitted.  However,  rapid  machine  searching  makes 
feasible  examination  of  every  record  in  the  file.  Sec¬ 
ond,  if  the  searching  machine  is  fairly  powerful,  it 
can  perform  a  number  of  searches  simultaneously. 

This  makes  feasible  the  formulation  of  a  number  of 
questions  of  varying  form  for  the  same  initial  search 
request. 
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Pennsylvania  U.  (Oet».  of  Chemistry]  Philadelphia. 

THE  PROPERTIES  OF  SINGLE  CRYSTAL  GERMANIUM 
SURFACES.  Final  technical  n.pt.  (1962)  18p.  incl. 
diagrs.  refs.  (AFOSR-J1I31)  (AF  AF06R-62-155) 

AD  420996  Unclassified 

This  study  of  ortho  to  para  Hydrogen  conversion  on 
germanium  prepared  under  ultra-high  vacuum  conditions 
at  very  low  temperatures  eras  undertaken  to  obtain  in¬ 
formation  on  its  surface  magnetic  properties,  and,  if 
possible,  to  use  the  conversion  rate  for  determining  the 
cleanness  of  the  surface.  The  data  available  on  ger¬ 
manium  and  silicon  may  be  grouped  into  heat  and  non- 
heat  treated  surfaces.  It  is  not  known  whether  some 
rearrangements  occur  on  surfaces  created  by  crushing 
or  cleaving.  Thus,  caution  should  be  used  In  evaluating 
data  obtained  on  differently  treated  surfaces.  Typical 
examples  of  pressure  vs  resistance  change  graphs  for 
n-hydrov":  exposed  to  germanium  for  2  hr  at  13“  and 
77' K  are  shown  It  Is  concluded  that  germanium  surface 
doss  not  exhibit  a  strong  paramagnetic  susceptibility. 
However,  with  the  present  data.  It  is  not  possible  to 
rule  out  a  weak  susceptibility. 
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Pennsylvania  U.  [Dept,  of  Chemistry]  Philadelphia. 

MODEL  FOR  THE  (100)  SURFACES  OF  SILICON  AND 
GERMANIUM,  by  M.  Green.  [1962]  [2]p.  incl.  diagrs. 
table.  [AF  AFOSR-62-155]  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  37:  458-459, 

July  15,  1962. 

Low-energy  electron  diffraction  studies  of  germanium 
and  silicon  suggest  that  the  atoms  of  the  (100)  surface 
are  displaced  from  their  idealized  positions  in  direc¬ 
tions  perpendicular  to  rows  in  the  (110)  azimuth,  with 
adjacent  rows  displaced  In  opposite  directions;  the  ex¬ 
tent  of  the  displacement  is  uncertain.  No  displacement 
has  been  observed  on  the  (100)  diamond  surface.  It  Is 
suggested  that  a  covalent  bond  of  normal  length  forms 
between  those  atoms  which  are  displaced  towards  one 
another  in  the  (100)  surfaces  of  silicon  and  germanium, 
each  surface  atom  having  one  unbound  electron  occupy¬ 
ing  a  3  sp  orbital.  Energy  calculations  are  given  to 
support  tht  suggestion  in  the  cases  of  germanium,  sili¬ 
con,  and  diamond.  In  the  case  of  diamond,  the  formation 
of  surface  bonding  does  not  appear  to  be  energetically 
favorable. 
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Pennsylvania  U.  [Dept,  of  Mathematics]  Philadelphia. 

REMOVE  POINTS  IN  SR,  by  N.  J.  Fine  and  L.  Gtllman. 
[1961]  [9]p.  (AFOSR-3830)  (AF  18(603)65) 

Unclassified 

Also  published  in  Prco.  Amer.  Math.  Soc. ,  v.  13:  29- 
36,  Feb.  1962. 

It  has  been  known  for  some  time  that  there  is  a  point  in 
SR  (where  R  is  the  real  line)  that  is  not  in  the  closure  of 
any  R-closed  discrete  subset  of  R.  The  main  result  of 
the  paper  is  that,  assuming  the  continuum  hypothesis 
there  is  a  point  p  In  &R  that  is  not  in  the  closure  of  any 
discrete  subset  of  R;  equivalently,  there  is  a  maximal 
family  of  zero  sets  on  R  with  the  finite  Intersection 
property  no  member  of  which  is  nowhere  dense.  S  is 
not  determined  whether  the  continuum  hypothesis  is  nec¬ 
essary.  The  result  Is  obtained  from  a  more  general 
theorem,  which  asserts  that  for  a  certain  class  at  spaces, 
a  point  satisfying  an  even  stranger  condition  exists  if  and 
only  If  the  space  is  not  pseudocompact.  A  result  on  pseu- 
docompactneus  of  sub  spaces  of  &S  when  S  Is  realcom- 
pact  is  also  given  and  some  examples  are  discussed. 
(Math.  Rev.  abstract) 
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Pennsylvania  U.  [Dept,  of  Mathematics]  Philadelphia. 

VARIATIONS  ON  EQUICONTINUrrY,  by  J.  P.  Clay. 
[19621  [9]p.  tael.  refs.  (AF  49(638)569) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Math.  Soc. ,  Feb. 
1962. 

Published  in  Duke  Math.  Jour. ,  v.  30:  423-431, 

Sept.  1963. 

The  transformation  group  (X,  T)  is  said  to  be  almost 
equicontinucus  provided  that  If  x  (  X  and  If  a  is  an  Index 
of  X,  then  there  exists  an  Index  5  of  X  and  a  syndetic 
subset  of  A  of  T  such  that  t  c  A  implies  x  B  t  -  xt<r,  and 
(X,  T)  is  said  to  be  weakly  almost  equiconttauous  pro¬ 
vided  that  If  x  e  X  and  If  »  is  an  index  of  X,  then  there 
exists  an  index  s  of  X  and  a  compact  subset  K  of  T  such 
that  if  y  <  x  9,  then  there  exists  a  subset  A  of  T  such  that 
T  =  AK  and  such  that  t  «  A  implies  yt  <  xto.  Among 
others  the  following  theorems  are  proved:  (1)  (X.T)  is 
locally  almost  periodic  if  and  only  If  (X,  T)  is  polntwise 
almost  periodic  and  almost  equlcontinuous;  (2)  Almc~* 
equiconttauous  and  weakly  almost  equiconttauous  art.' 
productive;  (3)  (X,  T)  is  weakly  almost  equiconttauous  It 
and  only  if  P  =  Q;  and  (4)  The  unique  existence  of  a  uni¬ 
versal  admissible  minimal  transformation  group  where 
admissible  is  any  one  of  10  properties.  (Math.  Rev. 
abstract) 
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Pennsylvania  U.  [Dept.  a f  Metallurgical  Engineering} 
Philadelphia. 

ON  THE  ROLE  OF  CONDENSED  VACANCIES  AND 
INTERSTITIALS  IN  FATIGUE,  by  R.  M.  McCrone  and 
D.  Kuhlmann-Wiledorf.  Feb.  14,  1959,  2p.  (AF06R- 
2322)  (AF  49(838)435)  AD  611384  Unclassified 

Also  published  In  Naturwissenschaften,  v.  46:  334- 

5S5;  W5*: - 

For  abstract  see  Item  no.  1590,  Vol.  QL 
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Pennsylvania  U.  [Dept.  U  Metallurgical  Engineering] 
Philadelphia. 

APPARATUS  FOR  OBTAINING  X-RAY  EXTINCTION 
MICROGRAPHS  OF  SINGLE  CRYSTALS,  by  R.  K. 
McCrone.  (1962}  [13)p.  lncl.  Ulus,  diagrs.  (AFG6R- 
4003)  (AF  49(638)435)  AD  290694  Unclassified 

Also  published  In  Rev.  Sclent.  Instr. ,  v.  33:  1244- 

1M2. 

An  apparatus  for  obtaining  x-ray  extinction  micro¬ 
graphs  (Berg-Barrett  micrographs)  of  single  crystals 
Is  described.  A  simple  method  to  orient  the  crystal 
for  reflection  for  a  predetermined  plane  is  discussed. 
Finally,  a  selection  of  micrographs  illustrating  the 
high  resolution  of  the  apparatus  Is  presented.  (Contrac¬ 
tor's  abstract) 
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Pennsylvania  U.  Dept,  of  Metallurgical  Engineering, 
Philadelphia. 

A  NEW  THEORY  OF  LINEAR  WORKHARDENING,  by 
D.  Kuhlmann-Wlladorf.  (1962]  [2jo.  (AF06R-4004! 
(AF  49(638)435}  Unclassified 

Also  published  in  Zeitschr.  Metall. ,  v.  53:  324-325, 

mi - 

A  new  theory  of  linear  workhardening  in  stage  n  of  fee 
metals  Is  proposed  which  Is  based  on  5  simple  assump¬ 
tions.  The  theory  gives  a  quantitative  explanation  of 
the  wor Hardening  coefficient  and  can  be  applied  to  a 
wide  range  of  metals  and  deformation  conditions. 
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Pennsylvania  U.  Dept,  of  Metalluigical  Engineering, 
Philadelphia. 

THE  STRUCTURE  OF  DIMOLYBDENUM  CARBIDE  BY 
NEUTRON  DIFFRACTION  TECHNIQUE,  by  E.  Parthe 
and  V.  Sadagopan.  [1982]  [10)}.  incl.  diagrs.  table. 
(AFOBR-2486)  (In  cooperation  with  Massachusetts  Inst. 


of  T».ch. ,  Cambridge)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)1027  and 
National  Science  Foundation)  AD  611197 

Unclassified 

Also  published  in  Acta  Cryst. ,  v.  16:  202-205,  Mar. 
T57T953. 

It  is  generally  believed  the  Mo^C  has  either  the  hexa¬ 
gonal  C6  cadmium  iodide  anti-type  structure  or  the  re¬ 
lated  hexagonal  L'3  structure.  A  neutron  diffraction 
study  showed  that  this  Is  not  the  case.  Mn^C  is  only 

pseudohexag octal  and  crystallizes  with  an  orthorhombic 
uni!  cell  with  a  =  4. 72^,  b  =  6. 00^,  and  c  -■  5. 19g  A. 

The  atomic  arrangement  of  MOgC  presents  a  r.ew  struc¬ 
ture  type.  Space  group  is  Djj  -Pbcn.  Eight  molybde- 
2n 

num  atoms  are  in  8(d)  with  x  =  1/4,  y  =  1/8,  z  =  1/12 
and  4  cartoon  atoms  are  in  4(c)  with  y  =  3/8.  The  car¬ 
bon  atoms  in  MOjC  arrange  themselves  in  such  a  way 
that  each  molybdenum  atom  has  3  nearly  planar  carbon 
neighbors.  (Contractor's  abstract) 
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Pennsylvania  U.  [Dept,  of  Metallurgical  Ei^lneering] 
Philadelphia. 

THE  CRYSTAL  STRUCTURES  OF  Sc5Sl3,  Sc5Ge3, 
La5Ge ,,  AND  CerGe3,  by  J.  At  buckle  and  E.  Parthe. 
[1962]  [3)>.  incl.  table.  (AF06R-2415)  (AF  49(638)- 
1027)  AD  295934  Unclassified 

Also  published  in  Acta  Cryst. ,  v.  15:  1205-1207,  Dec. 
1551 - 

T>  b  crystal  structures  of  SCgSig,  Sc5Ge3>  La5Ge3,  and 
Ce5Ge3  have  been  studied  by  means  of  Debye- Scherrer 
powder  phot  (graphs.  AH  compounds  crystallize  in  the 
unfilled  Mn^3i3(D8g)  structure  type.  The  heAgonal 
lattice  con  units  of  Sc3Si3  are  a  =  7. 861  and  c  =  5. 812A; 
those  of  SCgGe^  are  a  =  7. 939  and  c  =  5. 883A.  The  di¬ 
mensions  of  La3Ge3  are  a  =  8. 958  and  c  =  6. 795A  while 
those  of  CejGe3  are  a  =  8. 875  and  c  =  6. 570A.  All  of 
the  above  compounds  have  an  unusually  large  c/a  ratio. 
(Contractor's  abstract) 
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Pennsylvania  U.  Dept,  of  Metallurgical  Engineering, 
Philadelphia. 

CRYSTAL  CHEMISTRY  OF  META  LUC  COMPOUNDS., 
by  E.  Parthe.  Technical  status  rept.  Jan.  1,  1962- 
Sept.  30,  1962  [23]p.  incl.  diagrs.  tables.  (Rept.  no. 

3)  (AFOSR-2645)  (AF  49(638)1027)  AD  284060 

Unclassified 

The  structure  cf  NbAs  has  been  solved  and  has  been 
found  to  present  a  new  structure  type,  which  is  a  trans¬ 
position  structure  variation  of  the  WC  structure  type. 
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NbAs  is  tetragonal  with  a  =  3. 452A  and  c  =  11.  67gA. 
Space  group  is  cjy  -  14j  md  with  4Nh  in  4a  with  z  = 

0  and  4As  in  4a  with  z  =  5/12.  The  same  structure 
type  has  been  found  to  apply  to  TaAs  with  a  =  3. 437A 
and  c  =  11.65gA  and  "B-NbP"  with  a  =  3. 334A  and  c  = 
11. 37gA.  The  previously  reported  structure  proposal 

for  n  and  8  -NbP  was  proven  to  be  wrong.  In  the  case 
of  a  gradual  P  deficiency,  a  gradual  structural  charge 
of  the  NbAs  structure  type  was  observed,  which  corre¬ 
sponds  to  a  gradual  irregular  transposition,  presenting 
a  structure  halfway  between  NbAs  and  WC.  The  new 
structure  type  and  its  variation  fit  well  with  the  other 
known  monophosphide  or  arsenide  structure  types. 
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Pennsylvania  U.  [Dept,  of  Metallurgical  Engineering] 
Philadelphia. 

ON  THE  FORMATION  OF  D8g  -  PHASE  BETWEEN  IV 
GROUP  TRANSITION  METALS  AND  ALUMINUM, 
Gallium,  INDIUM,  AND  ANTIMONY,  by  H.  Boiler 
and  E.  Parthe.  Technical  status  rept.  Jan.  1,  1952- 
Scpt,  30,  1962  (ll]p.  incl.  tables.  (Rept.  no.  4) 
(AFOSR-2646)  (AF  49(638)1027)  AD  284057 

Unclassified 

A  search  for  the  occurrence  of  compounds  with  D8g 
structure  has  resulted  in  the  discovery  of  3  new  mem¬ 
bers:  Ti5Ga3:  a  =  7. 604  A,  c  =  5. 288  A  and  c/a  = 

0.  695;  Hf5Ga3:  a  =  7. 962  A,  c  =  5. 677  A  and  c/a  = 

0.  713;  Zr5Sb3:  a  =  8. 465  A,  c  =  5. 806  A  and  c/a  = 

0. 686.  The  free  parameters  lor  HfgGa-j  and  ZrgSb3 
have  been  found  to  be  xMe  =  0. 25  and  xx  =  0. 610, 
while  the  free  parameters  for  Ti^Ga-j  are  slightly  dif¬ 
ferent  with  Xj-j  =  0. 24  and  x^  =  0.  605.  The  formation 
of  the  D80  -  phases  between  Group  IV  transition  metals 
and  aluminum,  gallium,  indium  and  antimony  is  dis¬ 
cussed.  (Contractor'3  abstract) 
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Pennsylvania  U.  (Dept,  of  Metallurgical  Engineering] 
Philadelphia. 

ON  THE  POSSIBILITY  OF  FORMING  PSEUD06ILI- 
CfDES,  by  H.  BoUer  and  E.  Parthe.  Technical  status 
rept.  Jan.  1,  1962-Sept.  30,  1962  [12]p.  incl.  diagrs. 
tables.  (Rept.  no.  5)  (AF06R-2647)  (AF  49(638)1027) 
AD  284058  Unclassified 

Also  published  in  Acta  Cryst. ,  v.  16:  830-833,  Aug. 

1963. 

The  concept  of  'pseudosilicon'  is  very  successful  for  the  -4 
prediction  of  occurrence  and  structure  of  certain  groups 
of  nonmetallic  compounds.  Experiments  to  extend  this 
concept  to  metallic  compounds  show  that  the  concept  has 
to  be  modified.  Two  factors  have  been  found  to  be  of 
importance  for  determining  if  a  'pseudosilicide'  will 
occur.  One  Is  the  composition  of  the  compound  and  the 


second  is  a  geometrical  factor  which  depends  on  the 
crystal  structure  type.  R  is  known  that  compounds  of  the 
'pseudoslllcon'  type,  and  also  nonmetallic  'poeudoslll- 
con'  oxide,  have  extremely  narrow  homogeneity  ranges, 
but  transition  metal  'pseudoeUicides*  exhibit  wide  ranges 
which  may  spread  far  from  the  ideal  composition  at  the 
'pseudosilicide'.  Alloys  close  to  the  composition  of  the 
'pseudosilicide'  show  a  chemical  stabilization  like  In¬ 
creased  oxidation  resistance  and  also  a  volume  contrac¬ 
tion.  Two  new  true  'pseudosiUcides'  have  been  syn¬ 
thesized:  Hf6(InQ.  gSbg.  5)3  with  D8g  structure:  a  »  8.46A, 

c  =  5. 79A  and  c/a  =  0. 684;  and  Mo(Al,  P)2  with  C40 
structure:  a  =  4. 76A,  c  *  6. 64A  and  c/a  »  1.40.  Re¬ 
sults  are  further  reported  on  the  following  ternary  sec¬ 
tions:  Nb3Al-Nb.jSb,  Nb3Ga-NbjSb,  Nb3In-NbjSb, 

(Zr5Al3)-Zr  Sb3,  Zr5Ga3-Zr5Sb3,  (Zr5fa3)-Zr5Sb3  and 
Ti5Ga3-(TigSb3).  (Contractor’s  abstract) 
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Pennsylvania  U.  [Dept,  of  Metallurgical  Engineering] 
Philadelphia. 

THE  CRYSTAL  STRUCTURES  OF  SCgSij,  SCgGej, 
L:ijGe3,  AND  Ce^Ge,  by  J.  Arbuckle  and  E.  Parthe. 
[1.962]  [3]p.  Incl.  tables.  (AFO6R-4402)  (AF  49l>/38)- 
1027)  Unclassified 

Also  published  In  Acts  Crvst. ,  v.  15:  1205-1207,  Dec. 

10,  IMl - 

For  abstract  see  Hem-no.  2334,  Vol.  VL 
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Pennsylvania  U.  [Dept,  of  Metallurgical  Engineering] 
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i'OTE  ON  THE  STRUCTURE  OF  ScP  AND  YP,  by  Edda 
Parthe  and  Erwin  Parthe.  [1962]  [l]p.  (AF  49(638)- 
1027)  (AF06R-J717)  AD  413966  Unclassified 

Also  published  in  Acta  Cryst.,  v.  16:  71,  Jan.  10,  1963. 

An  x-ray  investigation  has  shown  that  ScP  and  YP  crys¬ 
tallize  in  the  NaCl(Bl)  structure.  The  lattice  constants 
x-e  5. 312A  for  ScP  and  5. 661A  for  YP.  f  .e  may  as¬ 
sume  a  certain  amount  of  homeopolar  and  metallic  bond- 
ir  g  in  these  compounds.  In  agreement  with  the  last 
si  itement  is  the  metallic  luster  observed  with  ScP  and 
YP  samples. 
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Pennsylvania  U.  [Dept,  of  Metallurgical  Engineering] 
Philadelphia. 

THE  TRANSPOSITION  STRUCTURE  OF  NbAs  AND  OF 
SIMILAR  MONOPHOSPHIDES  AND  ARSENIDES  OF 
NIOBIUM  AND  TANTALUM,  by  H.  BoUer  and  E. 
Parthe.  [1962]  [7]p.  Incl.  diagrs.  tables,  rets. 
(AFOSR-J1599)  (AF  49(638)1027)  AD  427625 

Unclassified 
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bllahed  In  Act*  Cryst. ,  ».  18:  1095-1101,  Nov. 


NbAs  cryatallUM  in  A  new  structure  type,  which  is  * 
transposition  structure  variation  of  the  WC  structure 
type.  NbAs  is  tetragonal  with  a  *  3. 45*A  and  c  *  11. 67 
11. 67jA.  The  space  group  Is  Mjmd  (Cjj  with  4Nb  in  4a 

with  s  «  0  and  4As  in  4a  with  t  =  5/12.  Other  isotypic 
compounds  are  TaAs  with  a  »  3. 43^A  and  c  *  11.  65jA 

and  '9-NbP'  with  a  =*  3.  SS^A  and  c  =  11. 37gA.  The  pre¬ 
viously  proposed  structure  tor  a  and  e-Nt>P  Is  proved  to 
wrong.  Stoichiometric  NbP  or  '9 -NbP'  crystallises  in 
the  NbAs  structure,  but  P-de(lcient  NbPj_x  has  a  partly 

disordered  NbAs  structure.  The  transposition  Is  not  as 
regular  as  In  stoichiometric  NbP.  The  degree  ot  dis¬ 
order  depends  nearly  linearly  on  phosphorus  deficiency. 
The  new  structure  type  is  compared  with  other  known 
monophosphide  structure  types.  The  concept  ot  a  struc¬ 
tural  transposition  and  its  cancellation  otters  a  new 
viewpoint  for  an  explanation  at  the  occurrence  ot  more 
than  1  crystal  structure  for  the  same  compound.  (Con¬ 
tractor's  abstract) 


Pennsylvania  U.  Dept,  ot  Physics,  Philadelphia. 

SYSTEM  FOR  ENERGY  CONTROL  AND  ABSOLUTE 
CALIBRATION  OF  A  23  MEV  BETATRON,  by  K.  N. 
Oiler.  [1962]  [Sfc.  lncl.  diagrs.  (AF06R-J631) 

(AF  49(638)454)  AD  414208  Unclassified 

Also  published  In  Nuclear  Instr.  and  Methods,  v.  17: 
IFTK8713SrT962. 

The  theoretical  and  technical  features  ot  a  system  used 
to  determine  and  control  the  operating  energy  of  a  23 
mev  betatron  are  described.  By  obsei  zing  the  varia¬ 
tion  in  orbit  radius  as  a  function  of  magnet  excitation, 
the  shape  of  the  calibration  curve  to  maximum  operat¬ 
ing  energy  is  predictable.  Although  an  absolute  cali¬ 
bration  ot  the  predicted  energy  scale  is  possible,  the 
present  calibration  Is  empirical  and  batted  on  only  the 
16. 22  mev  resonance  In  the  O^tr, n)015  reaction.  Pho¬ 
ton  eotr  on  threshold  energies  based  on  the  present  en¬ 
ergy  ccale  are  in  good  agreement  with  accepted  values. 
(Contractor’s  abstract) 


Pennsylvania  U.  [Dept,  ot  Physics]  Philadelphia. 

[RESEARCH  ON  SCATTERING  AND  POLARIZATION 
OF  ELECTRONS  UNDER  THE  G  FACTORS  OF  7  HE  F 
FREE  ELECTRON],  by  A.  K.  Mann.  Final  rept.  Jaa. 
1,  195'  Sept.  30,  1961.  July  1962,  62p.  lncl.  diagis. 
refs.  (AF06R-3147)  (AF  49(838)537)  AD  613546 

Unclassilied 

The  possibility  ot  obtaining  spin-exchange  orientation 
a  number  of  third  and  fifth  column  elements,  with 
2  4 

P  and  P  ground  states  respectively,  was  inves- 
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tlgated  without  success  during  this  period.  Failure  with 
the  fifth  column  elements  may  be  due  to  strong  chemical 
affinity  with  the  Rb  vapor,  which  either  greatly  broadens 
the  resonances  or  completely  dominates  the  spin-exchange 
process.  This  explanation  Is  not  entirely  satisfactory 
however,  due  to  the  established  ability  to  obtain  spin- 
exchange  orientation  of  atomic  nitrogen.  Failure  with  the 
third  column  elements  may  be  due  to  ex  :esslve  broaden¬ 
ing  of  the  resonance  l  nes  due  to  Interactions  of  the  P^ 

ground-state  atoms.  Success  was  achieved  with  spin- 
exchange  orientation  of  Ag  atoms  in  a  sealed  vessel, 
duplicating  recent  results  of  other  investigators.  Tie 
possibility  of  observing  Au  and  Cu  orientation  through 
use  of  the  hyperfine  resonance  was  investigated,  with  a 
search  being  made  tor  the  hf  resonance  in  oriented  Ag 
vapor.  Success  was  not  achieved,  due  to  the  very  poor 
phase  stability  oT  ihc  resonance,  making  effective  use  of 
the  lock-in  detector  system  impossible.  A  new  rf  pow¬ 
ered  Rb  resonance  lamp  of  the  type  developed  by  Varian 
Associated  was  constructed  and  tested.  The  lamp  ap¬ 
peared  to  be  of  about  the  same  resonance  intensity  as 
that  previously  used,  but  was  free  from  troublesome 
plasma  oscillations. 
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Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

SEARCH  FOR  SPIN-EXCHANGE  ORIENTATION  OF  3RD 
AND  5TH  COLUMN  ELEMENTS  IN  THE  PRESENCE  OF 
OPTICALLY  ALIGNED  Rb  VAPOR  (Abstract),  by  R.  L. 
deZafra.  [1962]  [l]p.  (AF  49(639)537) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 
15,  Jan.  74,  1962. 

A  search  has  been  made  for  orientation  produced  In  the 
third  column  elements  B,  Al,  Ga,  and  In,  and  In  the  filth 
column  element  Sb  by  electron  exchange  with  optically 
pumped  Rb  vapor,  in  a  sealed  glass  system.  The  tech¬ 
nique  used  was  that  first  employed  by  Dehmelt  in  which 
the  Rb  vapor  acts  as  both  polarizer  and  analyzer  for  the 
"foreign”  vapur.  Low-field  Zeeman  transitions  were 
searched  for  in  the  ground  state  of  the  third  column 
(*Pj^j)  and  fifth  column  (^Sj^j)  elements  over  a  fairly 
wide  range  of  vapor  densities.  A  lock-in  detection  sys¬ 
tem  allowed  signals  as  low  as  ’9"3  (Rb  Zeenwi  transi¬ 
tion  signal)  to  t:-  easily  delected.  No  resonance  signals 
were  observed  for  any  of  the  elements  tested,  although 
the  Zeeman  signal  from  spin-exchange  oriented  Ag 
(ground-state  ^Sj^,)  could  readily  be  observed,  with  a 

signal  strength  on  the  order  of  1/10  the  Rb®®  signal 
strength,  consistent  with  the  results  of  Hayne  and  Robin¬ 
son.  Spurious  resonance  signals  were  also  observed  at 
a  frequency  corresponding  to  gy  *  1  when  searching  for 

resonance  In  certain  samples  of  Al,  and  were  probably 
due  to  atomic  hydrogen  freed  during  heating  cf  the  sam¬ 
ple.  Possible  reasons  for  negative  results  with  the 
third  and  fifth  column  elements  are  discussed. 
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Pennsylvania  U.  Office  of  Computer  Research  and 
Education,  Philadelphia. 

TOWARDS  A  THEORY  OF  RECURSIVE  PROCESSORS, 
by  P.  Z.  Ingerman.  [1961]  14p.  (AF06R-1472)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)951  and  National  Science  Foundation) 

Unclassified 

This  paper  presents  some  definitions  towards  a  theory 
of  recursive  processors  and  some  theorems  which  have 
been  proved  concerning  recursive  processors.  The  cri- 
ter.on  used  in  the  definitions  is  that,  although  rigorous, 
they  must  also  not  contradict  the  intuition  of  persons 
who  have  been  designing  processors  for  years  on  (at 
least  partially)  an  intuitive  basis.  Civen  the  definitions, 
several  theorems  may  be  proved  which  give  an  insight 
into  the  intuitive  portion  of  the  techniques  at  present 
used  for  the  construction  of  processors. 
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Pennsylvania  U.  [Office  of  Computer  Research  and 
Education]  Philadelphia. 

AN  AXIOMATIC  APPROACH  TO  PREFIX  LANGUAGES, 
by  S.  Gorn.  [1962]  [24}p.  inch  table.  (AFO6R-2097) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)951  and  National  Science  Foun¬ 
dation)  AD  289182  Unclassified 

Also  published  in  SynAolic  Languages  in  Data  Frocess- 
ing;  Proc.  of  the  Symposium,  Rome  (Italy)  (Mar.  26- 
31,  1962),  New  York,  Gordon  and  Breach,  1982,  p.  1- 
21. 

A  set  of  axioms  is  presented  which  characterizes  those 
linear  sequential  languages  over  a  "stratified  alphabet” 
called  "complete  prefix  language".  Such  concepts  as 
"local  uniformity",  "uniformity",  "contractibillty", 
"expandibillty",  and  "homogeneity"  are  definable  pi  op- 
erties  of  such  "generalized  prefix  languages".  The 
definitions  are  mathematically  formal  but  are  purely 
extenslonal  and  non-constructive.  This  is  in  contrast 
with  the  "mechanically  intenslonai"  but  constructive 
definitions  by  which  the  mechanical  languages  under 
discussion  are  presented  in  the  computer  and  informa¬ 
tion  sciences.  The  advantage  in  having  such  a  mathe¬ 
matical  theory  of  prefix  languages  available  is  that  it 
would  lead  to  a  general  "structural  theory"  of  appro¬ 
priate  "sublanguages".  Parts  of  such  a  structure  theory 
could  be  used  to  discover  how  to  "extend"  languages  by 
some  appropriate  standard  "adjunction"  processors. 
Control  systems  for  the  processing  of  mechanical 
languages  which  include  such  automatic  extension  proc¬ 
essors  will  provide  primitive  models  of  "growing  me¬ 
chanical  languages"  and  the  growth  and  subsidence  of 
corresponding  "information  retrieval  problems". 
(Contractor's  abstract,  modified) 
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Pennsylvania  U.  [Office  of  Computer  Research  and 
Education]  Philadelphia. 

PROCESSORS  FOR  INFINITE  CODES  OF  THE  SHAN¬ 
NON- FANO  TYPE,  by  S.  Gorn.  [1962]  [25}p.  inch 
dtagrs.  (AF06R-2595)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(838)951  and 
National  Science  Foundation)  AD  289475 

Unclassified 

Also  published  in  Proc.  Symposium  on  Mathematical 
Theory  o l  Automata,  New  York  (Apr.  24-26,  1962),  ed. 
by  J.  Fox,  M.  Crowell,  and  R.  Meyerson.  Brooklyn, 
Polytechnic  Press,  1663,  p.  223-240. 

Standard  processors,  reported  elsewhere,  are  given 
which  do  the  f  nil  owing:  (1)  Given  a  finite  rooted  tree, 
presented  in  one  of  the  author's  tree-naming  languages, 
the  first  processor  in  a  single  scan  generates  "tree- 
addresses,  "  for  each  node,  from  given-ordered  alpha¬ 
bets  in  a  generalized  Dewey-decimal  code.  (2)  A  simi¬ 
lar  processor  generates  the  addresses  of  the  end  points 
only,  yielding  a  generalization  of  the  Shannon- Fano  code. 
(3)  Such  an  end-point  code,  when  sorted  In  order  of  ap¬ 
pearance  in  prefix  language,  is  lexicographically  ar¬ 
ranged;  with  ordering  determined  by  a  "depth  language" 
it  sorts  by  length  first,  and  then  lexicographically.  The 
third  processor  uses  either  of  these  orderings  to  "dec on- 
catenate"  code  in  a  single  scan;  the  second  ordering  is 
more  efficient.  It  is  possible  to  generalize  such  codes 
and  processors  further  to  Include  end-point  codes  for  in¬ 
finite  trees.  The  codes  and  processors  are  effective 
for  those  infinite  trees  which  are  "periodic. "  Any  " 
"rooted"  finite  graph  may  be  "broken  open"  into  such  as 
infinite  periodic  tree.  The  end-point  codes  generated  by 
such  graphs  form  the  extents  of  mechanical  languages 
which  result  from  Chomsky  phrase  structure  grammars 
of  type  3.  An  example  is  given  of  as  infinite  end-point 
code  which  cannot  be  so  generated  (it  is  probably  a 
phrase-structure  language  of  type  1). 
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AMBIGUITY- PREVENTING  NORMAL  FORMS  FOR 
SYNTAX  .SPECIFICATION,  by  R.  M.  Cotton.  June  1962 
[25^i.  (AF06R-3429)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)951  and 
National  Science  Foundation)  AD  285579 

Unclassified 

The  question  whether  a  formal  computing  larguage  con¬ 
tains  syntactic  ambiguities  has  both  theoretical  and  prac¬ 
tical  interest,  as  experience  with  ALGOL  60  has  shown. 
It  has  been  demonstrated  that  there  is  no  decision  pro¬ 
cedure  for  determining  whether  an  arbitrary  language 
specified  In  Backus  Normal  Form  contains  such  ambigui¬ 
ties.  Th.U  paper  investigates  restrictive  conditions  on 
BNF  rule  sets  sufficient  to  prevent  ambiguities  from  oc¬ 
curring.  In  this  way  normal  forms  within  BNF  are  de¬ 
fined  which  can  be  termed  ambiguity-preventing.  Some 
of  these  normal  forms  are  sufficiently  expressive  to  per¬ 
mit  the  specification  of  some  or  all  of  ALGOL,  Jt  is 
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shown  that  there  are  efficient  algorithms  for  the  syn¬ 
tactic  recognition  of  languages  specified  by  means  at 
these  normal  forms.  An  algorithm  is  given  in  ar  ap¬ 
pendix  for  the  systematic  discovery  of  all  recognition 
trees  at  a  string  in  an  arbitrary  (ambiguous)  BN'S 
specified  language.  Also,  a  proof  of  the  unsolvability 
theorem  referred  to  above  is  given.  (Contractor's 
abstract) 
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DETECTION  OF  GENERATIVE  AMBIGUITIES  IN  CON¬ 
TEXT-FREE  MECHANICAL  LANGUAGE,  by  S.  Gorn. 
[1982]  [21  Jp.  incL  diagrs.  (AF06R-3481)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)95*  and  National  Science  Foundation) 

Unclassified 

Abstract  published  in  Information  Processing;  Proc.  of 
tEe  Interat'i.  fed.  for  Information  Processing  Cong. , 
Munich  (Germany)  (Aug.  27-Sept.  1,  1962),  Amster¬ 
dam,  North-Holiand  Publishing  Co. ,  1963,  p.  515-516. 

Also  published  in  Jour.  Assoc.  Com  put.  Mach. ,  v.  1  r. 

IMPOST Aprn963. 

The  author  relates  his  work  to  the  Chomsky-Schiltzec- 
berger  representation  of  context-free  languages  using  a 
graph  and  the  2  operations  of  disjunction  and  concatena¬ 
tion  Instead  of  a  set  of  equalities  anu  2  operations  noted 
sum  and  product.  The  problem  of  determining  whether 
an  arbitrary  c.  -f.  grammar  is  ambiguous  or  not  is 
known  to  be  recursively  unsolvable.  The  author  de¬ 
tects  ambiguities  for  finite  subsets  of  c.  -f.  languages; 
to  do  this,  he  gives  a  sequence  of  algorithms  to  apply 
to  a  c.  -f.  grammar:  elimination  of  certain  superfluous 
rules;  derivations  of  sentences  are  generated  level  by 
level,  the  levels  being  related  to  the  steps  of  produc¬ 
tion  of  sentences  in  the  Chomsky -Schfltzencerger 
scheme;  comparisons  of  the  derivations  up  to  a  level 
n  are  done,  providing  the  list  of  ambiguous  sentences. 
(Math.  Rev.  abstract,  modified) 


interpreted  broadly  to  refer  to  mechanisms,  to  programs 
for  a  mechanism,  and  to  systems  and  organizations  com¬ 
posed  of  mechanisms,  programs,  and  algorithmized 
people.  Special  attention  must  be  given  to  the  study  of 
these  languages  and  their  processors  as  growing  orga¬ 
nisms  whose  growth  may  be  mechanically  controlled. 

Like  the  tangent  disciplines  of  psychology  and  linguistics, 
and  unlike  the  tangent  discipline  of  mathematics,  it  must 
be  concerned  with  pragmatic  phenomena  in  addition  to 
semantic  and  syntactic  questions.  (Conirac'ur's  abstract, 
modified) 


2350 

Pennsylvania  U.  (Office  of  Computer  Research  and 
Education]  Phibdelphia. 

A  TRANSLATION  TECHNIQUE  FOR  LANGUAGES 
WHOSE  SYNTAX  IS  EXPRESSIBLE  IN  EXTENDED 
BACKUS  NORMAL  FORM,  by  P.  Z.  Ingerroan.  [1962] 
[42]p.  lncl.  tables,  refs.  (AF06R-J237)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)951  and  National  Science  Foundation) 

AD  407528  Unclassified 

Also  published  in  Symbolic  Languages  in  Data  Process¬ 
ing;  iri  the  Symposium,  Rome  (Italy),  (Mar.  26-31, 

1962),  New  York,  Gordon  and  Breach,  1962,  p.  23-64. 

The  well-formedness  of  R(L),  the  set  of  rules  which  are 
the  grammar  of  some  language  L  with  names  N(L),  basic 
symbols  B(L),  and  expressions  E(L)  is  considered.  A 
restriction  on  R(L)  is  stated:  for  every  element  of  N(L) 
there  is  at  least  one  string  of  elements  of  B(L)  which  can 
be  generated  by  a  processor  designed  to  generate  words 
in  a  language  given  a  name  and  a  grammar.  A  rule- 
chain  is  defined  as  a  sequence  of  rules,  aU  elements  of 
R(L),  such  that  the  metaresult  of  the  k'th  rule  is  one  of 
the  metacomponents  (or  the  sole  meCacompcncnt)  of  the 
(k  *  11st  rule.  Finally,  the  set  of  heads  of  a  language  is 
defined  as  the  subset  of  N(L)  which  appear  is  me'are- 
sults  but  not  as  metacomponents.  Without  loss  of  gen¬ 
erality  (since  additional  rules  can  be  introduced),  only 
single-headed  languages  are  considered. 
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THE  COMPUTER  AND  INFORMATION  SCIENCES:  A 
NEW  BASIC  DISCIPLINE,  by  S.  Gorn.  [1962]  [9>. 
(AF06R-3482)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)951,  National 
Science  Foundation,  and  Rome  Air  Development  Center) 

Unclassified 
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MECHANICAL  PRAGMATICS:  A  TIME-MOTION  STUDY 
OF  A  MINIATURE  MECHANICAL  LINGUISTIC  SYSTEM, 
by  S.  Gorn.  [1962]  [14j>.  inci.  diagrs.  refs.  (AFOSR- 
J245)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)951,  National  Science  Founda¬ 
tion  and  Rome  Air  Development  Center)  AD  407529 

Unclassified 


The  Information  processing  area  is  developing  into  a 
new  basic  discipline  which  will  be  as  fundamental  in 
future  university  curricula  as  those  now  presented  in 
the  departments  specializing  in  mathematics  and  in  the 
natural  language  of  the  country  to  which  the  univer  sity 
belongs.  A  central  topic  in  this  discipline  is  the  study 
of  the  synthesis  and  analysis  of  mechanical  languages 
and  their  processors,  where  the  word  processor  is 


Also  published  in  Commun.  Assoc.  Comput.  Mach. ,  v 
5f576-589,  Be£."  1962. 

This  report  begins  with  a  miniature  object  language 
and  its  syntax,  and  proceeds  to  put  both  through  a  series 
of  modifications.  Each  modification  will  either  change 
the  intent  in  the  syntax  language  alone,  or  will  keep  the 
total  Intent  fixed  but  will  permit  an  exchange  between  the 


-»  530  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


object  and  syntax  Languages,  thereby  modifying  both.  In 
short,  the  jxirpose  her;  is  to  present  with  a  small  exam¬ 
ple  a  picture  of  the  dynamic  relationship  between  object 
languages,  their  syntax  languages  and  their  interpre¬ 
ters;  this  dynamic  relationship,  intended  to  be  a  mechan¬ 
ical  one,  is  one  of  mutual  growth  and  exchange. 
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HYPOTHALAMIC  CORTICOTROPIN  AND  LUTEINIZ¬ 
ING  HORMONE  RELEASIN'!  'ACTORS,  by  S.  M. 
McCann.  {1962]  (6j>.  incl.  diagrs.  refs.  (AFOSR- 
2001)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  unde  AF  49(638)635  and  National  Insti¬ 
tutes  of  Health)  All  127645  Unclassified 

Also  published  in  Advances  in  Neuroendocrinal. ;  Proc. 
or  the  Symposium,  Miami,  Fla.  (Dec.  6-8,  1961), 
Urbana,  Illinois  U.  Press,  1963,  p.  328-333. 

Several  points  with  regard  to  the  existence  of  cortico¬ 
tropin  releasing  factors  distinct  from  vasopressin  are 
emphasized.  Some  of  the  recently  obtained  evidence 
pointing  to  the  existence  of  luteinizing  hormone  releas¬ 
ing  factors  in  extracts  of  the  stalk-median  eminence 
region  are  outlined.  It  is  concluded  that  a  specific 
luteinizing  hormone  (LH)  releasbjg  factor  exists  in 
stalk-median  eminence  extract  tissue  which  is  effective 
in  Stimulating  LH  secretion  by  the  hypophysis,  except 
when  the  secretion  rate  of  LH  is  already  maximal,  as 
appeared  to  be  the  case  In  the  ovariectomlzed  rat. 
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RECENT  STUDIES  ON  THE  REGULATION  OF  HYPO¬ 
PHYSIAL  LUTEINIZING  HORMONE  SECRETION,  by 
S.  M.  McCann.  [1962]  [15]p.  incl.  diagrs.  table,  refs. 
(AFOSR-2633)  (Sponsored  jointly  by  Air  Force  Office 
m  Scientific  Research  under  AF  49(638)685  and  Public 
Health  Service)  AD  408074  Unclassified 

Also  published  in  Amer.  Jour.  Med. ,  v.  34:  379-393, 
Mar.  i  S63 J 

The  recent  development  of  a  highly  sensitive  assay  for 
luteinizing  hormone  (LH),  the  ovarian  ascorbic  acid 
depletion  method,  has  made  possible  a  systematic  study 
of  the  factors  influencing  the  secretion  of  this  trophin 
in  the  rat.  Elimination  of  negative  feedback  from 
ovarian  steroids  by  gonadectomy  resulted  In  elevated 
level?  of  LH  in  the  pars  dlstalis  and  piasma.  Injection 
of  ovarian  steroids  in  such  animals  produced  a  decrease 
in  the  plasma  titer  of  LH.  Estrogen  was  effective  in 
small  amounts,  progesterone  in  physiologic  doses  only 
after  priming  of  the  animal  with  estrogen.  Lactation, 
perhaps  acting  through  the  suckling  stimulus  Itself,  also 
acted  to  inhibit  LH  secretion.  LH  secretion  appears  to 
be  regulated  by  the  hypothalamus  since  certain  lesions 
in  this  structure  markedly  reduced  both  the  secretion  and 
storage  of  the  tropMn  by  the  pituitary  gland.  Converse¬ 
ly.  hypothalamic  stimulation  evoked  the  secretion  of  LH. 
The  hypothalamus  appears  to  exert  its  control  over  LH 


secretion  by  means  of  a  immoral  substance,  designated 
luteinizing  hormone-releasing  factor  (LH-RF)  which  is 
released  into  the  hypophysial  portal  vessels  and  triggers 
the  discharge  of  LH  bv  an  action  on  the  hypophysis  itself. 
The  nature  of  this  substance  1s  unknown,  but  it  may  be  a 
polypeptide  related  to  the  known  neurohypophysial 
hormones. 
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REGULATION  OF  LUTEINIZING  HORMONE  (LH)  SECRE¬ 
TION  BY  A  HYPOTHALAMIC  LH-RELEASING  FACT  JR, 
by  S.  M.  McCann,  D.  Ramirez,  and  R.  Adams.  (1962] 
[8Jp.  incl.  diagrs.  table,  refs.  (AF06R-2634)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)685  and  Public  Health  Service) 

Unclassified 

Also  published  in  Hormonal  Steroids;  Biochemistry, 
Pharmacology,  and  Therapeutics;  Proc.  of  the  First 
Intemat’l.  Cong. ,  Milan  (Ealj)  1962,  ed.  by  L.  Martini 
and  A.  Pecile.  New  York,  Academic  Press,  r.  1:  251- 
258,  1964. 

The  ovarian  ascorbic  acid  depletion  method  has  been  used 
to  study  the  factors  regulating  the  secretion  of  LH;  this 
secretion  is  subject  to  negative  feedback  control  by  the 
ovarian  steroids  estrogen  and  progesterone.  It  is  also 
inhibited  by  lactation,  possibly  acting  via  the  suckling 
stimulus.  Hypothalamic  lesions  interfere  with  the  secre¬ 
tion  and  storage  of  LH;  conversely,  LH  secretion  is  in¬ 
duced  by  hypothalamic  plqure.  Crude  extracts  of  the 
stalk-median  eminence  region  evoke  LH  secretion  in  a 
variety  of  test  situations.  This  activity  is  not  due  to  LH 
or  to  contamination  with  a  variety  of  known  pharmaco¬ 
logically  active  agents.  It  is  trypsin  labile,  a  fact  sug¬ 
gesting  that  the  active  substance  may  be  a  polypeptide. 

The  most  sensitive  test  system  so  far  described  for  this 
LH-RF  is  the  ovariectomlzed  estrogen-progesterone 
blocked  rat.  Since  conditions  which  markedly  alter 
ACTH  secretion  have  little  or  no  influence  on  LH  secre¬ 
tion,  U  is  postulated  that  the  LH-RF  is  not  identical  with 
CRF- 
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N  EUROHUM  ORAL  CONTROL  OF  THE  PITUITARY,  by 
S.  M.  McCann.  Final  repi.  Aug.  1,  1959-July  31,  1962. 
Nov.  21,  1962  [7]p.  (AFC6R-4341)  (AF  49(638)685) 

AD  293154  Unclassified 

Investigations  have  been  carried  out  to  more  clearly  de¬ 
fine  the  hypothalamic  control  over  the  anterior  pituitary 
with  particular  emphasis  on  ACTH  xnd  gonadotrophins. 

In  the  case  of  ACTH,  very  little  rest  dual  ACTH  secretion 
occurs  in  rats  with  hypophyses  engrafted  to  the  kidney 
capsule.  Attempts  to  significantly  alter  the  content  of 
stored  CRF  by  altering  the  titer  of  circulating  cortlcoids 
were  unsuccessful.  In  the  case  of  the  grajadqtrppnins.  It 
io  shown  that  hypothalamic  lesions  lead  to  elevated  secre¬ 
tion  of  LTH  and  markedly  reduced  secretion  of  LH.  Hy¬ 
pothalamic  stimulation  augments  LH  secretion  and 
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evidcn'e  is  presented  indicating  that  Lit  release  may  be 
triggered  by  a  hypothalamic  LH-releasing  {actor.  Since 
the  conditions  governing  secretion  cf  LH  and  ACTH  have 
been  demonstrated  to  be  different,  it  is  postulated  that 
the  LH-RF  is  different  from  CRF.  Additional  studies 
have  dealt  with  the  factors  governing  the  secretion  and 
storage  o f  LH. 
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COMPARISON  OF  THE  REGULATION  OF  LUTEINIZING 
HORMONE  (LH)  SECRETION  IN  IMMATURE  AND 
ADULT  RATS,  by  D.  V.  Ramirez  .-.nd  S.  M.  McCann. 
[1962]  [12}p.  incl.  diagrs.  tables,  refs.  (AFOER-J646) 
(Sponsored  jointly  by  Air  Force  Office  cf  Scientific  Re¬ 
search  under  AF  AF06R-62-133  and  National  Institutes 
<f  ilenlth)  AD  414519  Unclassified 

Also  published  in  Endocrinol. ,  v.  72:  452-464,  Mar. 

TSEl  ~  - 

A  careful  study  of  some  factors  influencing  LH  secre¬ 
tion  and  storage  has  been  made  in  immature  and  adult 
rats  of  both  sexes.  The  ovarian  ascorbic  acid  assay  for 
LH  has  been  ut'lized  throughout.  The  LH  cement  of  the 
anterior  lobe  was  19. 8  pg/gland  in  immature  femal-.'C 
and  23. 3  Mg/gland  in  adults.  In  immature  males  thf  con¬ 
tent  (7. 0  ug/gland)  was  lower  than  that  in  immature  fe¬ 
males  and  rose  markedly  to  ?.  value  of  32. 9  ug/gland  in 
adults,  a  value  which  was  greater  than  that  found  in 
adult  females.  No  detectable  LH  was  found  in  plasma 
from  rats  with  intact  gonads  except  in  the  case  of  adult 
males.  In  which  minimal  levels  were  detectable.  Two 
to  3  weeks  following  gonadectomy,  pituitary  LH  content 
had  risen  significantly  in  bath  adult  females  and  imma¬ 
ture  males,  whereas  it  remained  unchanged  in  Immature 
females  and  adult  males.  By  contrast  with  the  variable 
response  to  gonadectomy  seen  in  the  hypophysis,  plas¬ 
ma  LH  activity  increased  significantly  in  all  gonadectom- 
ized  groups.  When  exp.  essed  an  a  weight  basis,  equiva¬ 
lent  LH-releasing  activity  was  found  in  stalk  median 
eminence  extracts  from  immature  and  adult  males  on  iv 
injection  into  immature  females  which  had  been  pre¬ 
treated  with  gonadotrophins.  Extracts  prepared  from 
immature  and  adult  rats  of  both  sexes  elevated  the 
plasma  LH  activity  in  ovariectomized,  estrogen-proges¬ 
terone  blocked  rats.  From  the  above  results  it  appeared 
that  all  LH-rel easing  machinery  of  adults  was  present 
in  immature  animals.  Daily  sc  Injections  of  estradiol 
benzoate  in  immature  and  adult  oophorectomlzed  females 
lowered  plasma  LH  below  that  found  in  controls,  but  im¬ 
mature  animals  were  2-3  times  mire  sensitive  to  this 
effect  of  estrogen  than  adults.  Estrogen  also  reduced 
hypophysial  LH  content,  which  indicates  that  it  blocks 
synthesis  as  well  as  secretion  of  LH.  (Contractor's 
abstract,  modified) 
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NEUROPHYSIOLOGICAL  STUDIES  OF  CONDITIONING, 
byG.  Ricci.  [Final  rept. )  June  30,  1962  [19  J>.  incl. 
refs.  (AF06R-3218)  (AF  EOAR-61-36)  AD  293101 

Unclassified 


The  modifications  of  the  visual  system  during  avoidance 
conditioning  to  sound  have  been  studied  by  recording  the 
modifications  of  cortical  and  subcortical  responses  to 
flashes  of  light,  as  well  as  changes  of  the  pupillary 
diameter  accompanying  conditioning.  The  modifications 
of  the  responses  evoked  in  the  sensory  motor  cortex  by 
VPL  stimulation  have  been  followed  during  habituation, 
early  and  late  stages  of  conditioning.  In  this  cortical 
area,  modifications  of  the  responses  to  transcallosal 
stimulation  during  conditioning  have  also  been  studied. 
Changes  of  excitability  cf  the  sensory-motor  cortex  and 
of  the  VPL  nucleus  of  the  thalamus  have  been  investigated, 
by  studying  the  variations  cf  responsiveness  of  the  mus¬ 
cles  of  the  arm  to  electrical  stimuli  applied  to  these 
brain  structures  during  spontaneous  and  conditioned 
motor  activity.  (Contractor's  abstract) 
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[ALGEBRAIC  DEPENDENCE  THEOREMS  ON  COMPLEX 
PSEUDOCONCAVE  SPACES)  Dependar.ee  algtorlque  et 
fonctions  m6romarphes  sur  les  espaces  pseudoconcaves, 
hy  A.  Andreotti.  Sept.  1,  1962,  69p.  incl.  refs.  (Tech¬ 
nical  note  no.  1)  (AFOSR-3770)  (AF  EOAR-62-35) 

AD  287775  Unclassified 

Also  published  in  Bull.  Soc.  Math.  (France),  v.  91: 

1-36,  19631 - 

The  notion  cf  pseudoconcave  space  is  introduced  and 
classical  theorems  on  algebraic  dependence  of  mero- 
m orphjc  functions  are  extended  for  this  new  class  of 
spaces  and  for  sections  in  a  coherent  sheaf- 
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RESEARCHES  ON  PSEUDOCONVEX  AND  PSEUDOCON¬ 
CAVE  COMPLEX  SPACES,  by  [A.  Andreotti  j.  Techni¬ 
cal  rept.  Nov.  1,  1961-Nov.  30,  1962  [Sfc>.  (AFOSR- 
4235)  (AF  EOAR-62-35)  AD  292904  Unclassified 

The  theory  of  pseudoconcave  space,  the  study  of  defor¬ 
mation  of  Stein  manifolds,  and  the  investigation  of 
topological  properties  of  Runge  Pairs  are  presented. 
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ON  THE  PSEUDO-RIGIDITY  OF  STEIN  MANIFOLDS, 
by  A.  Andreotti  and  E.  Yesentim.  [1962]  [ll]p. 

(Ar  OSR-J531)  (AF  EOAR-62-35)  AD  407855 

Unclassified 

Also  published  in  Ams.  Scuola  Norm.  Super.  Pisa, 
Series~3T  v.  TS~?1 3-223,  1962. 

The  present  paper  is  devoted  to  proving  that  any  family 
of  Stein  manifolds  whose  parameter  space  is  an  open  set 
tn  some  numerical  space  Cm  gives  a  class  of  pseudo- 
trivial  local  deformations,  Fo»  Stein  manifolds  of 
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dimension  1,  i.  e.  for  non-compact  connected  Riemann 
surfaces,  this  result  was  proved,  using  the  potential 
theory,  by  M.  S.  Narasimhan.  The  proof  is  a  straight¬ 
forward  application  of  the  theory  of  deformations  devel¬ 
oped  by  K.  Kodaira  and  D.  C.  Spencer  modulo  some 
minor  changes  to  adapt  It  to  the  case  of  deformations  of 
non-compact  spaces.  The  theorem  given  here  Is  a  par¬ 
ticular  case  of  an  analogous  theorem  concerning  1- con¬ 
vex  spaces,  but  the  proof  of  It  is  technically  more 
involved. 
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A  NOTE  ON  STEIN  SPACES  AND  THEIR  NORMALISA¬ 
TIONS,  by  R.  Narasimhan.  [1962]  (AFO6R-J9C0) 
(AF  EOAR-62-25)  AD  415974  Unclassified 

Also  published  in  Ann.  Scuola  Norm.  Super.  Pisa, 

Series  2,  v.  167327-333,  1962. 

It  is  well  known  that  every  op?n  Riemann  surface  is  a 
Stein  manifold.  But  no  prod  has  so  far  appeared  of  the 
corresponding  statement  for  complex  space  of  dimen¬ 
sion  one  (with  arbitrary  non-normal  singularities),  that 
every  (reduced)  complex  space  of  dimension  one,  which 
has  ns  compact  irreducible  components,  is  a  Stein  space. 
The  object  of  the  present  paper  is  to  give  a  proof  of  the 
following  theorem  on  complex  spaces,  of  which  the  state¬ 
ment  made  above  is  a  particular  case  in  view  of  the  fact 
that  every  normal  complex  space  of  dimension  one  is 
nonsingular:  A  (reduced)  complex  space  X  is  a  Stein 
spice  if  and  cmly  if  its  normalization  X*  is  a  Stein  space. 
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LINEARIZED  SUPERSONIC  FLOW  OF  AN  AXISYM- 
METRIC  JET  IN  A  SUPERSONIC  STREAM,  by  E. 
Pistolesi  and  M.  Marini.  Mar.  1962  [28 ]p.  inci.  diagrs. 
(Technical  repl.  no.  2}  (AFOSR-2792)  (AF  61(052)209) 
AD  276589  Unclassified 

In  a  previews  paper  (see  item  no.  2253,  VoL  V)  the 
supersonic  flow  in  a  jet  was  studied  according  to  a 
method  which  involved  the  use  of  particular  singulari¬ 
ties  called  pseudosources.  A  detailed  development  of 
the  method  is  presented  and  the  jet  boundary  is  calcu¬ 
lated  with  more  complete  results  than  with  other 
methods. 
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ACTIVITY  OF  SINGLE  UNITS  IN  THE  PRIMARY  OPTIC 
CORTEX  IN  THE  UNANESTHETIZED  RABBIT  DURING 
VISUAL  ACOUSTIC.  OLFACTORY  AND  PAINFUL 
STIMULATION,  by  T.  L8mo  and  A.  Moliica.  [1962] 
[35jp.  incl.  lllus.  diagrs.  refs.  (AFOSR-2827)  (AF61- 
(053)107)  AD  632118  Unclassified 


Also  published  in  Arch.  Ital.  Sio*  ,  v.  100;  “ft.  s2‘jv 

TaiTTSS! 

The  effect?  of  natural  stimuli  on  »*■«>  dittthtrgs  of  single 
units  of  tl,”  primary  optic  cortex  ve  vtudied  In 
rabbits  wltt.  intact  nervous  8rv*»*s,  acd  whiioji  anes¬ 
thesia  or  cur  .re.  Of  the  v_i  *  rc'o  Je-i  in  thin  area, 

73%  did  not  alter  their  diac-str^o  cu.  ,c&  Inferialtbud 
lust  troas  stimulation.  Niue  pe?  cent  variable 
resjiunsar,  white  lS'fc  &cr(.  ;’<imtety  icflueac^d.  N-.t 
only  the  units  influenced  by  i"  e  speciilc  stimuli,  but  i3sx> 
the  uninfluenced  err-,,  cc-ilu  be  clearly  modified  by  tee 
application  of  nonSp  ..ific  s’ibiah  of  acoustic  or  painful 
type.  These  stimuli  air  effective  even  if  applied  on  their 
own  in  the  dark  and  *'ac  sensitize  to  light-flashed 
units  which  cannot  normally  be  influenced  in  this  way. 

The  effects  of  the  nonspecific  stimuli  are  not  linked  to  the 
orienting  reflex.  Olfactory  stimuli,  bycontrast,  have 
little  effect  even  when  they  produce  Intense  behavioral  ef¬ 
fects.  The  intt  eduction  cf  barbiturates  in  sub-anesthetic 
doses  produces  an  increase  in  unitary  activity,  during 
which  the  effects  of  the  nonspecific  stimuli  can  still  be 
seen;  later,  the  discharges  disappear  or  become  deeply 
depressed.  After  the  application  of  strychnine  to  the 
primary  optic  cortex,  in  doses  such  as  to  produce  iso¬ 
lated  convulsive  waves  in  the  electrocorticogram,  one 
can  still  record  uniary  discharges  which  are  uninfluenced 
by  light-flashes.  The  unitary  responses  produced  by 
luminous  stimuli  at  low  frequency  can  be  recorded  over 
long  periods  and  remain  unchanged  for  several  hours. 

Only  when  the  animal  is  restless  and  shows  intense  spon¬ 
taneous  motor  activity,  do  the  unitary  discharges  appear 
temporarily  inhibited.  The  somatic  and  negative 
mechanisms  which  might  give  rise  to  the  observed  effects 
have  been  examined.  The  hypothesis  Is  put  forward  that 
those  elements  of  the  optic  cortex  which  are  refractory 
to  specific  stimuli  possess,  in  whole  or  In  part,  special 
associative  functions. 
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ROLE  OF  THE  PUPIL  IN  CHANGES  IN  EVOKED 
RESPONSES  ALONG  THE  VISUAL  PATHWAYS,  by  J. 
Affanni,  M.  Mancla,  and  F.  L.  March tafava.  [1962] 
[10}p.  incl.  Illos.  rrfs.  (AFCSR-2882)  (Sponsored 
jointly  by  Air  Force  Ctfiee  n?  Scientific  Research  under 
AF  61(052)107  and  RockeieOer  Foundation)  AD  405505 

declassified 

Also  published  in  Arch.  Rsi.  Biol. ,  v.  ICO;  287-298, 

.June  5,  1962. 

This  work  is  concerned  with  the  role  piaved  by  ihi  pupils 
in  changes  in  eteked  potentials  recorded  In  the  opSlc 
tract,  lateral  geniculate  body  ,'n4  visual  cortex  of  cerveau 
isolfc  cats,  following  repeidivr  photic  stimulation  aad 
electrical  activation  of  the  mescuttphalic  reticular  sys¬ 
tem.  In  cerveau  isolb  cats,  an  extreme  myosis  pro¬ 
duced  either  spontaneously,  or  t  epetitive  photic  stim¬ 
ulation,  was  always  associated  vjtii  s  reduction  and  dis¬ 
appearance  cf  potentials  evoked  Die  visual  path¬ 
ways.  Stimulation  of  the  mesencephalic  reticular  for¬ 
mation  produced  a  reappearance  and  a  praectlation  of  the 
visual  responses  of  optic  tract,  lateral  gwlc  ilsfe  body, 
and  visual  cortex.  This  effect  was  associaiVJ  with  x 
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dilatation  of  the  pupils.  Permanent  dilatation  o'  the 
5*jpU*  follow  ad  hr  application  d  darkened  contact 
leases  which  simulated  fissurattd  pupil  prevented  the 
reljc't'xi  of  the  visual  potentials  elicited  by  prolonged, 
repetitive  photic  stimulation  Under  these  condition's 
the  micS-raln  reticular  stimulation  ltd  not  influence  the 
responses  recorded  from  the  optic  tract  and  the  lateia, 
geniculate  body.  Responses  of  the  visual  cortex  were 
Instead  often  depressed.  These  results  suggest  that 
variation  of  pupils  size  plays  a  major  role  in  the  phe¬ 
nomena  referred  to  as  visual  habituation  and 
dlsh-ibituation. 
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ENHANCEMENT  OF  EEC  SYNCHRONY  IN  THE  ACUTE 
CERVEAU  ISOLfe,  by  E.  Bizzi  and  W.  A.  Spencer 
[1962]  [14$?.  incl.  Ulus,  tables,  refs.  (AFOSR-281(5; 
(Sponsored  joitfly  by  Air  Force  Office  of  Scientific  Re 
search  under  AF  61(052)107  and  Rockefeller  Foujafe- 
tlon)  AD  632117  Unclassified 

Also  published  In  Arc*.  Sal.  Biol. ,  v.  100;  234-247, 

hSFTliWS: - 

The  effects  of  reversible  functional  visual  deafferec- 
tation  produced  by  retinal  Ischemia  and  irreversible 
oliactary  deafferentatioo  have  been  studied  in  acute 
post-col licular  cerveau  lsolt  preparations  which  showed 
Inter  spindle  lulls  characterized  by  low  voltage  fast 
activity.  Visual  deaff cremation  wxs  found  to  produce  a 
generalized  Increase  In  cortical  synchrony,  but  olfac¬ 
tory  deatferen ration  tailed  to  produce  anything  mere 
than  temporary  changes  In  EEG  pattern.  The  increase 
in  EEG  synchrony  produced  by  retina!  Ischemia  charac¬ 
teristically  appeared  alter  1  -  3  min,  was  fully  reversi¬ 
ble,  and  was  not  evident  as  a  replacement  tsf  low  volt¬ 
age  last  activity  during  Interspindle  lulls  by  slow  waves. 
The  effects  of  retinal  ischemia  can  be  assigned  to  the 
withdrawal  of  tonic  retinal  impulses  for  Hie  following 
reasons:  (a)  the  effects  were  not  accompanied  by  any 
alterations  in  EKG  or  blood  pressure;  (b)  the  effects 
were  duplicated  by  optic  nerve  ligation;  and  (cj  ocular 
compression  following  optic  nerve  ligation  failed  to 
produce  any  further  change.  Pentothal,  when  admin¬ 
istered  intravenously  following  either  single  or  com¬ 
bined  visual  and  olfactory  dcafferectalioa,  always  pro¬ 
duced  a  further  increase  In  EEG  synchrony.  These 
data  suggest  that  the  acute  post-coHlcuiar  cerveau 
Isolfc  possesses  tonlcally  active  desynchronizing  struc¬ 
tures  which  are  refltJtry  driver  by  visual  impulses. 
Possible  mechanisms  underlying  this  activity  are  dis¬ 
cussed,  and  their  relationship  to  the  activating  poten¬ 
tialities  of  the  chronic  cerveau  isolf  are  suggested. 
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RESEARCH  ON  RELATIONS  OF  5 RAIN  STEM  RETICU¬ 
LAR  FORMATION  TO  ANIMAL  BEHAVIOR,  by  G. 
Muraszl.  Final  technical  rept  Dec.  15,  1956-June  14, 
1962.  June  15,  1962.  lip.  inch  ref#.  (AFOSR-4171) 
(AF  61(052)107)  AD  404986  Unclassified 


This  report  covers  the  regulation  of  the  lnfluw  of  retinal 
impulses;  pyramiual  influences  on  dorsal  columns  nu 
old;  relationships  between  vision  of  polarized  iig;.’ 
orientation  in  spiders;  neurophysiological  mvestigat.o,  e- 
on  the  mobbing  reaction  In  the  chaffinch;  ocular  behavioi 
in  the  midpontlne  pretrigeminai  cat;  relationships  be¬ 
tween  electro-physiological  activity  and  behavior  durirg 
the  episodes  of  low  voltage  fast  sleep  in  the  Intact  cat, 
centra!  effects  of  retinal  blackout;  and  the  tonic  dis¬ 
charge  of  the  retina. 
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PALPEBRAL  ASYMMETRY  IN  THE  DARK  ADAPTED 
OWL  (ATHENE  NOCTUAj  FOLLOWING  UNILATERAL 
IRREVERSIBLE  VISUAL  DEAFFERENTATION,  by  G. 
Berlucchi  and  P.  Strata.  [1562]  [lip.  inch  illus.  reis. 
(AFOSR-4178)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  61(052)107  and  Rocke¬ 
feller  Foundation)  AD  632)20  Unclassified 

Also  published  la  Arch,  its;  Biol. ,  v.  100;  248-258, 
Mar.  1 95T  " 

Unilateral  visual  deaiferentatios  was  obtained  fa  the  owl 
by  photocoagulating  the  optic  papilia  or  by  destroying 
the  retina  with  ischemia.  The  unilateral  retinal  Inacti¬ 
vation  in  followed  by  palpebral  asymmetry,  which  be¬ 
comes  evident  when  the  bird  falls  asleep  or  during 
arousal  produced  by  light  sensory  stimulations.  The 
asymmetrical  heavier  of  the  eyelids  consists  of  the 
earlier  closure  ana  the  delayed  opening  of  the  bliwded 
eye  respectively  at  the  onset  and  at  the  end  of  the  sleep. 
Tnese  phenomena  rre  attributed  to  hypotonia  of  the 
levator  rolpebrae  superuais  and  depressor  palpebrae 
faferioris  muscles  in  the  Winded  eye.  This  hypotonia  is 
due  to  the  lack  of  a  tome  discharge,  normally  arising 
from  the  retina.  Since  the  palpiSr  vl  asymmetry  is 
present  also  in  complete  darkness,  it  is  c  onciuded  lhat 
the  retinal  dark-discharge  drives  reflex  the  palpebral 
mononairoas  Involved  in  the  opening  of  the  eye. 
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A  METHOD  FOR  THE  QUANTIFICATION  OF  TONIC 
ACTIVITY  IN  THE  NERVOUS  SYSTEM,  by  A.  Ai*ilm 
ami  L.  R.  Pinr.eu.  [1362]  [  10  ip.  me),  dugrs.  (AFOSR- 
4242)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  61s052}107  and  Rockefeller 
Foundation)  Unclassified 

Also  published  fa  Arch.  Rai  Biol.,  v.  100:415-424. 

Oct 

A  method  has  been  described  for  quantitative  analysis  of 
tonic  activity  fa  u,e  nervous  system.  The  pa-nr.eter  of 
measurement  In  the  average  power  of  the  system,  which 

is  proportional  to  the  mean  square  (V-rms^J  voltage  of 
the  signal  minus  the  mean  square  of  the  noise;  the 
average  power  is  also  proportional  to  the  number  of  im¬ 
pulses  of  the  system.  Limitations  of  the  system  are. 

(a)  measurement  is  possible  only  in  a  system  that 
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involves  discrete  pulses,  such  as  fiber  tracts,  and  (b) 
it  does  not  account  for  differences  in  fiber  sire  or  wave 
form  which  might  disproportionately  affect  the  total  po¬ 
tential.  Mathematical  formulations  basic  to  the  assump¬ 
tion  of  a  linear  transformation  from  number  of  pulses  to 
the  rings  or  ms  voltage  were  given  and  an  alternate  tech¬ 
nique  for  measuring  average  voltage  described. 
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PROPERTIES  OF  THE  RE1INA  lK  RESPONSE  TO 
STEADY  I LLUMINAT1QJ  .  by  A.  Arduini  and  L.  R. 
Pinneo.  [1962]  [24}p.  incl.  llhis.  diagrs.  refs. 
(AFOSR-4243)  (Sponsored  jointly  by  Air  Force.Office 
of  Scientific  Research  under  AF  61(052)107  and  Rocke¬ 
feller  Foundation)  Unclassified 

Also  published  in  Arch.  ital.  Biol. .  v.  100:  425-'S-S3. 

Oct.  I5S2. 

In  85%  of  nembutal-anesthetized  cats  tested,  tonic  activ¬ 
ity  in  the  retina  as  measured  by  gross  electrodes  in  the 
optic  chiasm,  decreased  with  increases  in  the  level  of 
steady  illumination.  The  change  in  activity  is  related  to 
the  intensity  of  illumination  by  an  inverse  power  func¬ 
tion.  In  1 5k  of  nembutal-anesthetized  cats  tested,  the 
tonic  activity  in  the  retina  is  enhanced  when  the  level  of 
steady  illumination  is  raised.  The  change  in  activity  in 
these  animals  is  always  related  to  the  dark  discharge 
just  prior  to  stimulation.  In  these  experiments  when  the 
s:gna!.-io-noise  (S/N)  ratio  was  below  1.45,  there  was  an 
increase  with  light:  in  the  same  animals,  if,  the  S/N  ra¬ 
tio  of  the  dark  discharge  was  above  1. 45,  there  was  a 
decrease  with  light.  These  results  were  also  found  in 
unanesthetized  pre-trigeminal  preparations  and  in  pre- 
r-.ilicular  decerebrate  preparations.  In  the  pre-trigem- 
:r-d  cats  with  S  N  ratios  below  the  reversal  threshold, 
it  was  iound  that  this  level  could  be  jicreased  by  repeat¬ 
ed  light  stimulation,  reversible  derJferenta'ion  by  reti¬ 
nal  ischemia  due  to  increased  intraocular  pressure,  or 
by  injections  of  small  doses  uf  nembutal.  As  is  the 
nembutal  preparations,  when  the  S  "N  ratio  was  again 
greater  than  the  reversal  12.  50  in  the  pre-trigeminal 
preparation!,  the  effect  of  light  was  to  reduce  the  level 
of  tonic  activity.  Semi-microelectrode  controls  con¬ 
firmed  the  results  obtained  with  gross  electrodes.  This 
substantiates  the  hypothesis  that  the  tonic  activity  of  the 
retina  as  measured  in  this  study  was  directly  related  to 
the  number  of  elements  firing.  The  conclusion  is 
reached  that  tonic  retina!  activity  is  functionally  related 
to  several  aspects  ci  the  visual  process.  Possible  mech¬ 
anisms  of  control  of  tonic  activity  in  the  retina  are 
discussed. 
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DIFFERENCES  IS  CORTICAL  ACTIVITY  DURING  DE¬ 
SYNCHRONIZED  SLEEP  AND  .AROUSAL,  by  A.  Arduini. 
;1952)  [3]p.  incl.  refs.  (AF06R-J195)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61(052)107  and  Rockefeller  Foundation)  AD  400182 

Unclassified 

Also  published  in  Pro:.  Internat'l.  Union  d  Physiologi¬ 


cal  Sciences;  Twenty-second  Inter nat'l.  Cong. ,  Leyden 
(Netherlands)  (Sept.  10-17,  1962),  Amsterdam,  Ex¬ 
cerpts  Medica  Foundation,  v.  l(Pt.  1):  464-466,  1962. 

Preliminary  investigations  .ead  to  the  surprising  conclu¬ 
sion  that,  at  least  as  far  as  'spontaneous' pyramidal  ac¬ 
tivity  is  concerned,  the  stage  of  deep  sleep  characterized 
by  fast  EEG  patterns  a. ,<t  by  muscular  relaxation  cannot 
be  easily  distinguished  from  liie  aroused  state  In  which 
the  EEG  is  also  represented  by  fast  low  voltage  waves 
and  by  a  strong  tonus  of  the  cervical  muscles.  In  both 
instances  the  pyramidal  tract  fibers  appear  to  be  consid¬ 
erably  more  active  than  in  the  light  sleep  state.  These 
findings  do  not  necessarily  imply  that  the  mechanisms  of 
EEG  desynchronization  are  the  same  fer  deep  sleep  and 
arousal.  It  is  clear,  moreover,  that  thr  distribution  of 
the  activity  among  the  different  pfayramioal  fibers  is  like¬ 
ly  to  be  greatly  different  during  arousal  and  during  fast 
sleep  It  is  surprising,  nevertheless,  that  the  overall 
activity  of  the  main  efferent  channel  arising  from  the 
cerebral  cortex  is  so  high  during  a  condition  character¬ 
ized,  behaviorally,  by  deep  sleep. 
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[PYRAMIDAL  ACTIVITY  IN  THE  CAT  DURING  WAKE¬ 
FULNESS  AND  PHYSIOLOGICAL  SLEEP]  Attirita’ 
piramidale  nel  gaito  durante  la  veglia  ed  11  sonno  flslo- 
logico,  by  A.  Arduini,  G.  Berlucchl.  and  P.  Strata. 
[1962]  f3i>.  (AFC6R-J 1326)  (AF  61(052)107) 

AD  427960;  AD  632617  Unclassified 

Also  published  in  Boll.  Sot,  Ital.  Biol.  Sper. ,  r.  311: 

Tsmrrmrim. 

The  recent  descriptions  of  a  stage  of  sleep  In  which  the 
EEG  resembles  that  of  the  waking  animal  has  posed  some 
problems  on  the  behavior  at  cortical  neurons  during 
sleep.  These  experiments  were  made  with  electrodes  im¬ 
planted  J.  the  pyramidal  tract  at  the  level  mesencepaitic 
or  bulbar.  ar.d  concurrent  measurements  of  the  EEG  and 
electromycgram  of  the  neck  muscles.  It  was  concluded 
that  In  the  phase  of  sleep  with  rapid  EEG,  similar  tc  'cat 
in  waking,  the  pyramidal  neurons,  at  least  those  of  the 
reticular,  showed  s  frequency  of  firing  that  did  not  ex¬ 
ceed  that  of  the  waiting  state.  A  discussion  of  the  signif¬ 
icance  of  ihe3e  liraiings  will  be  published  elsewhere. 
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SOMATOPIC  ORGANIZATION  OF  THE  POSTURAL  RE¬ 
SPONSES  TO  STIMULATION  AND  DESTRUCTION  OF 
THE  CAUDAL  PART  OF  THE  FASTIGIAL  NUCLEUS,  by 
O.  Pompeiano.  [1962]  [13]?.  Incl.  Ulus,  diagrs.  refs. 
[AF  61(052)107]  Unclassified 

Published  in  Arch.  Ital.  Biol. ,  v.  100;  259-271,  Mar. 

mr. - 

The  influence  cf  localized  destruction  of  the  caudal  part 
of  the  fastigial  nucleus  on  cat’s  decerebrate  rigidity  was 
studied.  Lesions  of  the  rostral  part  of  the  caudal  third 
of  the  fastigial  nucleus  yielded  a  striking  decrease  of  ex¬ 
tensor  rigidity  in  the  contralateral  forellmb,  while  the 
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hlndilmb*  did  not  show  any  postural  asymmetry.  On  the 
other  hand,  when  the  lesion  Involved  only  the  extreme 
caudal  pole  cf  the  fastlgial  nucleus,  the  ensuing  atonla 
was  limited  to  the  contralateral  hlndilmb,  while  the  fore- 
limbs  did  not  show  any  postural  asymmetry.  It  the  same 
nuclear  regions  were  stimulated  with  threshold  stimuli, 
responses  localized  to  the  forelimb  or  to  the  hlndilmb, 
but  opposite  in  sign,  were  obtained.  The  somatotopic 
organization  of  the  postural  responses  to  localized 
stimulation  or  destruction  of  the  caudal  part  of  the  fas- 
tigial  nucleus  Is  in  agreement  with  anatomical  data  on 
the  termination  within  the  contralateral  Deiters  nucleus 
of  the  efferent  fibers  arising  from  these  fastlgial  re¬ 
gions.  The  conclusion  to  drawn  that  the  tonic  facilita- 
tory  Influence  exerted  by  the  caudal  part  cf  the  fastlgial 
nucleus  on  the  extensor  mechanisms  cf  the  contralateral 
side  of  the  body  is  mediated  via  the  Deiters  nucleus. 
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STRUCTURAL  FACTORS  IN  THE  FORMATION  OF 
CLATHRATE  HYDRATES,  by  G.  A.  Jeffrey.  [1962] 

[12  j>.  Incl.  dlagrs.  tables,  refs.  (AFOSR-2152) 

(AF  49(638)456)  AD  424399  Unclassified 

Also  published  in  Dechema-Monographen,  v.  47:  849- 

srttws: - 

The  clathrate  hydrates  form  a  well-defined  class  of 
crystalline  compounds  In  which  hydrogen-bonded  water 
molecules  form  a  'host'  structure  enclosing  hydrophobic 
or  partially  hydrophobic  molecules  or  Ions  as  "guests” 

In  a  cage  type  of  molecular  complex.  In  common  with 
most  molecular  complexes  they  have  potential  or  actual 
use  as  Intermediates  in  separation  and  purification  proc¬ 
esses.  At  present,  2  chemically  distinct  series  of  com¬ 
pounds  of  this  general  class  are  known.  These  are  the 
gas  hydrates  and  the  alkylated  quaternary  ammonium 
salt  hydrates  with  some  related  peralkylated  analogues, 
these  compounds  have  a  common  structural  feature  In 
the  HfgOjQ  pentagonal  dodecahedron,  which  Is  the  basic 
unit  of  coordination  of  their  water  structure.  The  rela¬ 
tionship  between  these  structures  and  the  factors  which 
appear  to  control  their  formation  is  discussed. 
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STRUCTURE  OF  CRYSTALLINE  HYDRATES  OF  OR¬ 
GANIC  MOLECULES  AND  IONS,  by  G.  A.  Jeffrey. 

Final  rept.  Aug.  31.  1962  (3Jp.  (AF06R-3486) 

(AF  49(838)456)  AD  288129  Unclassified 

This  report  lists  7  journal  articles  and  5  papers  pre¬ 
sented  at  meetings,  which  describe  the  work  doce  under 
the  contract. 

2375 

Pittsburgh  U.  [Dept,  of  Chemistry]  Pa. 

POLYHEDRAL  CLATHRATE  HYDRATES,  m.  STRUC¬ 
TURE  OF  THE  TETRA  N-BUTYL  AMMONIUM  BENZO¬ 
ATE  HYDRATE  by  M.  Bcoamico,  G.  A.  Jeffrey,  and 


R.  K.  McMullan.  [1962]  [13  J?.  incl.  Ulus,  dlagrs. 
tables.  [AF  49(638)456]  Unclassified 

Published  in  Jour.  Chem.  Phys. ,  v.  37:  2219-2231, 

N'ov.  15,  1962. 

The  compound  (n-C^Hj^N-  CgHjCOO-  39  1/2HjO  forms 
tetragonal  crystals  with  4  molecules  in  the  unit  cell.  The 
water  structure  is  a  hydrogen-bonded  clathrate  frame¬ 
work,  in  the  cavities  of  which  are  located  the  tetra  al¬ 
kyl  ammonium  cations.  The  oxygen  atoms  of  the  benzo¬ 
ate  anions  are  hydrogen-bonded  to  the  water  framework 
and  form  part  of  the  polyhedral  structure.  This  struc¬ 
ture  contains  10  pentagonal  dodecahedra,  16  tetrakaldeca- 
hedra,  and  4  penlakaldecahedra  per  unit  cell.  The  20 
larger  polyhedra  are  occupied  by  the  18  alkyl  and  4  ben¬ 
zyl  groups  with  a  statistical  disorder  over  2  sets  of 
equivalent  cation  and  anion  positions.  There  is  evidence 
cf  additional  hydrogen-bonded  water  inside  some  of  the 
dodecahedra  which  are  distorted  due  to  the  presence  of 
the  Ions.  The  clathrate  framework  is  iso- structural  with 
that  of  other  salts  in  this  series,  which  have  a  very 
similar  tetragonal  lattice  but  differ  in  containing  5  tetra 
n-butyl  ammonium  salt  molecules  per  unit  cell. 
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POLYHEDRAL  CLATHRATE  HYDRATES.  IV.  THE 
STRUCTURE  OF  THE  TRI  N-BUTYL  SULFONIUM 
FLUORIDE  HYDRATE,  by  G.  A.  Jeffrey  and  R.  M. 
McMullan.  [1962]  [9j>.  incl.  Ulus,  dlagrs.  tables,  refs. 
[AF  49(638)456}  Unclassified 

Published  In  Jour.  Chem.  Phys. ,  v.  37:  2731-2239, 

Nor.  15,  1961. 

The  preparation  and  crystal  structure  of  (n-C4Hg>3S+F~. 
20H20  is  reported.  This  hydrate  Is  isostructural  with 
the  chlorine  gas  hydrate,  6C12‘  46H20,  having  a  p^Gado 
body-centered  arrangement  of  H40O2O  pentagonal  dode¬ 
cahedra  In  a  cubic  unit  cell  of  approximately  12A  edge. 
The  cations  occupy  large  voids  formed  by  the  tetrakai- 
cahedra  In  the  structure  and  are  statistically  disordered. 
The  water  structure  i«  distorted  as  compared  with  the 
idealized  polyhedral  framework  and  there  is  evidence 
that  the  pentagonal  dodecahedra  may  be  occupied  by  a 
water  molecule  or  a  fluoride  Ion.  (Contractor's  abstract) 
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THE  PHOTOINTiTATED  ARYLATION  OF  TRIVALENT 
PHOSPHORUS  COMPOUNDS,  by  J.  B-  Plumb  and 
C.  E.  Griffin.  [1962]  [2]p.  (AFOSR-J440)  (AF  AFOSR- 
62-48)  AD  408601  Unclassified 

Also  •  ublished  in  Jour.  Org.  Chem.,  v.  27:  4711-4712, 
Dec.  1962. 

As  part  of  an  effort  to  develop  new  procedures  for  the 
formation  of  the  aryl-phosphorus  bond,  the  photolysis 
of  aromatic  iodo  compounds  in  the  presence  of  triphenyl- 
phosphine  and  several  trialkyl  phosphites  was  examined. 
R  was  found  tha'  the  pro.  esses  constituted  convenient 
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and  apparently  general  one- step  syntheses  of  the  corre¬ 
sponding  triphenyl(aryl)phosphooium  iodides  and  dialkyl 
arylphosphonates.  In  the  triphenyl-phosphine  reaction, 
ail  Indications  point  to  a  non-chain  reaction.  Without 
careful  choice  of  conditions,  the  alkyl  iodide  undergoes 
an  Arbuzov  reaction  with  the  trialky)  phosphite  to  form 
dialkyl  alkylphosphonate  at  the  expease  of  the  phenyl- 
phosphonate.  When  the  above  reaction  was  conducted 
at  SO",  only  3.  9%  of  the  phenylatioc  product  was  ob¬ 
tained;  the  remainder  of  the  phosphite  was  converted 
quantitatively  to  dimethyl  methylphi-sphonate.  In  accord 
with  its  mechanism,  the  Arbuzov  pi  o cess  was  expected 
to  be  less  important  with  the  higher  trialkyl  phosphites. 
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MAGNETIC  CHARACTERISTICS  OF  LAVES  PHASES 
CONTAINING  LANTHANIDE  METALS  COMBINED 
WITH  NICKEL,  by  E.  A.  Skrabek  and  W.  E.  Wallace. 
(1962]  (2Jp.  in  cl.  diagr.  table,  refs.  (AFOSR-64-1513) 
(AF  AFOSR-63-187)  AD  *46361  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and  Mag¬ 
netic  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 

Ajso  published^!  Jour.  Appl.  Phys. ,  v.  34;  1356- 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1982. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.  Series 
U"  v.  1:  271,  Apr.  23,  1962  (Title  varies) 


Published  in  Jour.  Chem.  Phys. ,  v.  37:  2699-2702, 


Measurements  on  13  lines  in  the  hydrogen  iodide  funda¬ 
mental  vibration-rotation  have  yielded  a  set  of  line 
strengths  cf  considerable  accuracy.  From  these 
strengths  a  total  band  intensity  of  0. 37  cm'^  atm'1  at 
300°K  has  been  computed,  ad  well  as  a  value  for  the  vi- 
b.ation-rotation  Interaction  parameter  0  which  1s  found  to 
be  -5.  Both  of  these  figures  indicate  that  the  effective 
charge  of  this  molecule  is  remarkably  small,  which  tact 
is  reflected  in  a  great  dominance  of  the  R  branch  over 
the  P  branch.  Using  the  line  strengths  as  input  data, 
linewldths  have  been  computed  from  equivalent  width 
measurements.  Finally,  the  linewldths  have  been  con¬ 
verted  to  optical  collision  cross  sections.  The  J  depen¬ 
dence  of  the  ilnewidths  and  the  collision  cross  sections  is 
not  typified  by  the  other  hydrogen  halides.  The  usual 
resonance  peak  is  absent  and  a  lower  limiting  value 
seems  to  be  reached  by  |m[  =3.  Furthermore,  the  colli¬ 
sion  cross  sections  for  the  lines  of  higher  J  are  much 
larger  than  might  be  inferred  from  the  other  hydrogen 
halides.  (Contractor's  abstract) 


Studies  have  been  made  of  the  series  of  compounds  rep¬ 
resented  by  the  iormula  AN12,  where  A  is  Y,  Ce.  Pr, 
Nd,  Sra,  Gd,  Tb,  Dy,  Ho,  Er,  Tin,  and  Lu.  These 
compounds  are  all  iso  structural,  p  ssessing  the  MgCu2 
structure.  Nine  of  the  compounds  exhibit  magnetic  or¬ 
dering  at  ‘emperatures  ranging  from  8°K  to  90‘>K.  The 
Y,  Ce,  and  Lu  remain  paramagnetic  down  to  liquid 
helium  temperatures.  YNi2  and  LuN12  exhibit  Pauli 
paramagnetism  from  4°  to  300' K  suggesting  that  Ni  has 
a  filled  3d  shell  and  is  not  carrying  a  moment  in  these 
phases.  CeNi2  aiso  exhibits  Pauli  paramagnetism, 
which  implies  that  Ce  has  been  Ionized  to  the  quadrl- 
jositive  state.  The  measured  saturation  moment  ex¬ 
trapolated  to  0s  K  Is  In  good  agreement  with  the  value 
expected  if  Ni  is  nonmagnetic  and  the  lanthanide  com¬ 
ponent  carries  the  moment  cf  ihe  free  tripositive  ion 
in  the  case  of  GdNi2,  but  is  in  poor  agreement  for  the  8 
other  compounds  which  order  magnetically.  For  all 
except  SmNi2  the  observed  moment  ts  less  than  that  of 
the  free  ion,  the  discrepancy  ranging  from  78%  for 
PrNi2  to  28%  for  HoNi2.  The  low  moment  ts  attributed 
to  the  quenching  effect  of  the  crystal  field,  but  the  pos¬ 
sibility  cannot  be  excluded  that  these  are  not  simple  fer- 
romagnets.  The  moment  for  SmNi2  is  6.  ?  ng,  as  com¬ 
pared  with  0. 71  <*g  for  the  ground  state  free  tripositive 
ion  (L-S  coupling).  The  origin  cf  the  high  moment  for 
this  compound  is  not  understood.  Its  magnitude  can  be 
rationalized  in  terms  of  a  change  to  L  *  S  coupling. 
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LINE  STRENGTHS  AND  WIDTHS  IN  HYDROGEN  IO¬ 
DIDE,  by  G.  Ameer  and  W.  Benesch.  {1962]  (-4  Jp.  incl. 
diagrs.  table,  rels.  (AF  18(600)986]  Unclassified 
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ANALYSIS  OF  COLD  WAR  OUTCOMES  WHICH  THE  MA¬ 
JOR  POWERS  ARE  SEEN  AS  DESIRING  M06T  AND 
LEAST,  by  S.  E.  Shively.  Jan.  1962,  58p.  incl.  tables. 
(AFOSR-1851)  (AF  49(638)1116)  AD  270730 

Unclassified 

A  study  hzs  been  conducted  to  investigate  the  final  out¬ 
comes  of  the  Cold  War  which  are  desired  (and  not  de¬ 
sired)  by  the  Soviet  Union,  the  United  States,  Communist 
China  and  the  respondent's  own  country.  A  sample  of 
legislators  and  students  from  France,  Germany,  India, 
Japan,  Spain,  Brazil,  and  Finland  were  asked  questions 
about  these  most  and  least  desired  outcomes.  The  major 
findings  are:  (1)  The  respondents  demonstrate  that  they 
believe  there  is  a  high  positive  correlation  regarding  the 
outcomes  of  the  Cold  War  which  are  most  desired  between 
their  own  country  and  the  United  States;  (2)  Similarly, 
the  respondents  believe  there  is  a  high  positive  correla¬ 
tion  between  their  own  country  and  the  United  States  on 
the  outcomes  which  are  least  desired;  (3)  High  positive 
correlation  also  exists  in  respect  to  the  outcomes  most 
and  least  desired  between  the  Soviet  Union  and  Commu¬ 
nist  China;  (4)  Negative  correlations  exlf<  in  reference 
to  most  and  least  desired  outcomes  between  the  respon¬ 
dent's  own  country  and  the  Soviet  Union,  the  respondent's 
own  country  and  Communist  China,  the  United  States  and 
the  Soviet  Union,  and  the  United  States  and  Communist 
China;  (5)  The  respondent's  own  country  is  views;  as  be¬ 
ing  the  most  desirous  of  world-wide  disarmament;  (6) 

The  United  States  is  seen  as  most  desiring  a  reconcilia¬ 
tion  between  Itself  and  the  Soviet  Union;  (7)  Both  the 
Soviet  Union  and  Communist  China  are  believed  to  most 
desire  the  acceptance  at  Communism  by  non-Communiat 
nations;  (8)  The  respondent's  believe  their  own  country 
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least  desires  World  War  HI;  (9)  The  United  States  Is 
seen  as  least  desiring  an  Internal  economic  depression; 
(10)  The  Soviet  Union  Is  believed  to  least  desire  an 
economic  crisis  In  the  Soviet  Union;  and  (11)  Commu¬ 
nist  China  Is  seen  as  least  desiring  an  alliance  between 
the  United  States  and  the  Soviet  Union  against  Commu-  ' 
nlst  China.  (Contractor's  abstract,  modified) 
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EXPLORATIONS  IN  PERSONAL  AND  NATIONAL  EF  FI¬ 
CACY,  by  D.  M.  Walton.  Jan.  1962,  37p.  incl.  tables. 
(AF06R-1852)  (AF  49(838)1116)  AD  270731 

Unclassified 

Legislators  and  students  from  Brazil,  Finland,  France, 
Germany,  India,  Japan,  and  Spain  were  Interviewed 
about  their  perception  of  their  own  efficacy,  the  efficacy 
of  their  own  nation  and  that  of  an  additional  list  ot  na¬ 
tions  and  groups  of  nations.  A  fairly  consistent  agree¬ 
ment  is  found  In  degree  of  Influence  that  respondents  at¬ 
tribute  to  themselves,  and  in  the  degree  of  Influence 
that  Is  attributed  to  the  various  nations,  or  groups  of 
nations.  Tne  legislators  generally  sec  themselves  as 
being  more  Influential  than  the  students  see  themselves. 
The  United  States  and  the  Soviet  Union  a~e  consistently 
ranked  as  being  Influential  while  the  Latin  American 
Nations  are  consistently  ranked  low. 
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ANTICIPATED  CHANGES  OF  NON-COMMUNIST  NA¬ 
TIONS  TOWARD  COMMUNISM,  by  D.  M.  Walton.  Jan, 
1982,  38p.  Incl.  tables.  (AF06R-1914)  (AF  49(e38)- 
1116)  AD  271902  Unclassified 

This  report  deals  with  propensities  or.  the  part  cl  na¬ 
tions  to  become  communistic  In  the  future  either  volun¬ 
tarily  or  by  force.  The  respondents,  students  and  leg- 
lalators  from  Brazil,  Finland,  France,  Germany,  In¬ 
dia,  Japan  and  Spain,  were  Interviewed  about  gen  it-  1 
likelihood  and  desirability  cf  such  changes  In  the  United 
States  and  their  own  country.  The  respondents  were 
then  provided  with  a  list  of  non-Comrounlst  nations  and 
asked  to  state  which  one  of  the  countries  listed  might 
change  In  either  of  the  2  ways  mentioned.  A  great  de¬ 
gree  of  agreement  Is  found  for  all  subject  groups  on  all 
of  these  likely  transitions.  Voluntary  change  Is  seen  as 
being  more  likely  than  a  change  brought  about  by  force. 
One  group  of  nations  consistently  seen  as  likely  to 
change  to  communism  either  voluntarily  or  by  force  in¬ 
cludes  Cuba,  the  Republic  of  Congo  (ex-Belgium),  Indo¬ 
nesia,  Italy,  Ghana,  Guinea,  United  Arab  Republic  and 
Iraq.  Another  group  which  is  seen  as  being  unlikely  to 
change  Includes  Canada,  Norway,  Great  Britain,  Israel, 
Belgium,  West  Germany,  Dahomey  and  Gabon. 
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PERCEIVED  ECONOMIC  AND  MILITARY  STRENGTH 
OF  NATIONS,  by  S.  E.  Shively.  Feb.  1962  [53  Jj.  Incl. 


tables.  (AF06R-1915)  (AF  49(638)1116)  AD  272036 

Unclassified 

The  distribution  of  economic  and  military  power  In  the 
world  at  the  present  time  and  the  predicted  power  dis¬ 
tribution  5  yr  hence  were  investigated.  Samples  of 
legislators  and  students  from  7  countries  were  Inter¬ 
viewed.  The  major  Undies  are  that  the  United  States  is 
pictured  as  being  the  strongest  nation  In  the  world  at  the 
present  time  In  respect  to  economic  strength,  and  It  Is 
expected  'o  also  remain  strongest  5  yr  from  now;  the 
Soviet  Urlon  is  believed  to  be  the  second  strongest  nation 
at  the  present  time  with  respect  to  economic  strength  and 
It  Is  expected  to  also  be  the  second  strongest  during  the 
next  5  yr;  however,  the  United  States  Is  pictured  as  rela¬ 
tively  decreasing  In  its  economic  lead  during  the  next  5 
yr.  The  students  place  the  Soviet  Union  as  the  strongest 
military  power,  both  at  the  present  time  and  5  yr  hence, 
and  the  United  States  as  the  second  strongest.  Legisla¬ 
tors,  on  the  other  hand,  tend  to  believe  that  the  United 
States  is  the  strongest  military  power  both  at  the  present 
time  and  in  5  yr,  the  Soviet  Union  being  the  second 
strongest. 
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ANTICIPATED  CHANGES  IN  COMMUNIST  NATION'S,  by 
S.  E.  Shively  and  M.  Gannon.  Mar.  1962  [30)p.  incl. 
tables.  (AFOSR-2317)  (AF  49(638)1116)  Unclassified 

To  Investigate  possible  cha-  <es  of  certain  Communist 
nations  away  from  Communism,  the  opinions  of  616  par¬ 
liamentarians  and  700  students  from  France,  Germany, 
India,  Japan,  Spain  Brazil  and  Finland  were  studied. 

The  major  find  mgs  may  be  expi  essed  in  the  blowing 
statements:  (1)  It  is  felt  that  Poland,  East  Germany, 
Hungary  and  Czechoslovakia  —  in  that  order  —  are  more 
likely  to  change  away  from  Communism  than  are  Bulgar¬ 
ia,  North  Vlet-Nam,  North  Korea,  Albania  and  Rumania. 

(2)  It  is  believed  that  change  It  Czechoslovakia,  although 
more  likely  than  In  5  of  the  above  nations,  is  not  as  like  - 
ly  to  occur  as  In  Poland,  Fist  Germany  and  Hungary; 

(3)  The  expectancy  ol  political  re-allgnments  away  from 
Communism  taking  place  in  the  next  5  yr  In  currently 
Communistic  countries  is  generally  higher  than  com¬ 
parable  expectations  that  non- Communistic  nations  will 
turn  toward  Communism;  (4)  In  general,  it  is  beUeved 
that  if  a  movement  ?way  from  Communism  occurs,  it  is 
more  Hkely  to  take  the  form  of  antl-Communist  revolu¬ 
tions  than  of  the  acceptance  of  national  Communism  oi 
the  institution  of  a  democratic  government;  (5)  The  rank 
order  correlations  between  the  9  Communist  countries 
changing  through  anti-Communistic  revolutions,  develop¬ 
ment  of  national  Communism  and  the  institution  of  a  dem¬ 
ocratic  form  of  government  are  quite  high;  this  points  to 
considerable  agreement  concerning  some  type  of  change 
away  from  Communism  in  some  of  the  nations  under 
study;  (6)  The  Indian  respondents  consistently  fa«  to 
recognize  the  likelihood  that  Communist  natiors  are 
liable  to  change  away  from  Communism;  further,  the;  do 
not  foresee  changes  in  non-Communlst  countries  toward 
Communism;  and  (7)  In  general,  students  antic:  -nte 
greater  changes  than  do  the  legislators.  (Contractor's 
abstract,  modified) 
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MAGNITUDE  OF  EXCHANGE  INTERACTIONS  IN  GADO¬ 
LINIUM,  by  D.  A.  Goodings.  (1962)  [20)?.  incl.  diagr. 
table,  rels.  (AFOSR-2537)  (AF  49(638)323) 

Unclassified 

Also  publisher  In  Phys.  Rev.,  v.  127:  1532-1536, 

SeptlTTSB?. 

The  effective  nearest-neighbor  exchange  interaction  J  in 
gadolinium  can  bs  deduced  from  experiment  in  2  ways. 

.  r..i]  i-.r, h  temperature  expansion  ol  the  a cceptibility 
and  the  measured  value  of  the  Curie  temperau;t«  Tc  one 
obtains  J  =  2. 3’K,  while  from  the  low  temperature  mag- 
netiration  curve  and  simple  spin-wave  theory  one  finds 
Jsl,  8'K.  In  order  to  clarify  the  reason  for  this  dis¬ 
crepancy,  the  low  temperature  spin-wave  problem  has 
been  analyzed  in  detail.  Contributions  to  the  magnetiza¬ 
tion  from  2  different  spin-wave  modes  were  evaluated  up 
to  order  T7/2  and  important  corrections  arising  from 
zone  boundary  effects  were  included.  The  detailed  anal¬ 
ysis  yields  a  slightly  improved  low  temperature  value, 

J  =  2. 1°K.  It  ,s  also  demonstrated  that  the  magnetiza¬ 
tion  follows  a  T7/2  law  very  closely  from  low  tempera¬ 
tures  up  to  about  0. 8  Tc  because  of  a  complicated  can¬ 
cellation  of  the  higher  order  effects.  Finally  it  is  shown 
qualitatively  that  Uie  remaining  difference  between  the 
high  and  low  temperature  J  values  can  probably  be  ex¬ 
plained  by  the  effect  of  interactions  beyond  nearest 
neighbors  and  it  Is  suggested  that  these  are  on  average 
more  antiferromagnetic  than  ferromagnetic. 
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A  NUCLEAR  OUADRUPOLE  RESONANCE  AND  X-RAY 
STUDY  OF  THE  CRYSTAL  STRUCTURE  OF  2, 5-DI- 
CHLOROANILINE,  by  T.  Sakurai,  M.  Sundaralingam. 
and  G.  A.  Jeffrey.  [1962]  [37)?.  incl.  dlagrs.  tables, 
r.  fs.  (AFOSR-2540)  (Sponsored  jointly  by  Air  Force 
Otii.  e  of  ScientLi"  Research  under  AF  49(638)323  and 
National  Science  Foundation)  Unclassifit 

Also  published  in  Acta  Cryst. ,  v.  16:  354-363,  May  10, 

tsss - 

The  crystal  structure  of  2, 5-dichloroaniline, 
C6H3CI2NH2  has  been  determined  by  the  combined  ap¬ 
plication  of  nuclear  quadrupole  resonance  and  x-ray  dif¬ 
fraction.  The  molecule  is  planar,  except  for  the  nitro¬ 
gen  which  deviates  slightly,  by  0. 06A.  The  benzene  ring 
is  slightly  deformed  from  the  regular  hexagon  and  the 
observed  bond  lengths  agree  well  with  the  result  of  a 
simple  molecular  orbital  calculation.  There  Is  no  hy¬ 
drogen  bonding  In  the  structure.  The  shortesl  Intermo- 
lecutar  Cl. . .  Cl  distance,  3.  37A,  Is  shorter  than  the 
usually  quoted  van  der  Waals  distance  of  3.6A. 
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A  NUCLEAR  QUADRUPOLE  RESONANCE  AND  X-RAY 


STUDY  OF  THE  CRYSTAL  STRUCTURE  OF  PENTA- 
CHLOROPHENOL,  by  T.  Sakurai.  [1962]  38p.  Incl. 
dlagrs.  tables,  refs.  (AFOSR-2541)  (Sponsored  Jointly 
by  Air  Force  Office  a,"  Scientific  Research  under  AF  43- 
(638)323  and  National  Sci^-ce  Foundation)  AD  276140 

Unclassified 

Also  published  in  Acta  Cryst.,  v.  15:  1164-1173,  1962 

The  crystal  structure  of  the  pentachloronhcnol,  CgCl^OH, 
was  solved  by  the  combined  application  o'  nuclear  quad¬ 
rupole  resonance  and  x-ray  diffraction.  The  molecules 
are  linked  by  chains  of  hydrogen-bonds  with  a  configura¬ 
tion  similar  to  that  in  tetrachlorohydroqulnone 
CgCl^OHJj.  The  nuclear  quadrupole  resonance  of  one  of 
the  ortho  chlorine  atoms  is  specially  affected  by  the  ln- 
termolecular  interaction.  This  interaction  Is  attributed 
to  the  proton  on  the  OH  group  of  the  adjacent  molecule, 

and  the  existence  of  O-Hl  bifurcated  hydrogen  bonds 
'-Cl 

with  bond  lengths  O-H. .  O  =  2. 97A  and  O-H. .  Cl  =  3. 28A 
Is  Inferred.  During  the  pease  determination,  a  pseudo 
solution  was  obtained,  which  was  unusually  close  to  the 
true  solution.  The  relation  between  these  2  solutions  Is 
discussed. 

2388 

Pittsburgh  U.  [Sarah  Mellon  Scaife  Radiation  Lab.  ]  Pa. 

APPLICATIONS  OF  NUCLEAR  QUADRUPOLE  RESO¬ 
NANCE,  by  G.  A.  Jeffrey  and  T.  Sakurai.  [1962]  167)?. 
incl.  dlagrs.  tables,  refs.  (AF06R-2542)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)323]  and  National  Science  Foundation) 

AD  27G141  Unclassified 

Also  published  in  Prog.  Solid  State  Chero. ,  ▼.  1:  380- 

416,  ism: - 

Radio-frequency  nuclear  resonance  has  provided  the 
chemist  with  2  powerful  techniques  far  Investigating 
chemical  problems.  In  both  nuclear  magnetic  resonance 
and  nuclear  quadrupole  resonance,  the  structure  and  be¬ 
havior  of  molecules  can  be  explored  using  the  nucleo« 
effectively  as  a  test  probe.  In  contrast  to  nmr,  nqr  de¬ 
pends  primarily  upon  interaction  between  the  nuclear 
quadrupole  moment  and  the  eiectric  field  gradients  at¬ 
tributable  to  the  charge  distribution  In  the  sc Jd.  There¬ 
fore  many  problems  concerned  with  the  electronic  struc¬ 
ture  in  crystalline  solids  can  be  explored  by  this  method. 
Information  pertaining  to  the  nuclea.-  quadrupole  Interac¬ 
tion  of  atoms  in  gases  can  be  obtained  by  other  methods, 
such  as  microwave  spectroscopy,  but  not  by  nqr.  ‘The 
method  pertains  specifically  to  the  solid  state,  and  may 
be  expected  to  develop  into  an  increasingly  effective 
means  of  investigation  in  that  area.  In  principle,  it  is 
applicable  to  all  atoms  with  nuclear  spin  greater  torn  or 
equal  to  unify.  In  practice,  the  nuclear  quadrupole  •no- 
men;  and  natural  abundancy  and  the  chemica’  bonds  as¬ 
sociated  with  it  must  have  an  appreciable  measure  cf  p- 
crbital  character  in  order  to  obtain  a  suitably  large 
field  gradient. 
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MAGNETIC  FIELD  DEPENDENCE  OF  THERMODY¬ 
NAMIC  PROPERTIES  OF  ANTIFERROMAGNETS; 
ADIABATIC  MAGNETIZATION,  by  R.  J.  Jocnk,  Jr. 
[1962]  [48 ]p.  incl.  diagrs.  tables,  refs.  (AFOSR- 
2752)  (Also bound  with  its  AFOSR-3362;  AD  283065) 

[AF  49(638)323]  Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  1634-1645,  Nov. 
15,"  15857 TAT55R-J1570;  AD  426552) 

The  thermodynamic  properties  of  cub)-  or  uniaxial  ar.ti- 
ferromagnets  are  examined  using  spin  wave  theory. 

The  specific  heat,  magnetization  and  parallel  suscepti¬ 
bility  are  shown  to  be  exponentially  increasing  functions 
of  applied  field  for  values  of  Hq  less  than  the  critical 
spin-flopping  field.  Since  Eds  field  dependence  suggests 
than  an  antiferromagnet  c«o  be  cooled  by  the  adiabatic 
application  of  a  magnetic  field,  the  theory  a  adiabatic 
magnetization  is  investigated.  Field-dependent  nuclear 
spin  effects  are  evaluated  on  an  effective  field  model  by 
perturbation  theory  and  are  Included  In  the  analysis. 

B  is  found  that  when  spin  care  effects  are  dominant, 
cooling  should  be  observed;  at  lower  temperatures, 
when  nuclear  effects  are  non-negilgiblo,  either  cooling 
or  heating  may  he  observed,  depending  on  the  initial 
temperature  and  final  value  of  the  magnetic  field.  The 
dependence  of  the  cooling  ~a  the  physical  parameters  of 
the  antiferromagnet  is  discussed  and  detailed  calcula¬ 
tions  are  made  lor  MnFj. 
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STUDIES  OF  POLARON  MOTION.  PART  HL  THE 
HALL  MOBILITY  OF  THE  SMALL  PG  LARON.  by  L. 
Friedman  and  T.  Holstein.  [1562]  !02p.  Incl.  diagrs. 
(AFOSR-3042)  (Sponsored  Jointly  by  Atr  Force  Office 
cl  Scientific  Ref  torch  under  AF  49(638)323  and 
Wcstlnghouse  Electric  Ccrp)  Unclassified 

Also  published  in  Ami.  Phys. ,  v.  21:  494-54J.  Mar, 
1563.  (AFS3UJ1571;  AD  427639) 


The  ooe-djmensional  molecular  crystal  model  of  polar  on 
motion  Is  developed  to  consider  *he  existence  of  a 
Sail  effect.  The  treatment  Is  confined  to  the  case  for 
which  the  electronic  overlap  term  of  the  total  Hamil¬ 
tonian  is  a  small  perturbation.  In  zeroth  order  -  i.  e. , 
in  the  absence  of  this  term  -  the  electron  is  localized  at 
a  given  site.  The  vibrational  state  of  the  system  is 
specified  by  a  set  of  quantum  numbers,  Nk,  giving  the 
degree  of  excitation  at  each  vibrational  mode.  The  ex¬ 
istence  of  a  oonvanlshing  electronic  bandwidth  then 
gives  rise  to  transitions  fc  neighboring  sites.  Of  prin¬ 
cipal  interest  in  the  present  paper  is  the  high  tempera¬ 
ture  regime  where  polaron  motion  is  predominantly  be¬ 
tween  neighboring  sites.  Although  the  lowest  order 
Jump  rate  is  adequate  in  considering  the  polaron  drift 


mobility,  higher  order  processes,  involving  the  occupa¬ 
tion  of  (at  least)  3  sites,  must  be  taken  into  account  In 
treating  the  Hall  effect. 
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THEORETICAL  PROBLEMS  IN  FERRO-  AND  ANTIFER¬ 
ROMAGNETISM,  by  R.  J.  Jocnk,  Jr.  Doctoral  thesis, 
1962,  85p.  inch  diagrs.  tables,  refs.  (AFOSR-3362) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)323  and  National  Science  Fvxinda- 
tlosi)  AD  283065  Unclassified 

This  report  is  divided  into  3  sections  all  of  which  have 
been  reviewed  separately:  (see  item  no.  2277,  Vol.  V; 
item  no.  ?'!89,  Vol.  VI;  andHem  no.  2398,  Vol.  VI). 
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MAGNETIC  AND  STRUCTURE  PROPERTIES  OF  SOLIDS 
AND  SOLUTIONS,  by  F.  Keffer,  J.  H.  Andersen  and  T. 
Holstein.  Final  rept.  [1962]  [13]p.  (AFOSR-4318  ‘  jt.  1]) 
(AF  49(638)323)  AD  292905  Unclassified 

The  general  aim  of  this  work  has  been  to  increase  the 
understanding  cf  the  relationship  between  the  electron 
and  magnetic  properties  of  solids  and  their  crystal 
structures.  The  work  has  been  both  experimental  and 
theoretical.  Basic  experimental  techniques  have  in¬ 
cluded  nuclear  quadrupole  resonance,  optical  rbsorption, 
and  electron  spin  resonance. 
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MAGNETIC  AND  STRUCTURE  PROPERTIES  OF  SOLIDS 
AND  SOLUTIONS,  by  F.  Keller,  J.  K.  Andersen,  and  T. 
Holstein.  Final  rent.  [1962]  [3)p.  (AFOSR-4S18,  pt.  2) 
(AF  49(638)323)  AD  428349  Unclassified 

A  brief  summary  of  additional  results,  as  reported  in 
publications  is  given;  some  of  the  subject  areas  covered 
include:  thermodynamics,  ferromagnetism,  ion  tempera¬ 
ture  research,  anisotropy,  and  titanium  and  quartz 
crystals. 
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TEMPERATURE  DEPENDENCE  OF  THE  ZEEMAN  EF¬ 
FECT  IN  THE  NUCLEAR  QUADRUPOLE  RESONANCE 
IN  CHLORANIL,  by  C.  B.  Richardson.  [1962]  j6jn.  incl. 
diagrs.  Sables,  reis.  \  AF06R-J1568)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under  (AF  49- 
1638)32.1  ]  and  National  Science  Foundation)  AD  427C59 

Unclassified 


Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  510-515. 
Jan.  i5,  1963: 
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The  nuclear  quadrupole  resonance  of  Cl1*®  and  Its 
Zeeman  effect  have  been  observed  in  chloranil  between 
78“  and  373'K.  Effects  of  thermal  expansion  appear 
negligible  hence  the  Bayer  theory  is  used  with  the  meas¬ 
ured  temperature  dependence  of  the  pure  quadrupole 
frequencies  and  the  field-gradient  asymmetries  to  yield 
room-temperature  rigid -body  libration  amplitudes  of 
>  =  18  x  10"3  rad^,  -<$> z ^  =  0,  where  x 

is  along  the  molecular  normal.  A  broad  phase  transi¬ 
tion  centered  near  100°K  is  examined.  The  results 
suggest  that  the  potential  well  V(6X)  has  a  double  mini¬ 
mum  and  that  the  transition  occurs  when  the  m  decules 
have  sufficient  torsional  energy  to  override  th».  barrier. 
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COVALENT  BOND  ASYMMETRIES  FROM  ZEEMAN- 
SPLIT  NQR,  by  V.  Rehn.  Sept.  1962  [11J>.  incl.  diagrs. 
tables,  refs.  (AFOSR-J1564)  (AF  49(638)323) 

AD  427658  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:  749- 
7T9,  Feb.  1,  1963. 

An  experimental  technique  Is  developed  for  the  meas¬ 
urement  of  asymmetry  parameters  in  electric  quadru¬ 
pole  coupling  of  nuclei  with  spin  I  =  3/2  In  covalent 
bonds  in  organic  single  crystals.  The  theoretical  de¬ 
tails  of  Zeeman-split  nuclear  quadrupole  resonance 
spectra,  upon  which  the  technique  is  based,  are 
examined  and  found  to  yield  a  particularly  simple  ap¬ 
proximate  expression  for  the  asymmetry  parameter  of 
the  electric  field  gradient  tensor,  which  has  been  pre¬ 
viously  shown  to  be  proportional  to  the  double-bond 
character  of  the  covalent  bond.  The  technique  is  ap¬ 
plicable  to  atoms  bound  to  a  single  neighbor  in  the  or¬ 
ganic  molecule.  The  limitations  of  the  approximations 
involved  in  obtaining  the  simple  formula  are  examined 
in  detail,  and  it  is  found  that  an  order-of-magnltude 
smaller  probable  error  may  be  obtained  than  has  been 
possible  with  previous  geometrical  techniques.  Cor¬ 
rection  formulas  are  presented  which  may  yield  still 
another  order-of-magnitude  better  precision  if  desired. 

Experimental  results  on  !he  Ci^5  resonances  in  para- 
dichlorobenzene,  para-chloroanlllne,  and  1245  tetra- 
cnlorobenzene  demonstrate  .‘he  method,  along  with 
verifying  the  second-  and  third-order  perturbation 
theoretic  results  which  derive  the  maximum  magnetic 
field-about  2400  Oe—  in  which  the  simple  formulas  may 
be  used.  Other  experimental  measurements  of  the 
asymmetry  parameters  of  C  -Cl  bonds  are  tabulated. 
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A  NUCLEAR  QUADRUPOLE  RESONANCE  AND  X-RAY 
STUDY  OF  THE  CRYSTAL  STRUCTURE  OF  2, 5-DI- 
CHLOROANILINE,  by  T.  Sakurai,  M.  Sundaralingam, 
and  G.  A.  Jeffrey.  [1962]  [10]p.  Incl.  diagrs.  tables, 
refs.  (AFOSR-J1585)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)323  and 
National  Science  Foundation)  AD  426553  Unclassified 


Also  published  in  Acta  Cryst. ,  t.  18:  354-363,  May  10, 

issr^ — 

For  abstract  see  item  no.  2386,  Vol.  VI. 
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ADIABATIC  MAGNETIZATION  OF  ANTIF ERROMAG- 
NETS,  byR.  J.  Joenk,  [Jr.  ]  [1962]  [2)p.  Incl.  table. 
(AF06R-J1566)  (AF  49(638)323)  AD  427657 

Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and  Mag¬ 
netic  Materials,  Pittsburgh,  Ra. ,  Nov.  12-15,  1962. 

Also  published  In  Jour.  Appl.  Phys. ,  v.  34:  1097-1098, 
Apr7.  19(53. 

Spin-wave  theory  was  used  to  determine  the  magnetic 
field  dependence  of  the  thermodynamic  properties  of 
cubic  or  uniaxial  antiferromagnets  at  temperatures  well 
below  the  N6el  point.  These  properties  were  found  to  be 
exponentially  increasing  functions  of  applied  field  for 
values  of  H-  less  than  the  critical  spin-flopping  field. 

This  field  dependence  suggests  that  II  spin  wav*  effects 
are  dominant  an  antiferromagnet  can  be  cooled  b;  adia¬ 
batic  magnetization  in  contradistinction  to  the  paramag¬ 
netic  case  of  cooling  by  demagnetization.  Both  lattice  and 
nuclear  effects  can  alter  the  situation  in  a  real  material 
and  were  Included  in  this  investigation.  The  dependence 
of  adiabatic  magnetization  cooling  on  the  physical  quan¬ 
tities  characterizing  the  antiferromagnet  is  discussed  and 
theoretical  temperature  changes  for  several  uniaxial 
antiferromagnets  are  given.  (Contractor's  abstract, 
modified) 
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SECOND  ANISOTROPY  CONSTANT  IN  CUBIC  FERRO¬ 
MAGNETIC  CRYSTALS,  by  R.  J.  Joenk,  Jr.  1962 
[43]p.  inci.  diagrs.  table,  refs.  (AFOSR-J1567)  (Also 
bound  with  its  AF06R-3362;  AD  283065)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)223  and  National  Science  Foundation) 

AD  427652  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  130:  932-938,  May  X, 

T9BE 

The  second  anisotropy  constant,  Kj,  is  evaluated  at  0“K 
for  cubic,  ferromagnetic  crystals  using  2-particle 
dipole-  and  quadrupole-like  Interactions  as  perturba¬ 
tions  cn  a  molecular  field  Hamiltonian.  In  second-  and 
third-order  perturbation,  the  energy  denominators  are 
modified  to  take  into  account  the  effect  on  the  molecular 
field  of  the  exchange  interaction  of  consecutively  re¬ 
versed  spins.  The  expression  for  Kj(0)  Is  used  in  con¬ 
junction  with  that  for  K,{0)  to  calculate  the  values  of  the 
pseudodipolar  and  pseudoquadrupolar  coupling  constants 
for  Iron,  cobalt,  and  nickel.  For  bcc  Fe,  D/J  *  0. 07S3' 
and  Q/J  =  0. 00157,  where  JS  =  2. 87  x  X0'i4  erg;  for  fee 
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Co,  D/J  »  0. 113  and  Q/J  =  0. 000865,  where  JS  =  2. 0  x 
10'^  erg;  and  for  fee  Ni,  D/J  =  -0. 0768  and  Q  =  0, 
where  JS  •  2. 5  x  10' ^  erg,  although  the  application  of 
the  model  to  nickel  is  not  entirely  satisfactory.  These 
values  are  used  to  predict  the  size  of  the  third  anisotropy 
constant  a£u  the  paramagnetic  resonance  linewldth. 
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ELECTRICAL  RESISTIVITY  OF  FERROMAGN  ETS  AT 
LOW  TEMPERATURES,  by  D.  A.  Goodings.  [1962] 

[2]p.  tael,  diagr.  table.  (AFOSR-J1568)  (AF  49(638)- 
323)  AT)  427656  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa.,  Nov.  12-15,  1962. 

Also  publiohed  in  Jour.  Appl.  Phys. ,  v.  34:  1370-1371, 
Apr.  1943. 

The  contribution  to  the  electrical  resistivity  of  ferro¬ 
magnetic  metals  which  is  associated  with  the  magnetic 
behavior  has  been  studied  theoretically  at  low  tempera¬ 
tures.  As  in  previous  theoretical  work  this  resistivity 
is  assumed  to  be  due  to  scattering  of  conduction  electrons 
by  spin  waves  through  the  s-d  interaction.  An  expres¬ 
sion  valid  for  a  general  lattice  is  presented  which  is 
shown  to  account  for  the  form  of  the  temperature  de¬ 
pendence  for  Fe,  Co,  Ni,  and  Gd.  However,  esti¬ 
mates  of  the  magnitude  of  the  resistivity  arising  from 
this  interaction  indicate  that  it  may  be  from  1  to  2  or¬ 
ders  of  magnitude  too  small  to  account  for  the  experi¬ 
mental  results.  (Contractor's  abstract) 
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EFFECT  OF  SURFACE  PINNING  ON  THE  MAGNETIZA¬ 
TION  OF  THIN  FILMS,  by  J.  A.  Davis  and  F.  Keffer. 
[1962]  [2i>-  tael,  diagr.  (AFOSR-J15P9)  (AF  49(638)- 
323)  AD  427651  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh.  Pa.,  Nov.  12-15, 

1962. 

Also  published  in  Jour.  Appl.  Phys.,  v.  34:  1135- 

The  pinning  of  surface  spins  introduces  an  effective 
gap  into  the  spin-wave  spectrum  of  thin  films,  causing 
the  magnetization  vs  temperature  curve  to  lie  well 
above  that  obtained  from  use  of  periodic  boundary  con¬ 
ditions.  The  results  of  detailed  calculations  are  pre¬ 
sented  for  the  case  of  partial  surface  pinning  in  a  sim¬ 
ple  cubic  lattice,  spin  1/2.  For  films  of  greater  than 
6  atomic  layers,  and  for  a  surface  anisotropy  field 
greater  than  one-tenth  the  surface  exchange  field,  the 
magnetization  is  essentially  Indistinguishable  from  th  ; 

Bloch  T3//“  curve  below  T/T  ~  0.  2  .  This  may  ac¬ 
count  for  recent  measurements  by  Neugebauer  on  nickel 
and  by  Hoffman  on  iron.  (Contractor's  abstract) 


2401 

Pittsburgh  U.  Sarah  Melton  Scalfe  radiation  Lab. ,  Pa. 

MAGNETIC  FIELD  DEPENDENCE  OF  THERMODYNAM¬ 
IC  PROPERTIES  OF  ANTIFERROMAGNETS;  ADIA¬ 
BATIC  MAGNETIZATION,  by  R.  J.  Joenk,  [Jr.  ]. 

1962]  [12]p.  inch  diagrs.  table,  rels.  (AFOSR-J1570) 
AF  49(638)323]  AD  426582  Unclassified 

Also  published  In  Phys.  Rev.,  v.  128:  1634-1645, 

Nov.  15,  1962. 

For  abstract  see  item  no.  2389,  Vol.  VI. 


2402 

Pittsburgh  U.  [Sarah  Mellon  Scalfe  Radiation  lab.  ]  Pa. 

STUDIES  OF  POLARON  MOTION.  PART  m  THE 
HALL  MOBILITY  OF  THE  SMALL  POLARON,  by  L. 
Friedman  and  T.  Holstein.  [1962]  102p.  incl.  diagrs. 
(AFOSR-J1571)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)323  and  West- 
lnghouse  Electric  Corp. )  AD  427639  Unclassified 

Also  published  in  Ann.  Phys. ,  v.  21:  494-549,  Mar. 

TSSJ. - 

For  abstract  see  Item  no.  2390,  Vol.  VI. 


2403 

Pittsburgh  U.  [Sarah  Mellon  Scalfe  Radiation  lab.  ]  Pa. 

A  NUCLEAR  OUADRUPOLE  RESONANCE  INVESTIGA¬ 
TION  OF  THE  STRUCTURE  OF  HEXACHLOROBEN- 
ZENE,  by  C.  B.  Richardson.  [1962]  [l]p.  incl.  tables. 
(AFOSR-65-0178)  (Sponsored  jointly  by  Air  Force  Of¬ 
fice  of  Scientific  Research  under  AF  AFOSR-63-1S6  and 
National  Science  Foundation)  AD  611496 

Unclassified 

Also  published  in  Acta  Cryst. ,  v.  16:  1063,  Oct.  1963. 

Nuclear  quadrupole  resonance  measurements  were  made 
at  -78°C  of  the  asymmetry  in  the  electric  field  gradient 
tensors  of  hexachlorobenzene  single  crystals.  The  re¬ 
sultant  value  of  0. 151  ±  0. 016  at  each  Cl  nucleus  supports 
the  double  bond  hypothesis  of  asymmetry.  A  tempera¬ 
ture  dependence  of  the  NQR  signal  between  -78"  and 
0°C  is  attributed  to  an  increase  in  the  amplitude  of  the 
libration  of  each  molecule  about  its  hexad  axis  with  in¬ 
creasing  temperature. 

2404 

Politecuico  di  Torino.  Laboratorio  di  Meccanica 
Applicata  (Italy). 

AN  EXPERIMENTAL  INVESTIGATION  OF  BOUNDARY 
LAYER  WITH  ADVERSE  PRESSURE  GRADIENT,  by  E. 
Mattioli.  Dec.  1962  [24  fc.  incl.  lllus.  diagrs.  (Tech¬ 
nical  note  no.  22)  (AF06R-4551)  (AF  61(052)511) 

AD  404142  Unclassified 
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A  working  section  was  made  suitable  for  researches  on 
boundary  layer  with  an  adverse  pressure  gradient. 

The  ceiling  of  the  working  section  is  formed  with  ad¬ 
justable  shutters.  The  2  assembling  details  of  the 
wind  tunnel  and  of  2  additional  apparatus  (a  probe  holder 
gear  and  a  micronanometer  for  reading  directly  the 
wind  speed)  are  described.  Preliminary  researches 
were  made  in  order  to  control  the  validity,  at  low 
speed,  of  a  formula  giving  the  resistance  coefficient 
of  the  gauze  screens.  Experimental  results  to  obtain  a 
constant  pressure  gradient  on  a  plate  and  the  measure¬ 
ments  of  the  intermittence  factor  in  a  cross  section  of 
the  flow  are  reported.  These  measurements  show  the 
existence  of  an  intermittence  region  between  the  turbu¬ 
lent  boundary  layer  and  the  free-stream,  undetected 
by  the  Pitot  tube.  The  physical  construction  of  said 
region  and  the  meaning  of  the  intermittence  factor  are 
discussed.  (Contractor's  abstract) 


2405 

Politecnico  di  Torino.  [Laboratorio  di  Meccanica] 
Applicata  (Italy). 

THE  SURFACE  RE- EMISSION  LAW  IN  FREE  MOLE¬ 
CULE  FLOW,  byS.  Nocllla.  (1962]  [20)p.  incl.  diagrs. 
table.  (AFOSR-J1043)  (AF  61(052)511) 

Uncla  sslfied 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Inter nat'l.  Symposium,  Paris  (France)  (J  -ne  1962), 

New  York,  Academic  Press,  Suppl.2,  v.  1:  327-346, 
1963.  (AFOSR-5310) 

The  main  object  of  this  research  is  a  study  of  validity 
of  the  re-emission  model  already  introduced  by  the 
author  in  the  light  of  more  recent  experimental  results 
on  molecular  beams.  According  to  this  model,  the  re¬ 
emitted  molecules  behave  as  a  gas  in  Maxwellian  equi¬ 
librium,  subject  to  thermal  agitation  and  moreover  to  a 
translation  motion.  The  space  distribution  law  is  es¬ 
tablished  for  the  molecules  re-emitted  from  an  elemen¬ 
tary  rectangular  surface  and  from  an  infinite  strip  of 
elementary  width.  The  theoretical  results  obtained  are 
then  compared  with  Hurlbut's  experimental  results  ob¬ 
tained  with  nitrogen  molecular  beams  Inpinging  on 
lithium  fluoride  cryTals.  The  comparison  enables  an 
estimate  to  be  made  of  the  values  of  the  2  fundamental 
parameters  (Sr  and  8r)  referred  to  the  re-emitted  gas. 

The  theoretical  formulae  also  allow  one  to  specify  in 
what  manner  a  free-molecule  flow  may  be  interpreted 
as  a  superposition  of  an  infinite  number  of  pencils  of 
elementary  molecular  beams.  (Contractor's  abstract) 

2406 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

PHASE  TRANSITIONS  IN  SODIUM  TUNGSTEN 
BRONZES,  by  A.  S.  Ribnick,  B.  Posl,  and  E.  Banks. 
(1932)  [8)p.  incl.  diagrs.  refs.  (AFOSR-64-0774) 

(AF  18(600)1193)  AD  436519  Unclassified 

Also  published  in  Advances  in  Chem. ,  Ser.  No.  39; 
246-253,  1963. 


The  reported  stvuciu- ....  of  tungsten  bronzes  onciude 
cubic,  pseudocub.'c,  tetragonal,  orthorhombic,  and 
monocllnic  distortions  of  the  perovskite-type  structure; 
well-characterized  tetragonal  and  hexagonal  structures, 
as  found  in  the  series  K^WO^;  and  some  unit  cells  which 
are  reported  for  isolated  phases.  This  work  surveys 
some  of  the  phases  found  for  various  alkali  tungsten 
bronzes.  In  the  sodium  bronzes  there  is  a  progression 
of  distorted  perovskltes  from  x  -  0  to  x  3  0. 15,  In  the 
same  order  as  the  thermal  transitions  of  WO^  (mono¬ 
clinic  -  orthorhombic  -  tetragonal).  High-temperaturo 
x-ray  diffractometry  shows  these  phases  to  go  through 
the  same  thermal  transitions  as  WO3,  except  that  2- 
phase  regions  intervene.  Between  x  =  0. 15  and  0. 28,  2 
tetragonal  phases  coexist,  the  second  having  a  range  of 
homogeneity  Ircm  X  -  0. 28  to  0.  38.  This  is  followed  by 
a  cubic  (or  pseudocubic)  range  from  x  =  0. 43  to  0. 95. 
(Contractor's  abstract) 


2407 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

THE  AXISYMMETRIC  SUPERSONIC  FLOW  NEAR  THE 
NOSE  OF  A  POINTED  BODY  OF  REVOLUTION,  by 
L.  G.  Napolltano  and  A.  Ferri.  [1957]  (5]p.  Incl. 
diagrs.  refs.  (AFGSR-3572)  (AF  18(600)693) 

Unclassified 

Also  published  in  Jour.  Aeronaut.  Sciences,  v.  24: 
900-904.  Dec.T957. 

For  abstract  see  item  no.  PIB.  04:016,  Vol.  n. 


2408 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics']  N.  Y. 

SOME  MASS  TRANSFER  EFFECTS  ON  THE  WALL  JET, 
by  H.  Fox  and  M.  H.  Steiger.  Aug.  1962,  2Cp.  tncL 
diagrs.  table,  refs.  (PIBAL  rept.  no.  757)  (AF06R- 
3055)  (AF  49(638)217)  AD  284698  Unclassified 

Also  published  In  Jour.  Fluid  Mech. ,  v.  15:  597-609, 
Apr':  1963. 

The  wall  jet  with  suction  or  injection  is  Investigated; 
an  analysis  under  conditions  correspond^  to  similar 
flows  is  shown  to  reduce  to  an  eigenvalue  problem. 
Asymptotic  solutions  valid  far  from  the  surface  are  used 
to  initiate  the  Integration  and  circumvent  the  usual  itera¬ 
tion  associated  with  the  2-point  boundary  value  problem. 
Typical  solutions  for  various  rates  of  suction  and  Injec¬ 
tion  are  obtained.  3  is  found  that  tho  skin  friction  de¬ 
creases  with  increasing  rate  of  suction.  Representa¬ 
tive  thermal  solutions  are  obtained  for  Prandtl  and 
Lewis  numbers  equal  to  1,  under  the  special  condition 
that  the  surface  temperature  is  equal  to  the  ambient  tem¬ 
perature  or  that  the  enthalpy  varies  monotonicaily  from 
the  surface  value  to  the  ambient  value.  (Contractor's 
abstrac.) 
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2409 

Polytechnic  Inst.  of  Brooklyn.  Dept,  ol  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

SOME  PERTURBATION  SOLUTIONS  IN  LAMINAR 
BOUNDARY  LAYER  THEORY.  PART  I.  THE  MOMEN¬ 
TUM  EQUATION,  by  P.  A  Libby  and  H.  Fox.  Aug. 
1962,  69p.  incl.  dlagrs.  tables,  rels.  (AFOSR-3711, 
pt.  1)  (AF  49(638)217)  AD  284697  UnclassUied 

Also  published  in  Jour.  Fluid  Mech. ,  v.  17:  433-449, 
Nov  1943. 

Velocity  fields  are  considered  which  are  associated  with 
a  variety  of  flows  and  which  may  be  described  by  per¬ 
turbation  of  the  Blaslus  solution.  These  are  flows 
which,  for  example,  because  of  localized  mass  trans¬ 
fer  involve  the  initial  value  problem  of  boundary  layer 
theory,  flows  with  variable  ratio  of  viscosity-density 
product,  and  flows  with  mass  transfer.  The  perturba¬ 
tion  solutions  are  presented  in  accord  with  the  usual 
linearization  procedures  so  that  further  applications 
for  the  determination  of  first-order  effects  can  be 
readily  made.  The  results  of  such  applications  in 
several  cases  are  compared  to  more  accurate  solutions. 


2410 

Polytechnic  Inst,  of  Brooklyn.  Dept,  ol  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

THEORETICAL  AND  EXPERIMENTAL  INVESTIGATION 
OF  SUPERSONIC  COMBUSTION,  by  A.  Ferri,  P.  A. 
Libby  and  V.  Zakkay.  Sept.  1962,  118p.  lncl.  Ulus, 
dlagrs.  tables,  refs.  -{PIBAL  rept.  no.  713)  (AFOSR- 
3940)  (In  cooperation  with  General  Applied  Science 
Labs. ,  Westbury,  N.  Y. ,  AF  49(638)991)  (Sponsored 
Jointly  by  Aeronautical  Research  Labs;  and  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)217) 

AD  *45978  UnclassUied 

Also  published  in  High  Temperatures  in  Aeronautics; 
Proc.  iympoalum  held  in  Turin  to  celebrate  the  50th 
anniversay  of  the  Laboratorio  di  Aeronautics,  Poli- 
ticnico  di  Torino  (Italy)  (Sept.  10-12),  ed.  by  C. 

Ferrari.  Milano,  Tamburlnl  Editore,  1964,  p.  55-118. 

A  theoretical  and  experimental  investigation  of  mixing 
and  supersonic  combustion  is  presented.  A  review  of 
the  prcaiem  under  investigation  is  given  in  Section  I. 
Then  an  analysis  of  lnvisctd  flow  fields  with  a  finite 
r*  te  chemistry  for  a  hydrogen-air  reaction  is  presented 
in  Section  H.  In  Section  m,  an  analysis  of  a  turbulent 
mixing  for  flows  with  large  density  gradients  with  no 
chemical  reaction  Is  presented.  The  analysis  Is  com¬ 
pared  with  the  experimental  results.  In  Section  IV, 
the  results  of  the  experiments  in  supersonic  combustion 
are  presented. 


2411 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

THEORETICAL  STUDIES  OF  IN  VISCID  HYPERSONIC 


FLOWS  WITH  CHEMICAL  REACTIONS,  by  R. 
Vaglio-Laurin.  [1962]  (I6)p.  Inch  dlagrs.  (AFOSR- 
64-1032)  (AF  49(638)217)  AD  440975  UnclassUied 

Also  published  in  The  High  Temperature  Aspects  of  Hy¬ 
personic  Flow,  Proc.  of  the  AGARD-NATO  Specialists’ 
Meeting,  Rhode-Satnt-Genese  (Belgium)  (Apr.  3-6,  1962), 
ed.  by  W.  C.  Nelson.  New  York,  Pergamon  Press, 

1963,  133-148. 

Continuum  flows  about  blunt-nosed  slender  bodies  rep¬ 
resentative  of  missiles  and  satellites  are  considered 
with  emphasis  on  observables.  Solutions  applicable  near 
the  nose  and  very  far  downstream  are  presented  and 
evaluated  by  comparison  with  a  large  number  of  results 
obtained  by  numerical  experiments.  Effects  of  chemlca. 
reactions  on  fluid  mechanical  aspects  of  the  problem,  in 
particular  on  similitude,  are  discussed. 


2412 

Polytechnic  Inst,  of  Brooklyn.  Dei*,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

INVESTIGATION  OF  PLATES  AND  SHELLS  UNDER  EX¬ 
TERNAL  LOADING  AND  ELEVATED  TEMPERATURES, 
by  J.  Kempner.  Final  rept.  Feb.  1962,  24p.  Incl.  rels. 
(PIBAL  rept.  no.  599)  (AFOSR-2280)  (A F  49(636)302) 
AD  275308  UnclassUied 

An  investigation  was  made  of  plates  and  shells  under  ex¬ 
ternal  loading  and  elevated  temperatures.  Problems  of 
special  Interest  to  designers  of  missiles  and  aircraft 
arc  Included.  (Contractor's  abstract) 


2413 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

A  NEW  APPROACH  TO  THE  NUMERICAL  INTEGRA¬ 
TION  OF  DIFFERENTIAL  BOUATIONS,  by  J.  K.  M. 
Hadok.  [1959]  7p.  (AfOSR-3742)  (AF  49(638)302) 

UnclassUied 

Presented  at  the  Annual  meeting  ol  the  Geseilschaft  fUr 
Angewandte  Mathematik  und  Mechanik,  Hannover 
(West  Germany)  Mar.  23-28,  1959. 

Steady  states  normaUy  associated  with  elliptical  equa¬ 
tions  are  idealizations  and  it  is  more  natural  to  study 
them  as  limiting  states  of  transient  pr.Tcesses  described 
by  parabolic  or  hyperbolic  equations.  One  is  immediate¬ 
ly  led  to  the  employment  of  computers  as  experimental 
tools  for  the  testing  of  mathematical  models  for  the 
simulation  of  physical  processes.  In  principle,  the  above 
Is  extremely  simple  and  plausible,  but  its  execution  re¬ 
quires  a  great  deal  of  preliminary  work,  one  line  of 
which  is  the  main  subject  of  this  paper.  In  the  search 
for  more  efficient  methods  for  the  solution  of  dUference 
differential  equations,  a  full  utilization  of  the  asymp¬ 
totic  character  of  the  sought  solutions  was  tried.  With 
this  object  in  mind,  an  investigation  of  the  use  of  ex¬ 
ponential  functions  for  the  purpose  of  extrapolation  from 
initial  or  previously  predicted  data  has  been  undertaken 
with  promising  results. 
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2411 

Polytechnic  Inst,  of  Brooklyn.  Dept,  ol  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

REVIEW  OF  ELECTROMAGNETIC  DRAG  EFFECTS 
ON  SPACE  VEHICLES,  by  K.  P.  Chopra.  [1961]  (16j>. 
Incl.  rels.  [PIBAL  rept.  no.  643]  (AFOSR-447) 

(A F  49(638)445)  Unclassified 

Presented  at  Amer.  Astronaut.  Soc.  Symposium  on 
Interactions  of  Space  Vehicles  with  an  Ionized  Atmos¬ 
phere,  Washington.  D.  C. ,  Mar.  17,  1961. 

Various  electromagnetic  effects  contributing  to  the 
drag  of  a  space  vehicle  moving  in  an  ionized  atmosphere 
pervaded  by  a  magnetic  field  are  reviewed.  These  ef¬ 
fects  are  classified  into  2  broad  categories  based  on 
whether  the  electromagnetic  phenomena  are  induced  in¬ 
side  the  space  vehicle  or  in  the  surrounding  atmos¬ 
phere.  The  effects  falling  in  the  second  category  may 
be  analyzed  from  points  of  view  of  toe  atmosphere  be¬ 
ing  treated  as  a  continuum.  Such  areas,  where  improve¬ 
ments  can  be  made  to  gain  useful  informa, ion  of  inter¬ 
actions  of  a  space  vehicle  in  an  ionized  atmosphere  per¬ 
vaded  by  a  magnetic  field,  are  indicated.  Of  special 
interest  is  a  suggested  model  of  an  Ionized  cloud 
around  the  space  vehicle. 


2415 

Polytechnic  Inst,  of  Brooklyn.  Dept,  ol  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

ON  THREE-DIMENSIONAL  SWIRLING  WAKES,  by 
M.  H.  Steiger.  Feb.  1362.  lOp.  (PIBAL  rept.  no. 

739)  (AFOSR-2216)  (AF  49(638)445)  Unclassified 

The  velocity  Ilelds  of  3-dimensional  viscous  wakes 
with  small  swirl  and  streamwise  pressure  gradients 
are  examined  with  the  use  of  the  boundary  layer  approxi¬ 
mations,  Oseen’s  linearization  of  the  convective  terms, 
and  the  asumption  of  constant  fiuid  properties.  Trans¬ 
form  methods  yield  mathematically  exact  solutions  with 
general  types  of  initial  conditions.  The  theory,  while 
applicable  to  many  practical  problems  (such  as  de¬ 
scribing  the  phenomena  In  a  tip  vortex),  is  not  applied 
here  and  its  application  Is  left  for  future  investigation. 
(Contractor's  abstract) 


2416 

Polytechnic  Inst,  ol  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

ON  THE  ACCURACY  OF  APPROXIMATE  THRUST 
STEERING  SCHEDULES  IN  OPTIMAL  CORRECTIONAL 
MANEUVERS,  by  S.  E.  Mrekowitz.  Feb.  1962  [37  jp. 
incl.  diagrs.  tables.  (PIBAL  rept.  no.  741)  (AFOSR- 
2284)  (AF  49(638)445)  AD  274749  Unclassified 

A  frequent  variational  problem  is  one  for  which  the  fuel 
expenditure  is  to  be  minimized.  In  practice,  approxi¬ 
mate  thrust  steering  schedules  that  vary  bilinearly  or 
linearly  with  time  are  introduced  to  reduce  the  multi¬ 
dimensional  trials  involved  In  attaining  a  numer  .i  il 


solution.  The  degree  of  approximation  is  estabUshed 
which  Is  induced  when  these  approximate  programs  are 
used  for  the  correctional  maneuver  characterized  by  a 
small  parameter  which  is  related  to  the  percentage 
change  in  orbital  characteristics.  For  the  maneuver 
the  thrust  magnitude  is  assumed  to  be  constant  and  can 
be  of  the  same  order  as  the  central  force.  It  is  proved 
that  if  there  is  an  acceptable  error  in  the  minimum  value 
of  the  burning  tin>  then  the  bilinear  program  Is  appli¬ 
cable  regard! est  tu  .-isposed  e*d  constraints.  However, 
for  a  special  cl:  vs  of  correctional  maneuvers,  defined 
by  the  property  Jut  boundary  conditions  are  weakly  de¬ 
pendent  upon  the  circumferential  displacement,  one  can 
utilize  the  simpler  linear  program  with  the  same  degree 
of  accuracy.  Numerical  verification  of  this  theory  is 
given  by  considering  examples  and  comparing  the  re¬ 
sults  of  burning  time  and  terminal  values  of  *he  dependent 
variables  with  exact  solutions.  (Contractor  s  abstract) 


2117 

Polyt,  chnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N,  Y. 

LAMINAR,  TRANSITIONAL.  AND  TURBULENT  HEAT 
TRANSFER  TO  A  CONE- CYLINDER- FLARE  BODY  AT 
MACH  8.  0,  by  V.  Zakkay  and  C.  J.  Callahan.  Feb. 

1962  [56 J>.  incl.  diagrs.  tables,  refs.  (PIBAL  rept.  no. 
737)  (AFOSR-2359)  (AF  49(838)445)  AD  274122 

Unclassified 

Also  published  in  Jour.  Aerospace  Scl. ,  v.  29:  1403- 
T4T3,  T420,  Dec.  1962. 

An  experimental  investigation  of  the  laminar,  trarsi- 
tional,  and  turbulent  heat  trar-aer  rates  over  a  conical 
cylindrical  flared  body  is  presented.  Regions  tf  favora¬ 
ble,  zero,  and  adverse  pressure  gradient  on  the  body 
are  investigated.  The  experimental  results  are  com¬ 
pared  With  theory.  The  model  was  tested  at  a  free 
stream  Mach  number  of  8  and  a  Reynolds  number  of 

1. 6  x  10®  to  0. 3  x  1C^  per  In.  based  on  free  stream  con¬ 
ditions.  Various  stagnation- to- wall  temperature  ret 
ratios  were  obtained  by  cooling  the  model  prior  to  the 
test  with  liquid  nitrogen.  The  stagnation-to-wall  tem¬ 
perature  ratios  ranged  from  10  to  3. 3.  Theoretical 
predictions  gave  good  results  for  to*  heat  transfer 
rates  in  the  laminar  region,  and  fair  prediction  In  the 
transitional  and  turbulent  regimes  extending  over  the 
shoulder  and  forward  portion  of  the  cylindrical  body. 
Over  the  aft  portion  of  the  cylinder  and  over  the  flare, 
the  predictions  are  only  qualitatively  correct  and  under¬ 
estimate  the  heating  rate  by  a  factor  as  high  as  2.  Con¬ 
versely.  the  flat  plate  reference  enthalpy  method  is 
found  more  closely  to  predict  the  heat  rates  over  the  aft 
portion  of  the  body,  but  increasingly  to  overestimate  the 
heating  rates  over  the  forward  portion  of  the  cylinder. 

A  modified  equation  for  the  heat  transfer  coefL'.ieot  in 
the  transitional  and  fully  turbulent  region  based  on  the 
FPRE  (flat  plate  reference  enthalpy)  method  is 
then  presented.  This  method  gives  good  agreement 
with  the  experimeiaal  results.  The  following  is  con¬ 
cluded  from  the  results:  Cooling  the  wall  delayed  transi¬ 
tion  By  expanding  the  flow  rapidly  between  the  cone 
and  the  cylinder,  the  transition  Reynolds  number  Is 
reached  very  rapidly.  By  making  a  smooth  transition 
between  the  cylinder  and  the  flare,  no  separation 
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occurred  at  the  cylindrical  flare  junction.  The  transi¬ 
tional  and  turbulent  heat  transfer  In  the  presence  of  ar. 
adverse  pressure  gradient  may  be  predated  with  suffi¬ 
cient  accuracy  by  She  FPRE  method.  (Contractor's 
abstract) 


2418 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  [Aerospoce] 
Engineering  and  Applied  Mechanics,  N.  Y. 

A  STUDY  OF  AERODYNAMIC  EFFECTS  OF  ISOTHER¬ 
MAL  AND  TEMPERATURE  GRAD. ENT  ATMOS¬ 
PHERES  ON  RE-ENTRY  TRAJECTORIES,  by  L.  Rule 
Mar.  1962,  2Sp.  Incl.  illus.  diagrs.  refs.  (PIBAL 
rept.  no.  738)  (AFOSR-2411)  <AF  49(638)445) 

AD  281765  Unclassified 

The  behavior  of  skip  and  impact  trajectories  of  space 
vehicles  entering  an  atmosphere  in  which  temperature 
varies  with  altitude  is  studied.  The  atmosphere  is  di¬ 
vided  into  layers,  each  of  which  is  characterized  by  an 
appropriate  temperature  gradient.  Numerical  results 
for  heat  transfer  rates,  relative  decelerations  and  alti¬ 
tude  as  functions  of  fUght  time,  and  an  altitude- range 
history  for  STD  Day  (ARDC  Mcdel  Atmosphere,  1959) 
Hot  and  Cold  Day,  are  presented  for  selected  re-entry 
conditions.  These  results  are  compared  with  those  ob¬ 
tained  In  an  isothermal  (exponential)  atmosphere  for 
the  same  re-entry  conditions.  The  difference  In  peak 
heat  transfer  rates  and  maximum  relative  decelerations 
In  the  2  atmospheric  models  Is  not  significant  for 
properly  selected  scale  belgnts.  However,  the  effect 
of  temperature  variation  upon  minimum  elevation  for  the 
skip  trajectory  and  upon  range  to  point  of  impact  for  im¬ 
pact  trajectories  Is  noticeable.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  (Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

THERMAL  AND  CHEMICAL  EFFECTS  IN  WAKES,  by 
M.  H.  Bloom.  [1962]  [I4j>.  incl.  diagrs.  refs.  (PIBAL 
rept.  no.  732)  (AFOSR-2419)  (AF  49(638)445) 

AD  611191  Unclassified 

Presented  at  AGARD  meeting  or.  High  Temperature  As¬ 
pects  of  Hypersonic  Flow,  Brussels  (Belgium),  Apr. 

3-6,  1962. 

The  far-wake,  the  regions  in  which  diffusive  phenomena 
become  important  and  boundary-layer  phenomena  car.  be 
approximated,  is  discussed  quantitatively.  The  thermal 
and  chemical  effects  bearing  on  observable  phenomena 
are  discussed,  along  with  the  fluid  mechanical  factors 
that  these  effects  depend  upon.  Topics  include;  scaling, 
similitude,  and  orders  of  magnitude;  temperature  dis¬ 
tributions  and  electron  densities  in  far-wakes  calculated 
with  coupled  diffusion  and  detailed  rate  chemistry  of 
multicomponent  air;  effects  of  differing  values  of  the 
Lewis  and  Prandt!  number;  3-dlmensional  effects; 
stream-wise  pressure  gradient  effects;  and  unsteady 
effects. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

COMPRESSIBLE  VISCOUS  FLOW  IN  A  TWO- DIMEN¬ 
SIONAL  ADIABATIC  CHANNEL,  by  J.  SAsmg  aod  M.  H. 
Bloom.  May  1962,  3Sp.  incl.  diagrs.  tables,  refs. 
(PIBAL  rept.  no.  749)  (AFOSR-2968)  (Ap  19(636)445) 
AD  278128  Unclassified 

The  analysis  of  compressible  viscous  flc-r  in  a  "  -dimen¬ 
sional  adiabatic  channel  Is  made  by  means  of  a  e.  'uidary 
layer  approximation.  In  particular,  2-dinscasio«al 
laminar  flow  within  parallel  adiabatic  walis  is  treated. 
Some  solutions  were  obtained  which  are  in  agreement 
with  the  results  of  more  conventional  1-dlmenslona! 
flow  analysis  as  far  as  pressure  gradient  and  choking 
length  are  concerned.  However,  in  the  well-behaved 
cases  profile  changes  Involving  popping  and  reverse  flow 
are  observed.  This  can  bo  explained  on  the  basis  of  non- 
uniformity  in  density  and  momentum  over  the  cross  sec¬ 
tion.  Another  set  of  cases  which  exhibit  more  unusual 
behavior  are  obtained.  They  are  largely  associated  with 
positive  pressure  gradients  in  subsonic  flow  and  negative 
pressure  gradients  in  supersonic  flow.  It  is  observed 
that,  due  to  non-uniform  velocity,  the  flow  may  be  par¬ 
tially  supersonic  and  partially  subsonic  over  a  section. 
Mathematically,  the  initial  pressure  gradient  can  be 
prescribed  in  this  analysis.  Therefore,  the  unusual 
pressure  gradient  cited  can  be  obtained  in  principle. 

The  physical  significance  of  the  unusual  solutions  is 
discussed. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics]  N.  Y. 

THREE-DIMENSIONAL  EFFECTS  IN  VISCOUS  WAKES, 
by  M.  H.  Steiger  and  M.  K.  Bloom.  June  1962,  32p. 

Incl.  diagrs.  table.  (PIBAL  rept.  no.  711)  (AFOSR- 
2969)  (AF  49(638)445)  AD  278129  Unclassified 

Presented  at  IAS  Nai'i.  Summer  meeting,  Los  Angeles. 
Calif.,  June  19-22,  19S2. 

Also  published  in  AIAA  Jour. ,  v.  1,  776-782,  Apr.  1963. 

Three-dimensionality  in  wake-like  or  Jet-like  free  mix¬ 
ing  is  investigated.  The  first  section  of  the  report  deals 
with  the  general  mathematical  model,  in  which  the  bound¬ 
ary  layer  approximations  are  used  and  with  methods  of 
solution.  Lam'nar  and  turbulent  flow,  compressibility, 
unsteadiness  and  streamwise  pressure  gradients  are 
admitted  initially.  The  flux  forms  of  the  equations  are 
given.  Algebraic  integrals  of  the  energy  equations  and 
the  diffusion  (frozen-flow)  equations  arc  obtained.  A 
simplification  of  the  convective  terms,  roughly  corre¬ 
sponding  to  the  Oseen  approximation,  is  used  in  the 
asymptotic  downstream  region.  This  results  in  lineari¬ 
zation  in  the  case  of  constant- fluid -properties,  and  per¬ 
mits  the  derivation  of  convenient  solutions.  Correspond¬ 
ing  first-approximation  solutions  are  obtained  for  the 
compressible  case.  Finally,  second-approximation  im¬ 
provements  are  derived.  The  second  section  contains 
explicit  solutions  for  specific  configurations,  in 
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particular  i or  Hows  whose  initial  isovrls  are  of  ellip.lt: 
shape.  These  flows  may  be  wake-like  or  jet-hke.  Com¬ 
pressibility  is  admitted;  however,  the  flows  must  have 
uniform  pressure  and  be  steady.  The  final  section 
deals  with  interpretation  and  evaluation  of  the  results. 
(Contractor’s  abstract) 


2422 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  S.  Y. 

ON  THE  DISTRIBUTION  OF  ENTROPY  WITHIN  THE 
STRUCTURE  OF  A  NORMAL  SHOCK  WAVE,  by  M. 
Morduchow  and  P.  A.  Libby.  Aug.  1962,  70p.  incl. 
diagrs.  refs.  (PIBAI.  rept.  no.  759)  (AFOSR-3198) 
(AF  49(638)445  and  AF  49(838)217)  AD  234699 

Unclassified 

Presented  at  Symposium  on  Chemical  Engineering  in 
Space  Technology.  New  Orleans,  La.,  Mar.  10-13, 
1963. 

A  unified  mathematical  account  is  given  of  the  available 
knowledge,  together  with  additional  new  results  of  the 
entropj  distribution  through  a  normal  shock  wave.  The 
most  notable  feature  of  this  distribution  is  the  fact  that 
as  long  as  heat  conductivity  is  present  the  entropy  will 
first  increase  within  the  shock  until  it  reaches  a  maxi¬ 
mum  value  at  a  certain  point  inside  of  the  shock,  and 
then  diminishes  to  its  final  value  behind  the  shock.  A 
physical  discussion  of  the  results  is  given  in  addition 
to  a  review  of  the  phenomena  not  usually  included  in  the 
analysis  of  shock  wave  structure.  A  systematic  review 
of  -iassical  shock  wave  structure  according  to  the  N 
Navier-Stokes  equations  is  included  here  iogelher  with 
a  discussion  of  tlis  physical  validity  of  these  equations. 
The  structure  of,  and  the  entropy  distribution  within 
w,-ak  shock  waves  in  general,  and  shock  waves  of  arbi¬ 
trary  strength  with  Prandtl  numbers  cf  0,  3, 4  and  in¬ 
finity  are  analyzed  in  detail,  together  with  qualitative 
results  for  shtick  waves  in  general. 


?423 

PclylfcChnjf  (list.  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

AN  APPROACH  TO  PROBLEM  OF  OPTIMUM  ROCKET 
TRAJECTORIES,  by  S.  E.  Mcskowitz  and  L.  nog. 

[i960]  [3jp.  (AFOSR-3398)  (A  r  49(638)445) 

Unclassified 

Also  published  in  ARS  Jour. .  *.  31:  552-553,  Apr.  1961. 
For  abstract  see  item  no.  2159,  Vol  IV. 
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Polytechnic  Inst,  of  Brooklyn-  Dept,  of  Aerospace 
Engineering  and  Applied  Meciiar.i!  s,  N,  Y. 

ON  TAKE  OFF  FROM  CIRCULAR  ORBIT  BY  SMALL 


THRUST,  by  L.  Ting  and  S.  Brofman.  Aug.  1862,  28p. 
inti,  diagrs.  (PEBAL  rept.  no.  758)  (AF06R-3900) 

(AF  49(638)445)  AD  284799  Unclassified 

Analytic  solutions  for  the  trajectories  cf  taking  off  from 
a  circular  orbit  by  low  thrust  at  a  finite  angle  to  the  ra¬ 
dial  vector  are  presented.  The  solution  is  uniformly 
valid  for  the  entire  time  interval  measured  from  the  ini¬ 
tial  instant  at  take-off,  t  =  0,  to  t  =  0(l/<)  subjected  to 
the  upper  limit  set  by  the  assumption  of  small  thrust, 
where  t  is  the  ratio  of  thrust  to  the  central  force  at  t  -  0. 
The  zero  order  solution,  which  is  in  error  to  the  order 
t,  is  a  function  of  the  "slow"  time  variable  r  =  <t  and  re¬ 
duces  to  Tsien’s  solution  for  circumferential  thrust.  Due 
to  the  long  time  interval,  t  =  0  to  CXI  t),  the  standard 
techniques  for  the  next  order  solution  break  down.  The 
present  solution  is  obtained  by  splitting  it  into  2  parts; 
one  is  a  non-osclllatory  function  of  r  and  the  ether  is  an 
oscillatory  function  of  t  with  varying  periods.  With  this 
scheme  it  is  possible  to  simplify  the  equations  by  esti¬ 
mating  the  order  of  magnitude  oi  the  terms  for  the  entire 
interval.  For  the  first  order  solution  the  non-oscillatory 
part  is  uniquely  determined  irom  an  integral  equation 
while  the  oscillatory  term  cannot  be  uniquely  determined. 
This  indeterminacy  is  removed  by  the  requirement  of  the 
vanishing  of  the  secular,  terms  in  the  second  order  solu¬ 
tion  when  the  same  scheme  cf  splitting  the  solution  is  ap¬ 
plied.  The  same  technique  can  be  repeated  to  ootain 
higher  order  solutions.  Comparison  with  several  results 
from  numerical  integration  of  the  complete  equation 
shows  how  the  addition  of  the  first  order  solution  in¬ 
creases  the  accuracy  of  the  analytic  solution. 


2425 

Polytechnic  If. s..  f  Brooklyn.  Dept,  of  Aerospace 
Engineer  -  g  and  Applied  Mechanics,  N.  Y. 

LINEARIZED  DIFFUSION  IN  A  RELAXING  CONVECTEv’G 
GAS  WITH  PRANDTL  AND  LEWIS  NUMBER  EFFECTS, 
by  P.  M.  Sforza.  Sent.  1962,  22p.  incl.  diagrs. 

(PEBAL  rept.  no.  725')  (AFOSR-3979)  (A F  49(638)445) 
AD  287463  Unclassified 

The  linearized  model  oi  an  ideal  ga3  with  diffusion  proc¬ 
esses  and  rate  reaction  is  applied  to  1-dimensional  un¬ 
steady  motion  generated  by  initial  nonuniformities  of 
stale  and  velocity.  The  time-dependent  system  resem¬ 
bles  that  of  steady,  2-dimensionaJ.  free  mixing  of  jet 
or  wake  type.  The  twnpctral  and  spatial  character  of 
the  profiles  of  flow  variables  is  studied  analytically  for 
the  conditions  of  state  and  velocity  non-uniformities  with 
various  combinations  of  Lewis  and  Prandtl  numbers. 

This  model  corresponds  to  a  2-diroensioaal  viscous  free 
mixing  flow  of  an  ideal  dissociating  as  with  state  varia¬ 
tions  of  temperature  and  concentration. 


2426 

Polytechnic  Inst,  cf  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

[FLUID  MECHANICAL  AND  DYNAMICAL  PROBLEMS 
EMANATING  FROM  FYPEK VELOCITY  FLIGHT),  by  A. 
Ferri.  Final  rept.  Sept-  1,  1958-Oct.  31,  1962.  Nov. 
1962,  7p.  (aFOSR-393 0)  (AF  49(638)445)  AD  292720 

Unclassified 
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A  bibliography  is  presented  covering  the  following  prob¬ 
lems:  favorable  Interference  at  supersonic  speeds;  the 
shock  generator  technique  of  reducing  hypersonic  heat 
transfer;  the  stu  ty  of  the  dynamics  of  flight  of  aircraft, 
missiles  and  satellite  vehicles;  the  mechanics  of  colli¬ 
sion  between  particles  and  solid  surfaces  to  determine 
the  details  of  the  drag  mechanism  ai  extreme  altitudes; 
an  investigation  of  magnetohydrodynamic  flows  with  ap¬ 
plication  to  communication  with,  and  propulsion  ct, 
hypersonic  space  vehicles;  and  the  theoretical  and  ex¬ 
perimental  investigation  ef  boundary  layer  problems  in 
high  epeed  flow,  with  particular  application  to  mixing 
and  wakes. 


2427 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aerospace 
Engineering  and  Applied  Mathematics]  N. 

ON  CALCULATION  OF  THE  LAMINAR  SEPARATION 
POINT,  AND  RESULTS  FOR  CERTAIN  FLOWS,  by  M. 
Morduchow  and  S.  P.  Reyle.  [1962]  [2 Ip.  incl.  tables, 
refs.  (AF  49(633)445)  Unclassified 

Published  in  Jour.  Aerospace  ‘>ci. ,  v.  29:  996-997, 


In  view  of  the  difficulty  of  calculating  the  laminar  sepa¬ 
ration  point  exactly,  and  of  the  slight  discrepancies  even 
aciKg  exact  solutions,  it  appears  particularly  worth¬ 
while  to  have  available  an  approximate,  simple,  relia¬ 
ble  method  of  locating  the  separation  point  in  a  given 
adverse  pressure  gradient.  The  purpose  of  this  note  is 
to  show  the  application  of  the  method  given  by  Mordu¬ 
chow  and  Clarke  to  several  types  of  flows.  The  method 
is  shown  to  be  quite  simple  and  accurate  for  various 
daws. 


2428 

Polytechnic  Inst,  of  Brooklyn.  rvcpt.  of  Aerospace 
Engineering  and  Applied  .  L-chanlcs,  N.  Y. 

A  CREEP  LAW  TO  ACCOUNT  FOR  MATERIAL  COM¬ 
PRESSIBILITY,  by  F.  A.  Corrsrelll,  P.  Vental.-anu 
and  S.  A.  Patel.  Julv  1962,  6p.  (PfBAL  rept.  no.  6Svj 
(AF06R-S005)  (AF  AF06R-62-200)  AD  232331 

Unclassified 

Based  on  the  linear  stress-strain  relations  of  classi¬ 
cal  elasticity  and  the  analogy  between  creep  and  non¬ 
linear  elasticity,  a  creep  la  w  governing  ihe  behavior  of 
compressible  materials  is  formulated.  The  strain  and 
complementary  energy  functions  associated  with  the 
analogous  elastic  law  are  rovelopcd.  Finally  the  non¬ 
linear  elastic  law  is  used  in  deriving  the  moment- curva¬ 
ture  relations  governing  the  lateral  bending  ct  thin 
plates. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

CREEP  ANALYSIS  OF  COMPRESSIBLE  CIRCULAR 


PLATES,  by  S.  A.  Patel,  F.  A.  Cozzarelli  and  B. 
Venkatraman.  Aug.  1962  [15)p.  incl.  diagrs.  tables. 
(PIBALrept.  no.  057)  (AFOSR-3893)  (AF  AF06R- 
62-200)  AD  287042  Unclassified 

A  creep  bending  analysis  of  compressible  circular 
plates  is  presented.  The  analysis  is  based  on  an  itera¬ 
tive  procedure  applicable  in  general  to  such  plates  sub¬ 
jected  to  radially  symme:’ic  lateral  leads.  Solutions 
for  moments  and  deflections  are  obtained  for  simply 
supponed  and  clamped  edge  circular  plates  under  uni¬ 
formly  distributed  leads.  (Contractor's  abstract) 


2430 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Applied  Mechanics,  N.  Y. 

BIOT'S  VARIATIONAL  PRINCIPLE  IN'  HEAT  CONDUC¬ 
TION,  byT.  J.  Lardner.  [1962]  (11  ]p.  incl.  diagrs. 
tables,  refs.  (AFOSR-J437)  .'AF  AFOSR-62-200) 

Unclassified 

Also  published  in  AIAA  Jour. ,  v.  1:  196-206,  Jan.  1963. 

Biot's  variational  principle  is  applied  to  a  number  of  di:  - 
ferent  1-dimensional  heat  conduction  problems.  These 
problems  show  the  applicability  of  the  variational  prin¬ 
ciple  to  problems  involving  prescribed  r.eat  flux  boundary 
conditions  and  to  those  with  temperature-dependent  m* 
terlal  properties.  A  method  is  introduced  for  including 
boundary  conditions  when  these  are  expr-ssed  as  pre¬ 
scribed  heat  fluxes.  The  idea  behind  this  H  overall 
eneigy  balance  within  the  body,  which  is  a  constraint 
condition  to  be  satisfied  bv  the  time  histories  of  the 
generalized  coordinates.  The  variational  principle  is 
then  applied  to  the  well-known  problem  of  constant  sur¬ 
face  beat  flux  in  order  to  present  the  technique  and  pro¬ 
vide  a  basis  for  the  remaining  sections.  The  equiva¬ 
lence  of  the  result  obtained  in  applying  the  variational 
principle  for  a  prescribed  surface  'emperature  history 
to  that  obtained  for  a  prescribed  heat  flux  is  also  pointeo 
out.  Radiation  cooling  due  to  fourth  power  radiation  from 
semi-l»inite  solids  and  finite  slabs  together  with  radia¬ 
tion  according  to  Newton's  law  of  cooling  is  then  treated. 
Finally,  the  introduction  of  temperature-dependent  ma¬ 
terial  properties  in  discussed  and  the  determination  of 
tne  temperature  distribution  in  a  semi-inlinite  solid  with 
variable  properties  is  investigated.  (Contractor's 
abstract) 


Polytec ‘-me  Inst,  of  Brooklyn.  Dept,  of  Aerospace 
Engineering  and  Ap^.ied  Mechanics,  N.  Y. 

RADIAT  ION  BY  A  UNIFORMLY  ROTATING  POINT 
CHARGE,  by  H.  Aide.  June  1962,  28p.  (PIBALrept. 
no.  753)  (AFOSR-41.91)  (AF  AFOSR-63-1)  AD  290780 

Unclassified 

The  spectral  distribution  o I  the  radia**on  emitted  by  a 
uniformly  rotating  point  charge  in  a  dielectric  medium 
Is  evaluated  and  compared  to  the  Cerenkov  radiation  of  a 
untfondy  moving  cuarge.  Two  particular  cases  of  dis¬ 
persive  medium  are  analyzed.  First  the  orbit  os  the 
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charge  is  assumed  to  be  enclosed  in  *  perfectly  con¬ 
ducting  cylinder  which  acts  as  a  minor  lor  the  radia¬ 
tion;  in  the  second  case  the  charge  rotates  around  a 
dielectric  rod;  and  an  analysis  is  conducted  of  the  exci¬ 
tation  of  waves  which  propagate  along  the  rod.  (Con¬ 
tractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  (Dept,  of  Chemical 
Engineering]  H.  Y. 

NOVEL  TECHNIQUE  FOR  CHARACTERIZATION  OF 
ADSORPTION  RATES  ON  HETEROGENEOUS  SUR¬ 
FACES,  by  L.  M.  Naphtali  and  L.  M.  Polinsld.  [1962] 
[7]p.  incl.  dlagrs.  (AFOSR-J605)  (AF  49(638)337) 

AD  414005  Unclassified 


Also  published  in  Jour.  Phys.  Ciem. ,  v.  67;  369-375, 
Feb.  1963.  " 

A  novel  technique  is  proposed  for  obtaining  and  In¬ 
terpreting  data  on  adsorption  rates  to  a  catalyst  sur¬ 
face.  The  method  is  illustrated  by  actual  dab,  from  a 
hydrogen-on-nlckel  system.  The  amount  of  adsorbed 
gas  on  a  catalyst  which  is  part  of  an  isothermal  system 
varies  with  time  when  the  pressure  changes.  The  vari¬ 
ation  depends  on  the  adsorption  kinetics  and  the  hetero¬ 
geneity  of  the  surface.  For  a  sinusoidally  varying 
pressure,  the  dependence  of  the  adsorption  amplitude 
and  phase  lag  on  the  frequency  is  one  way  of  character¬ 
izing  adsorption  kinetics.  The  "frequency  response”  to 
an  induced  sinusoidal  pressure  variation  of  the  moles  of 
gas  adsorbed  on  a  uniform  surface  having  ;rst-order 
kinetics  can  be  computed  theoretically.  A  heterogene¬ 
ous  surface  is  assumed  to  be  an  assembly  ;  reries  of 
"different  uniform-surfaces”  randomly  interspersed. 

An  assembly  of  such  surfaces,  characterized  by  dif¬ 
ferent  rate  constants,  has  an  our-of-phase  component 
of  the  adsorption  which  resembles  a  spectrogram,  sepa¬ 
rating  the  effect  of  different  types  of  surface  sites  ir¬ 
respective  of  the  fact  that  adsorptions  are  occurring 
simultaneously  on  unlike  sites.  As  an  illustration  of 
the  technique,  hydrogen  adsorption  was  studied  on  a 
supported  nickel  catalyst.  The  effect  of  oxygen  addi¬ 
tion  to  the  catalyst  on  the  adsorption  kinetics  of  hydro¬ 
gen  was  studied.  It  was  found  that  an  increase  in  oxy¬ 
gen  content  reduced  the  amount  of  fast  adsorption  and 
increased  the  slow  adsorption.  It  was  possible  to  char¬ 
acterize  and  separate  the  rates  of  adsorption  of  both 
the  fast  and  the  slow  types.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  (Dept,  of  Chemistr-' !  N.  Y. 

PHOTOCHEMICAL  REACTIONS  IN  PLASTICS,  by  G. 
Oster.  Final  rept.  Feb.  28,  1959-St-u,  30,  1962, 

Dec.  1962  (29j>.  incl.  dlagrs.  refs.  (AFOSR-4376) 

(A F  49(638)2931  Unclassified 

This  report  contains  reprints  of  4  articles  written  under 
this  contract:  Piiotcreduction  of  Dyes  in  Rigid  media, 

1  A-  II  (item  no.  PIB.  14:001,  Vol.  II  and  Hem  no.  1701, 
Vo!.  HI):  Interdependence  of  Excited  States  of  Dlchroic 


Molecules  (item  no.  2434,  Vol.  VI);  and  Modifications 
of  Spectral  and  Semiconducting  Properties  of  Polyvinyl 
dene  Chloride  by  Ultraviolet  Light  of  Specific  Wave¬ 
lengths  (Item  no.  2325,  Vol.  V) 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Chemistry]  N.  Y. 

INTERDEPENDENCE  OF  EXCITED  STATES  OF 
DICHROIC  MOLECULES,  by  G.  Oster  and  G.  K.  Oster. 
[1962]  [10]p,  incl.  diagrs.  refs.  (AF  49(638)293) 

Unclassified 

Published  In  Luminescence  of  Organic  and  Inorganic 
Materials;  Inter nat'l.  Conf. ,  New  York  U. ,  N.  Y. 

[1961]  ed  by  H.  P.  Kallmann  and  G.  M.  Spruch.  New 
York,  Wiley  &  Sons,  1962,  p.  186-195. 

Triphenj'' methane  dyes  which  lack  trigonal  symmetry  of 
their  substituent  groups  are  colored  green  In  solution. 
Apparently  the  2  absorption  bands  at  each  end  of  the  visi¬ 
ble  spectrum  are  associated  with  the  2  dlchroic  axes. 
Although  the  free  dye  is  photochemlcally  inactive,  the 
dyes  when  bound  to  high  polymers  in  solution  are  capa¬ 
ble  of  being  photoreduced.  Furthermore,  the  bound  dye 
is  fluorescent  while  the  free  dye  Is  not,  due  to  compet¬ 
ing  internal  conversion  processes  which  are  suppressed 
on  binding.  Excitation  with  near  ultraviolet  light  gives 
a  green  fluorescence  (positively  polarized)  while  exci¬ 
tation  with  red  light  gives  a  deep  red  fluoreBcencs  (nega¬ 
tively  polarized).  Hence  it  appears  that  the  2  absorp¬ 
tion  bands  are  independent  electronic  systems.  Excita¬ 
tion  with  blue  light,  on  the  other  hand,  gives  green 
fluorescence  plu3  a  little  red  fluorescence.  Flash  spec¬ 
troscopy  of  bound  dye  was  carried  out  using  extremely 
high  intensity  filtered  light.  Excitation  with  red  light 
caused  a  reversible  decrease  of  the  long  wavelength  ab¬ 
sorption  band  while  excitation  with  blue  light  resulted 
in  a  reversible  decrease  in  both  peaks.  The  production 
of  metastable  species  is  not  appreciably  influenced  by  the 
presence  of  oxygen.  Furthermore  no  self -quenching  of 
thes  ;  species  Is  observed.  It  Is  concluded  that  the  ex- 
citt  1  molecule  imbedded  in  the  polymer  Is  protected 
from  external  quenching  influences.  (Contractor’s 
abstract) 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Chemistry]  N.  Y. 

PEROXIDE  DECOMPOSITION  AND  CAGE  EFFECT,  by 
W.  Braun,  L.  Rajbenbach,  and  F.  R.  Eirlch.  [1962] 
[5jp.  incl.  tables.  (AF  49(638)331)  Unclassified 

Published  in  Jour.  Phys.  Chero. ,  v.  66:  1591-1595, 

ScptT  1962, 

After  assuming  that  the  lifetime  of  the  acetoxy  radical 
is  of  the  same  order  as  the  "lifetime”  of  a  "germinate 
diffusive  combination”  reaction  (cage)  and  assuming 
that  ethane  results  from  the  germinate  combination  of 
methyl  radicals,  it  is  possible  to  relate  the  amount  of 
ethane  formed  to  microscopic  diffusion  parameters  and 
the  lifetime  of  the  acetoxy  radical,  while  assuming 
"free"  diffusion  of  the  radical  pairs.  The  calculation 
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lead  to  results  consistent  with  these  assumptions.  The 
rate  constant  lor  the  decarboxylation  of  the  acetoxy 
radical  was  calculated  to  be  k  -  1.  6  x  10®  sec"1,  at  60% 
and  the  activation  energy,  6.  6  kcal/mol.  In  order  to 
evaluate  the  possibility  ol  the  reaction  scheme  Involving 
the  germinate  combination  of  a  methyl  radical  with  an 
acetoxy  radical  to  explain  the  ’’cage"  methyl  acetate  ex¬ 
perimentally  observed,  a  calculation  was  carried  out 
assuming  this  mechanism.  The  ratio  of  cage  methyl 
acetate  to  cage  ethane  was  thus  calculated  and  it  agreed 
remarkably  well  with  the  experimentally  observed  rate. 
(Contractor's  abstract) 


dl/ference  occurred  In  the  CjHg/CO  ratio.  To  investi¬ 
gate  this  intensity  effect,  flash  photolysis  was  made 
over  a  wide  range  of  reduced  intensities,  as  low  as 
10*  fold  less  than  the  maximum  one,  and  the  transition 
intensity  region  for  a  change  in  C2H6/CO  ratio  and  CO 
quantum  yield  was  located.  This  phenomenon  illustrates 
the  more  general  fact  that  the  apparent  primary  proc¬ 
esses  observed  at  typical  flash  intensities  need  not  be 
the  same  as  the  primary  processes  found  at  low  intensi¬ 
ties.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Chemistry]  N.  Y. 

PHOTOCHEMICAL  STUDIES  IN  FLASH  PHOTOLYSIS, 
n.  PHOTOLYSIS  OF  ACETONE  WITH  FILTERED 
LIGHT,  byN.  Slagg  and  R.  A.  Marcus.  [1960]  [5]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-240)  (AF  49(638)- 
772)  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  34:  1013- 

Tfn^MarTI9Sr. 

Flash  photolysis  was  studied  in  the  absence  of  wave¬ 
lengths  below  200  mu.  Effects  of  acetone  pressure, 
light  intensity,  added  blacetyi,  temperature,  and  wave¬ 
length  were  investigated.  The  results  are  consistent 
with  primary  acts  postulated  previously  on  the  basis  of 
low-intensity  studies,  but  with  the  absence  of  compli¬ 
cating  first-order  secondary  reactions  at  these  high 
radical  concentrations.  Deactivation  of  excited  mole¬ 
cules  explains  the  pressure  effect  on  the  CgHg/CO 

ratio,  for  wall  effects  are  absent  under  flash  condi¬ 
tions.  A  hot  radical  mechanism  is  suggested  by  the 
data  for  methane  formation.  The  effect  of  wavelength 
on  CjHg/CO  ratio  in  regions  centered  near  260,  280. 
and  295  mu  is  rather  striking,  and  the  results  are  com¬ 
pared  with  trends  in  low-intensity  studies  in  the  same 
pressure  region.  (Contractor's  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  ol  Chemistry]  N.  Y. 

PHOTOCHEMICAL  STUDIES  IN  FLASH  PHOTOLYSIS. 
IV.  INTENSITY  AND  WAVELENGTH  EFFECTS,  by  A. 
Shilman  and  R.  A.  Marcus.  [1962]  [7jp.  Incl.  diagr. 
table,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)772  and  Allred  P. 
Sloan  Foundation)  Unclassified 

Also  published  in  Bull.  Soc.  Chim.  Belg. ,  v.  71:  653- 


Wavelength  and  Intensity  effects  which  have  been  ob¬ 
served  in  the  flash  photolysis  of  acetone  are  reviewed. 
Marked  nonmonotonic  wavelength  effects  occurred  in  the 
different  regions  investigated  (260,  280,  and  300  mu) 
and  serve  to  emphasize  the  problem  of  interpreting  ary 
data  obtained  with  unfiltered  light.  The  data  at  300 
mu  were  compared  with  those  obtained  with  continuous 
light  sources  10®  fold  less  intense.  A  considerable 
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Polytechnic  Inst,  ol  Brooklyn.  (Dept,  of  Chemistry]  N.  Y. 

PHOTOLYSIS  OF  DIBORANE  AT  1849  A,  by  W.  C. 
Kreye  and  R,  A.  Marcus.  [1961],9]p.  incl.  diagrs. 
tables,  rels.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  49(638)772]  and  Office  of 
Naval  Research)  Unclassified 

Published  t  Jour.  Chem.  Pliy». ,  v.  37-  419-427,  July 


The  photolysis  of  diborane  at  1849  A  has  been  studied. 
The  products  have  been  found  to  be  H„  B^H  jq,  BjHjj, 

and,  at  low  pressures,  a  — BH—  polymer.  Reaction  or¬ 
ders  at  4°C  have  been  obtained  from  linear  plots  of  re¬ 
action  products  vs  time  for  a  range  of  diborane  pres¬ 
sures  from  0.  08  to  80  cm,  and  at  2  light  intensities. 
Lineai  relations  between  products  and  time  existed  only 
at  very  low  conversions  (-1%)  which  required  the  devel¬ 
opment  of  a  low-temperature  separation  method  for 
manipulating  and  analyzing  the  traces  of  H10  and 

BgHjj.  Because  of  the  reactivity  of  these  compounds,  a 

detailed  conditioning  procedure  was  employed  for  the 
glass  system.  A  mechanism  consistent  with  the  kinetic 
data  and  sugged  by  the  kinetic  results  of  thermal  and 
photosensitized  decomposition  o.'  diborane  is  postulated: 
the  BgHjj  is  assumed  to  be  formed  from  a  dissociation 

of  BjHg  into  BHj’s,  the  latter  arising  from  an  excited 
molecule.  The  B^Hjg  and  polymer  are  assumed  to  be 
formed  from  a  dissociation  of  B2Hg  into  B2Hj  and  H, 

followed  by  radical  recombination.  There  Is  a  signifi¬ 
cant  difference  between  the  kinetics  of  thermal  and 
photochemical  BsHjj  formation,  a  result  which  may  be 
due  to  the  considerable  energy  excess  of  the  1849  quan¬ 
tum  over  that  needed  for  dissociation  (~125-kcal  excess). 
The  primary  quantum  yield  of  the  step  forming 

and  H  is  about  10  times  higher  than  that  of  the  one  form¬ 
ing  BHj's.  A  rather  rough  estimate  suggests  that  the 
former  is  of  the  order  of  magnitude  of  unity.  (Contrac¬ 
tor’s  abstract) 
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COMBUSTION  INSTABILITY':  NON-LINEAR  ANALYSIS 
OF  WAVE  PROPAGATION  IN  A  LIQUID  PROPELLANT 
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ROCKET  MOTOR,  by  S.  Z.  Burstein  and  V.  D.  Agosta, 
Mar.  1962,  134p.  incl.  dlagrs.  rels.  (Rept.  no.  PRL- 
62-15)  (AFOSR-2614)  (AF  49(638)165)  AD  282970 

Unclassified 

A  simplified  model  for  the  combustion  of  a  bipropel- 
lant  spray,  with  droplet  break  up,  in  the  steady  and 
nonsteady  state,  in  a  liquid  propellant  rocket  motor, 
is  presented.  Only  the  longitudinal  modes  of  nonlinear 
high  frequency  combustion  instability  are  considered, 
and  the  method  of  obtaining  a  priori  prediction  of 
the  stability  or  shocking  limits  of  these  pressure 
waves  in  a  given  rocket  configuration  is  shown.  In 
addition,  a  new  technique  for  obtaining  the  composition 
of  a  complex  chemical  system  in  equilibrium  is  used. 
The  longitudinal  modes  of  nonlinear  high  frequency 
combustion  instability  in  liquid  propellant  rocket  motors 
are  studied  theoi  etically  by  maintaining  the  non¬ 
linearity  of  the  diflei  entlal  equations. 
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Polytechnic  Lost,  of  Brooklyn,  Dept,  of  Mechanical 
Engineering,  N.  V. 

COMBUSTION  INSTABILITY;  SHOCK  WAVE  PROPA¬ 
GATION  IN  A  LIQUID  PROPELLANT  ROCKET  MOTOR, 
by  W.  Chinitz  and  V.  D.  Agosta.  June  1962.  94p.  Incl. 
diagrs.  tables,  refs.  (Rept  no.  PP.L-62-13)  (AFOSR- 
3498)  (AF  49(638)165)  AD  282363  Unclassified 

A  model  is  presented  for  longitudinal  shock  wave  propa¬ 
gation  in  liquid  propellant  rocket  ergines.  The  equa¬ 
tions  are  written  for  the  gas  subsystem  with  appropri¬ 
ate  terms  included  in  the  conservation  equations  to  ac¬ 
count  for  the  evaporation  and  subsequent  combustion  of 
liquid  fuel  drops.  Drag  terms  are  Included  to  account 
for  tlie  friction  which  may  exist  between  the  gas  and 
liquid  fuel  drops  when  the  velocities  of  each  subsystem 
are  not  equal.  The  possibility  of  droplet  shattering  due 
to  the  action  of  large  aerodynamic  forces  is  also  includ¬ 
ed  in  the  analysis.  Finally,  the  effect  of  gaseous  dis¬ 
sociation  is  included  employing  the  assumption  that 
chemical  equilibrium  exists  in  the  gas  at  the  stations 
of  interest.  This  analysis  indicates  that  mass  and  heat 
addition  and  drag  effects  will  substantially  affect  the 
gas  dynamic  state  downstream  of  a  shock  wave.  Qual¬ 
itatively,  the  addition  of  mass  appears  to  be  the  pre¬ 
dominating  effect.  The  analysis  is  employed  to  ex¬ 
amine  the  effects  of  shock  waves  on  a  system  in  which 
liquid  drops  are  suspended  in  an  oxidlzlr-;  atmosphere. 
The  analysis  is  also  utilized  to  examine  shock  wave 
propagation  in  a  liquid  prooeliant  rocket  engine. 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y. 

NONLINEAR  FLEXURAL  VIBRATIONS  OF  S'  N'DWICH 
PLATES,  by  Y.  -Y.  Yu.  Feb.  1362.  !9p.  inci.  rels. 
(Technical  note  no.  12)  (AFOSR-1310)  (AF  49(638)453) 
AD  289871  Unclassified 

Also  published  in  Jour.  Vtoust.  See.  Araer..  v.  24; 
Tm-H83,  Sept.  19b2. 


A  set  of  nonlinear  equations  describing  the  vibrations  of 
sandwich  plates  Is  derived.  These  equations  are  then 
applied  to  a  plate  vibrating  In  plane  strain  and  to  a  rec¬ 
tangular  plate,  with  the  boundary  edges  assumed  to  be 
hinged  in  both  cases.  11  is  shown  that  the  nonlinear  fre¬ 
quencies  increase  with  the  amplitude  of  vibration  and  that 
transverse  shear  deformations  play  an  important  role. 
However,  the  effect  produced  by  these  deformations  de¬ 
creases  with  increasing  amplitudes  of  vibration.  (Con¬ 
tractor's  abstract,  modified) 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y. 

APPLICATION  OF  VIBRATIONAL  EQUATION  OF  MO¬ 
TION  TO  THE  NONLINEAR  VIBRATION  ANALYSIS  OF 
HOMOGENEOUS  AND  LAYERED  PLATES  AND  SHELLS, 
byY. -Y.  Yu.  [1962]  (8 }p.  incl.  refs.  (AF06R-2256) 
(AF  49(638)453)  AD  289868  Unclassified 

Presented  at  Winter  annual  meeting  of  the  Amer.  Soc. 
Mech.  Eng. ,  New  York,  Nov.  25-30,  1962. 

Also  published  in  Jcur.  Appl.  Mech. ,  v.  30;  79-86, 

Mar.  "156 JI 

An  integrated  procedure  is  presented  for  applying  the 
variational  equation  of  motion  to  the  approximate  anal¬ 
ysis  of  nonlinear  vibrations  of  homogeneous  and  layered 
plates  and  shells  involving  large  deflections.  The  pro¬ 
cedure  consists  oi  a  sequence  of  variational  approxima¬ 
tions.  The  first  of  these  involves  an  approximation  In 
the  thickness  direction  and  yields  a  system  of  equations 
of  motion  and  boundary  conditions  for  the  plate  or  sheU. 
Subsequent  variational  approximations  with  respect  to 
the  remaining  space  coordinates  and  time,  wherever 
needed,  lead  to  a  solution  to  the  nonlinear  vibration 
problem.  The  procedure  13  illustrated  by  a  study  of  the 
nonlinear  free  vibrations  cf  homogeneous  and  sand*  ich 
cylindrical  shells,  and  it  appears  to  be  applicable  to 
still  many  other  nomogeneous  and  composite  elastic  sys¬ 
tems.  (Contractor’s  abstract) 
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Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  s'.  Y. 

VIBRATIONS  OF  SANDWICH  PLATES  AND  SHELLS,  by 
Y.  -Y.  Yu.  Final  rept.  Nov.  1962.  6p.  (AFQSR-4162) 
(AF  49(638)453)  Unclassified 

The  objective  cf  the  ’•esearch  was  to  investigate  the  vari¬ 
ous  aspects  oi  vibrations  of  plates  and  shells,  and,  in 
particular,  those  cf  sandwich  and  layered  plates  and 
shells.  Some  related  equilibrium  problems  were  also 
studied;  beth  theory  and  application  were  emphasized. 
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Polytechnic  Inst,  of  Brooklyn.  [Dept,  ol  Mechanical 
Engineering]  N.  Y. 

NONLINEAR  VIBRATION  ANALYSIS  OF  PLATES  AND 
SHELLS  (Abstract),  by  Y.-Y.  Yu.  i'962]  (2]p. 
(AFOSR-64-2472)  (AF  49(638)453)  AD  453960 

Unclassified 

Also  published  In  Nonlinear  Problems;  P.-oc.  of  a 
Symposium,  Wisconsin  U. ,  Ma disco  (Apr.  30-May  2, 
1962)  ed.  by  R.  E.  Langet .  Madison,  Wisconsin  U. 
Press,  1963,  p.  284-285 

An  approximate  method  is  presented  for  the  analysis  of 
nonlinear  vibrations  of  plates  and  shells  Involving  large 
deflections.  The  proposed  method  consists  of  a  sequence 
of  variational  approximations  based  upon  the  variational 
equation  of  motion.  The  first  of  these  involves  an  ap¬ 
proximation  In  the  thickness  direction  and  yields  an  ap¬ 
proximate  system  of  differential  equations  of  motion  and 
appropriate  boundary  conditions  for  the  plate  or  shell. 
When  some  or  all  of  these  differential  equations  and/or 
boundary  conditions  cannot  be  solved  and  catlsfied  ex¬ 
actly,  subsequent  variational  approximations  with  re¬ 
spect  to  the  remaining  space  coordinates  and  time  may 
be  further  carried  out.  The  derivation  of  the  plate  and 
shell  equations  and  the  steps  taken  in  the  solution  there¬ 
fore  constitute  a  continuous  process.  The  method  is 
applicable  in  layered  composite  plates  and  shells  as 
well  as  those  a f  the  homogeneous  type.  For  Illustration 
of  the  method,  the  nonlinear  free  vibrations  of  sand¬ 
wich  plates  and  cylindrical  shells  are  studied.  The  vi¬ 
bration  study  Included  the  effect  of  transverse  shear  de¬ 
formation,  the  importance  of  which  has  been  established 
previously  an  linear  vibrations  of  sandwich  structures. 
For  uonllntnr  vibrations  on  such  structures,  the  impor¬ 
tance  of  the  transverse  shear  effect  on  the  frequency  is 
found  to  decrease  with  increasing  vibration  amplitude. 

It  is  also  shown  that  both  the  transverse  shear  and 
nonlinear  effects  are  of  less  Importance  to  cylindrical 
shells  than  to  plates.  (Contractor's  abstract,  modified) 
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THE  DERIVATION  OF  NETWORK  FUNCTIONS  FROM 
PHASE  FUNCTIONS,  by  S.  Deutsch.  Mar.  6,  1962 
[22 ]p.  tael,  diagrs.  refs.  (Research  rept.  no. 
PIBMRI-1006-82)  (AFO6R-2406)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  AF  18(600)- 
1505)  AD  277511  Unclassified 

Equations  are  developed  for  deriving  a  network  function 
F(8)  given  Us  pliase  function  T(8).  Several  numerical 
examples  are  given.  In  each  case,  the  recurrence  of 
the  given  T(8)  function  in  F(J8)  is  a  means  of  checking 
the  accuracy  erf  the  derived  F(s)  function.  The  real 
part  of  log  F(J8)  yields  the  log  magnitude  response,  Jog 
M(8).  The  enmples  indicate  that  the  mathematical 
operations  of  findings  F(s)  are  relatively  simple.  The 
equations  are  also  employed  to  evaluate  certain  definite 
logarithmic  integrals. 
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BILINEAR  PATTERN  CLASSIFIERS,  by  J.  F. 
Kampmeier.  Mar.  12,  1962,  26p.  tael,  diagrs.  table, 
refs.  (Research  rept.  no.  PIBMRI- 896-62)  (AFOSR- 
2417)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Of  .'lce  (Durham),  and 
Office  of  Naval  Research  unqer  AF  18(600)1505) 

AD  277417  Unclassified 

An  analysis  of  the  requirements  for  a  portion  of  a  general 
pattern  recognition  system,  and  the  design  of  a  classifier 
which  meets  those  requirements  are  presented.  The 
problem  of  pattern  recognition  is  divided  into  2  parts, 
measurement  and  classification.  Classification  alone  is 
considered  in  this  report.  It  is  shown  that  the  function  of 
a  classifier  can  be  reduced  to  the  realization  of  an  arbi¬ 
trary,  n-variable  switching  function.  A  further  require¬ 
ment  upon  the  classifier  is  that  it  must  be  capable  of 
learning  through  experience.  Several  methods  of  design¬ 
ing  a  classifier  With  learning  ability  are  fwmd  either  to 
be  unreasonably  complex  or  to  not  have  sufficient  flexi¬ 
bility  in  realizing  switching  functions.  A  new  type  of  net 
work  is  introduced  which  meets  the  requirements  for  a 
practical  classifier.  The  classifier  netowrk  becomes 
capable  of  learning  if  feetfcack  is  added.  Application  of 
Laplace  transform  theory  shows  that  correct  recognition 
Of  patterns  occur  after  several  presentations  of  all  pat¬ 
terns  to  be  classified.  (Contractor's  abstract) 
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CARRIER  MULTIPLICATION  IN  Ge  AT  X-BAND,  by 
S.  J.  Freedman.  Feb.  27,  1962  [28]p.  tad.  Ulus, 
diagrs.  refs.  (Research  rept.  no.  PIBMRI-995-62) 
(AFOSR-2652)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Army  Research  Office  (Durham), 
and  Office  oi  Naval  Research  under  AF  18(600)1505) 

AD  288994  Unclassified 

Experiments  have  been  performed  to  observe  breakdown 
in  Sb-doped  Ge  at  4. 2°K  under  strong  rf  illumination  at 
9. 3  kmc/sec.  An  interpretation  o rf  the  results  in  terms 
of  a  phenomenological  rate  equation  shows  tnat  the  re¬ 
laxation  times  for  carrier  multiplication  are  too  lc-ng  to 
allow  efficient  harmonic  generation.  The  switching 
times  measured  for  breakdown  are  used  to  explain  pre- 
result-,  of  Seegjr  on  a  proposed  low  temperature 
limiter.  Preliminary  measurements  of  the  third  har¬ 
monic  field  induced  at  78° K  seem  to  confirm  the  field  de¬ 
pence  of  a  recent  theory  of  Pa  ran  jape.  (Contractor's 
abstract) 
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THE  THEORY  AND  DESIGN  OF  F  M.  RECEIVERS,  by  D. 
Hess.  May  II,  1962,  84p.  tad.  diagrs.  (Research 


'  552  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


rapt.  no.  PIBMRI-1026-62)  (AFOSR-2654)  (Sponsored 
Jointly  by  Air  Force  Office  oi  Scientific  Research,  Army 
Research  Office  (IXiham),  and  Office  cf  Naval  Re¬ 
search  under  AF  18(600)1505)  AD  282110 

Unclassified 

The  spectrum  of  an  FM  wave  modulated  by  gaussian 
noise  is  studied.  As  the  rms  frequency  deviation  of 
the  wave  becomes  greater  than  the  maximum  frequency 
component  of  the  modulating  signal,  the  power  spec¬ 
trum  ot  the  FM  wave  becomes  gaussian  in  form  inde¬ 
pendent  of  the  power  spectrum  of  the  modulating  signal. 
The  response  of  linear  band-pass  networks  to  an  FM 
signal  is  studied.  The  response  of  the  linear  network 
is  written  as  the  sum  of  a  quasi  static  response  and  an 
error  term.  The  quasi  static  response  is  a  modified 
version  of  the  steady  state  response.  The  modification 
permits  a  very  tight  bound  to  be  put  on  the  error  term 
and  hence  leads  to  very  tight  bandwidth  specifications 
on  FM  filters.  Several  new  and  several  existing  FM 
demodulators  are  studied  to  establish  design  criteria 
for  the  demodulators.  Finally  the  ability  of  a  phase- 
lock  loop  to  demodulate  an  FM  signal  is  studied.  Re¬ 
lationships  are  derived  which  specify  the  minimum 
closed  loop  bandwidth  needed  to  demodulate  a  given 
FM  signal  with  a  specified  amount  of  output  distortion. 
The  design  of  a  phase-lock  demodulator  is  considered 
with  and  without  the  use  of  a  limiter.  It  is  shown  that 
an  increase  in  closed  loop  bandwidth  takes  the  place 
of  limiting.  (Contractor's  abstract,  modified 
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A  HOMOGENEOUS  NETWORK  APPROACH  TO  SELF¬ 
STRUCTURING  SYSTEMS,  by  R.  J.  Feldmann.  June 
1962,  84p.  lncl.  diagrs.  tables,  refs.  (Research 
rept.  no.  PIBMRI-1014-62)  (AFOSR-2657)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research, 
Army  Research  Office,  and  Office  of  Naval  Research 
under  AF  .8(600)1505)  AD  282031  Unclassified 

A  homogeneous  network  approach  to  self- structuring 
systems  is  reported.  The  homogeneous  delay  net¬ 
works  provide  a  suitable  physical  realization  of  a  sys¬ 
tem  in  which  self-structuring  could  occur.  The  inves¬ 
tigation  of  the  general  network  aspects  of  self-struc¬ 
turing  systems  is  an  attempt  to  formulate  the  Inherent 
physical  and  structural  limitations  of  any  structured 
system.  Only  the  network  aspects  of  self-structuring 
systems  are  invest  igated.  Future  activity  should  be 
directed  teward  the  application  of  the  homogeneous 
delay  networks  to  the  investigation  of  the  nature  of 
self-organization. 
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CONSTANT  EFFICIENCY  2N-PORT  NETWORKS,  by 
H.  Kurss.  May  7,  1962  [4fc>.  (Rept.  no.  1027) 
(AFOKR-2751)  (AF  18(600)1505)  Unclassified 


The  efficiency  of  a  2N-port  network  is  the  fraction  cf  the 
input  power  which  is  delivered  to  the  load.  It  is  shown 
that  a  2N-pcrt  whose  input  is  zero  for  all  lossless  loads 
will  have  a  constant  efficiency  tor  arbitrary  active  or 
passive  loads.  The  general  constant  efficiency  2N-port 
is  represented  as  the  cascade  connection  of  a  lossless 
2N-port  with  either  a  ratio  repeater  or  a  power  reverser 
or  both.  These  component  networks  have  constant  effi¬ 
ciencies  which,  are,  respectively,  +1,  an  arbitrary 
positive  nu:  her,  -1.  For  reciprocal  networks  the  ratio 
repeater  Is  absent  while  for  passive  networks  the  power 
reverser  is  absent. 


Polytechnic  Inst,  of  Brooklyn.  Microwave  Research 
Inst. ,  N.  Y. 

THE  OPTIMAL  CONTROL  OF  CHEMICAL  PROCESSES, 
by  C.  B.  Brosilow.  July  3,  1962  [114]p.  lncl.  diagrs. 
refs.  (Research  rept.  no.  PBMRI- 1023-62)  (AF06R- 
2398)  (Sponsored  jointly  by  Air  Force  Office  cf  Scientific 
Research,  Army  Research  Office,  and  Office  of  Naval 
Research  under  AF  18(600)1505)  AD  28616C 

Unclassified 

Attention  is  focused  on  obtaining  a  near  optimal  con¬ 
troller,  for  chemical  processes,  which  is  simple  to 
design  and  inexpensive  to  implement.  Pontryagin'a 
technique  is  used  to  show  that  for  a  quadratic  abjective 
function,  and  a  process  which  is  described  by  a  set  of 
ordinary  differential  equations,  linear  in  the  controllable 
variables,  the  optimal  control  is  on-olf  control,  when  the 
controllable  variables  are  assumed  to  be  bounded.  A 
technique  of  parameter  optimization  is  developed  and 
used  to  obtain  the  equations  which  specify  the  switching 
times.  These  equations  are  restricted  to  processes 
which  can  be  approximated  by  stable,  linear,  stationary 
differential  equations.  For  the  special  case  of  one 
switch  it  is  shown  that  the  control  ’aw  can  be  transformed 
into  a  switching  criterion  which  is  linear  in  the  process 
outputs.  Employing  this  criterion  continuously  results 
in  a  feedback  controller  which  requires  only  a  relay  and 
a  summing  device  for  implementation.  Analog  compu¬ 
ter  studies  an  the  rontxol  of  both  underdamped  and  ever- 
damped  systems  with  the  'one  switch  into  the  future’  op¬ 
timal  controller  show  that  this  controller  gives  a  virtu¬ 
ally  dead  beat  type  of  response  even  for  severe  disturb¬ 
ances.  (Contractor's  abstract) 


2452 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research 
Inst. ,  N.  Y. 

CRITICALLY-DAMPED  COMPENSATION  FOR  BROAD¬ 
BAND  AMPLIFIERS,  by  S.  Deutsch.  July  23,  1862 
[25}p.  lncl.  diagrs.  tables,  refs.  (Research  rept.  no. 
PIBMRI- 1051-62)  (AFOSR-4503)  (Sponsored  Jointly  by 
Air  Force  Office  cf  Scientific  Research,  Army  Research 
Office  (IXirham),  and  Office  ot  Naval  Research  under 
AF  18(600)1505)  AD  293853  Unclassified 

Also  published  in  L  E.  £.  E.  Trans,  on  Circuit  Theory, 
v.  CT-IO-WI-US,  Mar.  1963. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Lossless  critically-damped  2 -terminal  and  3-terratnal 
ladder*  are  considered  as  a  means  of  compel ''.ting  for 
parasitic  shunt  capacitance  In  broa&und  amplifiers. 
Equations  are  presented  that  simplify  the  design  a  these 
ladders.  The  capacitance  and  inductance  values  are 
tabulated  for  ladders  that  contain  up  to  7  reactive  ele¬ 
ments.  The  analysis  is  extended  to  the  limiting  cases 
of  an  Infinite  number  cf  elements.  The  element  values 
and  transient  responses  of  these  optimum  ladders  are 
derived.  Using  a  figure  of  merit  that  is  basxi  on  the 
slope  of  the  Step  response  at  Its  half-amplitude  point, 
the  Infinite  2-terminal  ladder  is  59%  better  than  an  un¬ 
compensated  circuit  while  the  3-terminal  ladder  is  117% 
better.  (Contractor's  abstract) 
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FREQUENCY  OF  MODULATION  NOISE,  by  J.  T. 
Frankie.  Aug.  31,  1962,  63p.  incl.  diagrs.  tables, 
refs.  (Research  rept.  no.  PIBMRI-1041-62)  (AF06R- 
4504)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Army  Research  Office,  and  Office  of 
Naval  Research  under  AF  16(600)1505)  AD  606942 

Unclassified 

The  noise  characteristics  of  a  commercial  FM  receiver 
were  determined  experimentally  and  compared  with  the 
theoretical  results  of  Middleton  and  Stumpers.  The 
theoretical  solutions  are  derived  on  the  basis  of  both 
gausstin  and  rectangular  receiver  IF  characteristics. 
The  experimental  results  follow  the  rectangular  solu¬ 
tion  for  low  carrier  to  noise  ratio  and  the  gaussian 
solution  for  high  carrier  to  noise  ratio.  This  is  ex¬ 
plained  by  the  characteristics  of  the  receiver  and  FM 
noise  theory.  A  novel  technique,  employing  an  envelope 
detector,  is  used  to  measure  carrier  to  noise  ratio 
prior  to  the  FM  detector.  The  thesis  also  Includes  in¬ 
formation  helpful  In  consolidating  the  FM  noise  theory 
in  the  literature. 
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DC  EFFECTS  UNDER  MICROWAVE  EXCITATION  OF 
TIRN  FERRITE  FILMS,  byW.  Heinz.  Oct.  3,  1962, 

58p.  incl.  diagrs.  (Research  rept.  no.  PIBMRI-1085- 
62)  (AFO6R-4S03)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office, 
and  Office  of  Naval  Research  under  AF  18(660)1505) 

AD  298304  Unclassified 

The  dc  v  .-age,  developed  along  the  plane  of  a  thin  film 
of  ferre  nagnetlc  or  ferrlmagnetlc  material  under  micro¬ 
wave  ex.  <tatlon,  has  been  observed  In  ferrite.  The 
voltage  is  generated  along  the  direction  of  the  microwave 
magnetic  field,  which  is  perpendicular  to  the  static 
field  (also  in  the  film  plane).  An  expression  is  derived 
for  the  voltage  developed  across  a  film  located  In  a 
standing  wave  pattern  near  a  point  of  maximum  mag¬ 
netic  field.  11  is  a  modification  of  a  formula  developed 
by  Juretschke  for  metals,  to  Include  ferrites.  Two 


magnetite  (FejO^)  films  were  investigated  at  X-band. 

In  order  to  t’Kild  up  the  fields  sufficiently  for  the  signal 
to  be  detected,  the  films  were  mounted  In  a  cavity.  The 
cavity  war  critically  coupled  at  ferromagnetic  resonance 
and  the  Incident  peak  power  was  varied  between  one  and 
three  Kilowatts.  The  linear  relation  between  voltage  and 
Incident  power,  and  the  reversal  of  voltage  with  dc  mag¬ 
netic  Held  reversal  were  confirmed  experimentally.  The 
experimental  curve  shape  of  the  voltage  vs  static  mag¬ 
netic  field  was  intermediate  between  a  dispersion  type 
and  an  absrrptlon-type.  The  voltage  developed  In  fer¬ 
rites  is  considerably  lower  than  that  In  ferromagnetic 
conductors  became  the  effect  depends  on  the  microwave 
current  density  In  the  film.  Thus,  we  have  a  sensitive 
means  for  the  detection  of  ferromagnetic  resonance  in 
thin  films  of  good  conductors,  but  this  application  is  not 
practical  for  ferrite  films.  In  the  case  of  the  latter, 
the  phenomenon  may  shed  light  on  the  conductivity,  Hall 
effect,  and  magnetoresistance  at  microwave  frequencies. 
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ANALYSIS  OF  THREE  COUPLED  OSCILLATORS,  by 
H.  S.  Hou.  July  25,  1962  [24  Jp.  (Research  rept.  no. 
PIBMRI-946-61)  ,AF  18(600)1505)  Unclassified 

The  special  simple  problem  of  3  coupled  oscillators  is 
analyzed  from  a  number  of  points  cf  view  to  shed  light 
on  the  nature  of  various  general  approximation  proce¬ 
dures  which  may  be  employed.  These  approximation 
procedures  are,  essentially  of  the  "coupled  mode”  form 
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CHEMICAL  ANALYSIS  OF  IRON  CONTENT  OF  FER¬ 
RITES,  by  V.  L.  Garik  and  L.  M.  Sllber.  Jan.  16, 

1962  [5 Jp.  (Rept.  no.  986)  (AF  18(600)1505) 

Unclassified 

A  method  for  the  analysis  of  ferrous  and  ferric  Ion  in 
ferrites  and  related  compounds  is  described.  Step-by- 
step  procedures  are  given  for  sample  preparation, 
standardization  of  reagents,  and  titration.  (Contractor's 
abstract) 
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CONVERGENCE  PROPERTIES  OF  A  MODEL-REFER¬ 
ENCE  ADAPTIVE  CONTROL  SYSTEM  FROM  A  SIMPLE 
STABILITY  CRITERION,  by  J,  J.  Bonglorno,  Jr.  [1962] 
[8j).  (Sponsored  Jointly  by  [Air  Force  Office  of  Scientific 
Research  under  AF  18(600)1505]  and  Army  Research 
Office  (Durham))  Unclassified 

Published  In  Proc.  Nat’l.  Electronics  Ccnf. ,  v,  18: 
250-25&,  6ct.  1962. 
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A  technique  is  presented  which,  in  conjunction  with  a 
Nyquist-like  stability  criterion,  permits  the  establish¬ 
ment  of  the  convergence  properties  of  a  class  of  linear 
time-varying  systems.  The  results  are  applied  to  a 
model-reference  adaptive  control  system.  An  important 
asset  of  the  technique  presented  is  that  it  allows  stabil¬ 
ity  and  convergence  properties  to  be  established  from 
the  peak  value  of  the  real-frequency  amplitude  response 
of  a  time-invariant  linear  transfer  characteristic. 
(Contractor's  abstract) 
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MICROWAVE  PROPERTIES  OF  THIN  FERRITE 
FILMS,  by  L.  M.  Sllber.  Feb.  27,  1962  [8]p.  (Re¬ 
search  rept.  no.  PIBMRI-997-62)  (AF  18(600)1505) 

Unclassified 

The  magnetic  properties  of  thin  ferrite  films  have  been 
investigated  both  by  conventional  microwave  methods, 
and  by  observation  of  the  dc  KaU  effect  voltage  which 
is  associated  with  ferromagnetic  resonance.  These 
measurements  allow  determination  of  the  saturation 
magnetization,  resonance  linewidth  cr  relaxation  time, 
gyromagnetic  ratio,  extraordinary  Hall  coefficient,  and 
magneotresistance  anisotropy.  While  the  Hall  effect 
measurement  can  be  made  on  films  too  thin  to  measure 
by  conventional  microwave  techniques,  the  Hall  voltage 
is  p:  oporticnal  to  the  microwave  current  density,  and 
thus  is  largest  in  films  of  high  conductivity.  It  has 
been  possible  thus  far  to  study  ferromagnetic  resonance 
by  the  dc  signal  only  in  magnetite,  while  films  of  mag¬ 
netite  and  -tickel,  magnesium,  manganese,  copper  fer¬ 
rites,  mixed  ferrites,  and  fcrrlaluminates  have  been 
studied  by  conventional  microwave  methods.  The  meas¬ 
urements  reveal  that  the  best  films  have  magnetization, 
gyromagnetic  ratios,  and  linewidths  which  are  quite 
comparable  to  those  of  the  corresponding  bulk  ferrites. 
Films  which  are  not  prepared  properly  show  deviations 
from  bulk  properties  such  as  reduction  of  saturation 
magnetization  and  greatly  Increased  linewidth.  Possi¬ 
ble  explanations,  such  as  strain  and  exchange  aniso¬ 
tropy,  wUl  be  discussed.  Apart  from  their  use  in  con¬ 
ventional  microwave  devices,  the  films  also  give  prom¬ 
ise  of  allowing  the  determination  of  ferromagnetic  ex¬ 
change  constants  through  observation  of  spin  wave 
resonance. 
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A  MOLECULAR  BEAM  HIGH  POWER  METER,  by  W.  K. 
Kahn.  July  23,  1962  (5)?.  (Rept.  no.  1055)  (AF  18- 
(600)1505)  Unclassified 

Also  published  in  Proc.  L  E.  E.  E. ,  v.  51:  1251-1252, 
Sept.  1963.  (AFOSR-J1400;  AD  431076) 

It  is  proposed  to  utilize  the  second  order  Stark  effect 
on  a  beam  of  molecules,  e.  g. ,  ammonia  gas  mole¬ 
cules,  to  measure  the  RF  electric  field  of  a  high  power 


electromagnetic  wave.  Several  alternative  sensor 
schemes  are  proposed.  The  device  should  be  useful  for 
powers  tn  the  neighborhood  of  1  M  watt  at  X-band. 
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NARROW-BAND  TV  USES  PSEUDO-RANDOM  SCAN,  by 
2.  Deutsch.  [1962]  [3lp.  lncl.  tllus.  dlagrs.  [AF  18- 
(600)1505]  Unclassified 

Published  in  Electronics,  v.  35:  49-51,  Apr.  1962. 

An  ingenious  very  narrow  bandwidth  (10  kc/e  oaly)  tele¬ 
vision  system  is  proposed,  relying  on  the  statistical 
rarity  of  fast  motion  and  the  fact  that  the  eye,  whUe 
sensitive  to  flicker,  is  more  tolerant  to  gradual  fade. 
The  proposed  system  has  a  resolution  of  —45,000  picture 
elements  which  is  of  the  same  order  as  that  of  an  indif¬ 
ferently  adjusted  inexpensive  receiver.  The  principle 
consists  of  a  random  dot  scan,  so  that  despite  the  very 
long  frame  period  of  2. 667  sec  every  rev'eu  c i  the 
screen  is  covered  by  Lip  scanning  dot  several  times  dur¬ 
ing  that  period.  The  scanning  process  proceeds  in  3 
steps:  (1)  A  <-narse  vertical  scan  at  768  c/s  is  moved 
horizontally  at  24  c/s  to  give  32  ltnes/fleld;  (2)  This 
788  c/s  rate  is  derived  from  the  master  generator  at 
18,432  c/s,  which  waveform  is  superimposed  to  give  a 
stepped  dot  pattern,  the  beam  remaining  stationary  for 
-0. 25  nsec;  (3)  Finally,  square  waves  are  added  to  this 
dot  pattern  to  produce  the  s mail-area  pseudo-random 
sampling,  the  entire  dot  array  being  slightly  shifted 
every  1/24  sec,  the  process  repeating  after  the  full 
local  scan  of  the  small  area  containing  64  picture  ele¬ 
ments  hj.s  been  completed.  Hence  the  frame  period  of 
64/24  =  2. 667  sec.  AH  3  scan  processes  are  produced 
with  6  square  waves  only,  aU  derived  by  division  from 
the  18,432  c/s  source.  They  are  explained  by  means  of 
block  diagrams  and  waveform  diagrams  including  those 
of  synchronizing  and  shaping  circuits.  A  brief  descrip¬ 
tion  of  the  transmitter  and  receiver  is  given. 
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APPLICATION  OF  POErrRYAGIN'S  MAXIMUM  PRINCI¬ 
PLE:  LINEAR  CONTROL  SYSTEMS,  by  G.  L.  CoUlna 
and  P.  Dorato.  June  1962,  33p.  ind.  dlagrs.  refs. 
(Research  rept.  no.  PIBMRI-1015-62)  (AF06R-2655) 
(AF  18(603)105)  AD  282333  Unclassified 

The  problem  of  linear,  continuous-time,  deterministic 
optimal,  control  systems  is  discussed.  In  particular  it 
is  shown,  via  Pontrya gin's  maximum  principle,  that 
linear  optimal  control  systems  always  result  from  the 
combination  of  (1)  a  linear  plant;  (2)  integral  quadratic 
performance  criterion;  and  (3)  no  constraints  on  the 
plant  input.  The  controller  synthesis  is  outlined  in  the 
general  time-varying  case  and  various  illustrative  ex¬ 
amples  are  included.  A  comparison  of  the  maximum 
principle  approach  with  dynamic  programming  and  the 
classical  calculus  of  variations,  is  also  Included.  Both 
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driven  and  andrlven  control  systems  are  considered. 
For  the  case  where  the  time-interval  o f  optimality  U 
lnllnlte,  the  stability  o f  the  optimal  system  is  investi¬ 
gated.  B  is  shows  that  stability  Is  assured  whenever 
the  Integral  of  the  performance  criterion  is  positive 
definite.  (Contractor's  abstract) 
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THE  ANALYSIS  AND  SYNTHESIS  OF  RC  SYNCHRO¬ 
NOUS  NETWORKS,  by  B.  M.  Tobin.  June  5,  1262 
[174*.  incl.  diagrs.  tables,  refs.  (Research  rept. 
no.  PIBMRI-1016-62)  (AFO6R-2770)  (AF  18(603)105) 
AD  290782  Unclassified 

A  major  problem  in  the  field  of  ac  control  systems  is 
the  synthesis  of  suitable  electrical  compensating  net¬ 
works  which  operate  on  the  envelopes  of  modulated 
signals.  Classical  time-variant  compensating  networks 
naffer  from  a  number  of  disadvantages.  RC  synchro¬ 
nous  networks  in  which  the  fc\sic  reactive  elements  are 
synchronously-switched  capacitances  whose  current 
polarities  reverse  periodically  at  twice  the  carrier  fre¬ 
quency  overcome  these  drawbacks.  Although  success¬ 
ful  single  capacitance  synchronous  networks  have  been 
constructed  an  exact  theory  upon  which  a  logical  syn¬ 
thesis  procedure  can  be  based  has  been  lacking.  A 
unified  theory  of  analysis  and  synthesis  of  RC  syn¬ 
chronous  networks  is  presented.  The  theory  leading  to 
a  rigorous  procedure  for  synthesizing  an  RC  synchro¬ 
nous  network  which  realizes  a  prescribed  envelope 
voltage  transfer  function  is  developed. 
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PLANT-ADAPTIVE  OPTIMAL  SYSTEMS,  by  P. 

Dora  to.  Mar.  9,  1962  (4*.  incl.  diagrs.  (PIBMRI- 
1005-62)  (AF  18(603)105)  Unclassified 

The  purpose  of  this  note  is  to  indicate  how  the  relation¬ 
ship  between  controller  and  plant  parameters  may  be 
obtained.  It  is  interesting  to  note  that  often  in  the  syn¬ 
thesis  of  optimal  control  systems  one  obtains  part  of 
the  solution  to  tve  adaptive  problem.  Consider,  for  ex¬ 
ample,  a  plant  with  dynamics,  in  state  space,  of  the 
form  x  =  f  (x,  u,  w),  where  x  represents  the  plant  out¬ 
put,  u  the  control  input,  and'w  a  constant  plant-parame¬ 
ter  vector.  The  value  of  the  parameters  in  the  control¬ 
ler  depend,  of  course,  on  the  plant-parameter  vector 
w.  If  a  relationship  between  the  parameters  of  the  con¬ 
troller  and  w  can  be  established,  then  a  adaptive  path 
may  be  included  in  the  optimal  system  to  maintain  opti¬ 
mality. 
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FEEDBACK  DESIGN  AND  OPTIMAL  CONTROL  THEORY, 
by  J.  G.  Truxal  and  P.  Dorato,  Oct.  22,  1862,  8p. 
incl.  refs.  (Research  rept.  no.  PEBMRI-10S5-62) 
(AFOSR-4079)  (AF  AFOSR-62-280)  Unclassified 

Also  published  in  WPAFB  Conf.  on  Optimum  System 
Synthesis,  Dayton,  Ohio,  Sept.  11-13,  1962. 

The  optimization  techniques  of  Pontryagin  (maximum 
principle)  and  Bellman  (dynamic  programming)  are 
evaluated  as  fee&ack  design  tools.  The  first  part  of  the 
paper  is  devoted  to  a  discussion  of  the  advantages  of  op¬ 
timal  closed-loop  (feedback)  operation.  The  second  part 
of  the  paper  is  devoted  to  an  analysis  of  the  feedback 
nature  of  the  2  optimization  techniques  cited  and  an 
analysis  of  the  current  computational  difficulties  in  ap¬ 
plying  these  techniques.  (Contractor's  abstract) 
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ON  THE  DESIGN  OF  LINEAR  PROCESS  ADAPTIVE 
CONTROL  SYSTEMS,  by  a  N.  Yagoda.  Aug.  31,  1962, 
102p.  Incl.  diagrs.  tables,  refs.  (Research  rept.  no. 
PIBMRI-1075-62)  (AF06R-4510)  [AF  AFOSR-62-280) 

AD  295074  Unclassified 

The  problem  is  presented  of  controlling  a  stable,  slow¬ 
ly  time  varying,  linear  process.  A  solution  is  proposed 
that  is  simple,  practical  and  applicable  to  any  finite  or¬ 
der  process.  Use  is  made  of  a  continuously  adjusted 
tandem  compensator:  a  comparison  of  the  weighted 
histories  of  the  input  and  output  signals  is  used  to  control 
this  adjustment.  System  design  is  based  upon  tbe  use 
of  a  variable  transfer  function  characterization  for  both 
the  compensator  and  the  process.  In  effect,  a  compen¬ 
sator  is  designed  that  attempts  to  cancel  the  variable 
poles  of  tbe  process  with  variable  zeros,  the  variable 
zeros  at  the  process  with  variable  poles  and  the  variable 
process  gain  with  its  reciprocal.  The  design  technique 
developed  is  applied  to  several  problems.  The  processes 
involved  range  from  a  variable  gain  amplifier  through  a 
plant  that  contains  a  variable  gain  and  2  pair  of  variable 
complex  poles.  The  processes  are  grouped  in  accord¬ 
ance  with  the  number  of  variable  parameters  in  the 
process  characterizing  function. 
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THE  RESPONSE  OF  AN  AUTOMATIC  PHASE  CONTROL 
SYSTEM  TO  FM  SIGNALS  AND  NOISE,  by  D.  L. 
Schilling.  June  1962,  136p.  incl.  diagrs.  tables.  (Re- 
search  rept.  no.  PIBMRI- 1040-62)  (AFOSR-4502) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office,  and  Office  of  Naval  Re¬ 
search  under  AF  AFOSR-62-295)  Unclassified 
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Also  published  In  Proc.  IEEE,  v.  51:  1306-1316, 

Oct.  1963. 

An  automatic  phase  control  system  Is  analyzed  to  de¬ 
termine  its  response  to  frequency  modulated  signals 
and  narrowband  Gaussian  noise.  Emphasis  is  placed 
on  the  system's  response  to  Irequency  ramp  modulated 
signals.  In  contradistinction  to  previous  analyses,  the 
assumptions  o I  a  linearized  system  and  of  a  S/N  ratio 
greater  than  unity  were  not  made.  The  response  ol  the 
system  to  an  FM  signal  is  obtained  using  a  perturba¬ 
tion  technique  and  perturbing  about  the  solution  to  the 
nonlinear  pendulum  problem.  A  piecewise-linear  solu¬ 
tion  is  also  presented  and  used  to  extend  the  class  ol 
solutions  obtainable  when  using  the  perturbation  tech¬ 
nique.  The  piecewise-linear  technique  does  not  result 
in  as  good  an  approximation,  but  it  can  be  used  when 
the  system  is  critically-damped,  or  over-damped. 
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ON  THE  MINIMAL  SET  OF  COMPATIBLES  FOR 
CLOSURE,  by  W.  C.  W.  Mow.  Oct.  1962,  36p.  incl. 
tables.  (Research  rept.  no.  PIBMRI- 1084-62) 
(AFOSR-4505)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research,  Army  Research  Office,  and 
Office  of  Naval  Research  under  AF  AFOSR-62-295) 

AD  295633  Unclassified 

Given  an  incompletely  specified  sequential  switching 
function  in  the  form  of  flow  table,  Pauli  and  Unger 
had  provided  a  systematic  procedure  for  reducing  the 
function  into  a  set  of  maximum  compatibles.  A  tech¬ 
nique  is  presented  here  for  selecting  a  minimal  closed 
set  of  compatibles  without  the  process  of  enumeration. 
The  rules  have  been  applied  to  rumerous  examples  in¬ 
cluding  those  presented  by  Pauli  and  Unger. 
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SYMMETRIES  OF  UNIFORM  WAVEGUIDE  CONTAIN¬ 
ING  ANISOTROPIC  MATERIALS,  by  Y.  Knolshi.  Aug. 
20,  1962  (26jp.  ir.cl.  diagrs.  table.  (Research  rept. 
no.  PIBMRI- 1052-62)  (AFOSR-4506)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Army 
Research  Office,  and  Office  of  Naval  Research  under 
AF  AFOSR-62-295)  AD  293852  Unclassified 

Waveguides,  which  have  symmetry,  have  simpler  elec¬ 
trical  characteristics  and  equivalent  circuits  and  the 
symmetry  sometimes  serves  as  better  matching  char¬ 
acteristics  than  general  waveguides  when  the  waveguide 
includes  anisotropic  material.  The  anisotropic  condi¬ 
tions  under  which  waveguides  can  keep  the  symmetries 
are  discussed.  As  a  practical  example,  it  is  also  shown 
what  kind  of  dc  magnetic  field  may  be  applied  to  Fer¬ 
rite  materials  so  that  the  symmetry  of  the  waveguide 
is  preserved.  (Contractor's  abstract) 
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MEASUREMENT  OF  NEURON  ACTIVITY  BY  PARA¬ 
MAGNETIC  RESONANCE,  by  M.  A.  Kelly.  Nov.  9, 

1962,  18p.  incl.  diagrs.  (Research  rept.  no.  PIBMRI- 
1071-62)  (AFOSR-4508)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Army  Research  Office, 
and  Office  of  Naval  Research  under  AF  AFOSR-62-295) 
AD  291441  Unclassified 

This  report  proposes  a  theory  for  measuring  neuron 
activity  at  any  desired  location  in  a  living  animal  by  a 
technique  that  requires  no  physical  contact  between  the 
subject  and  the  detector.  The  theory  postulates  that  free 
radicals  are  produced  in  the  formation  of  neuron  action 
potentials,  and  that  the  concentration  of  these  free  radi¬ 
cals  can  be  measured  by  magnetic  resonance  techniques. 
A  device  to  test  these  postulates  has  been  built,  but  does 
not  yet  possess  the  sensitivity  needed  to  give  the  theory 
a  meaningful  test.  The  design  and  construction  of  this 
device  is  described.  (Contractor’s  abstract) 
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FILTERS  WITH  POLES  HAVING  EQUAL  VERTICAL 
SPACING,  by  R.  I.  Disman  and  S.  Deutsch.  Sept.  24, 
1962  (22]p.  Incl.  diagrs.  table.  (Research  rept.  no. 
PIBMRI- 1077-62)  (AFOBR-4509)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Army  Research 
Office,  and  Office  cf  Naval  Research  under  AF  AFOSR- 
62-295)  AD  291550  Unclassified 

In  the  Butterworth  criterion  for  maximally  flat  low-pass 
amplitude  response  the  poles  are  spaced  by  equal  angles 
on  a  unit  circle  In  the  left  hand  s-plane.  This  configura¬ 
tion  does  indeed  give  a  good  cut-off  in  filters  but  at  the 
expense  cf  the  transient  response.  The  poor  transient 
response  is  due  to  the  poles  which  approach  the  J-axis; 
their  specific  contributions  are  described  mathematical¬ 
ly.  The  above  problem  was  considered  when  a  filter 
was  needed  to  give  a  band-limited  output  to  an  input  of 
sampling  pulses.  It  was  decided  to  place  the  poles  on  the 
unit  circle,  with  equal  vertical  spacing,  so  as  to  try  to 
compromise  between  good  cut-off  and  acceptable  transi¬ 
ent  response.  From  the  pole  distribution  the  following 
calculations  were  performed:  amplitude  response,  time 
delay,  impulses  response,  and  step  response.  A  syn¬ 
thesis  was  also  performed  to  determine  the  correspond¬ 
ing  circuit  configuration.  The  above  calculations  were 
performed  for  2,  3,  4.  and  5  reactive  element  circuits. 

A  Butterworth  filter  of  5  reactive  elements  is  compared 
to  a  corresponding  filter  with  equal  vertically-spaced 
poles  with  respect  to  amplitude  response,  time  delay, 
and  transient  response.  (Contractor's  abstract) 
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PROBABILITY  DISTRIBUTION  AT  THE  OUTPUT  OF  A 
LOGARITHMIC  RECEIVER,  by  S.  Geldston.  Oct.  4, 
1962,  102p.  incl.  dlagrs.  rein.  (Research  rept.  no. 
PIBMRI- 1087-62)  (AF06R-4719)  (Sponsored  jointly  by 
Air  Force  Otlice  ol  Scientific  Research,  Army  Re¬ 
search  Office  (Durham),  and  Office  of  Naval  Research 
under  AF  AFOSR-62-295)  AD  298294  Unclassified 

A  statistical  study  of  the  behavior  of  the  logarithmic 
receiver  in  an  environment  of  bandllmlted  white  noise 
and  signal  plus  noise  is  presented.  The  output  proba¬ 
bility  densities,  the  means,  variances,  and  higher  mo¬ 
ments  are  calculated  for  various  input  noise  and  signal 
levels.  A  significant  feature  of  the  logarithmic  receiver 
is  that  the  magnitude  of  the  outpu*  variance  about 
its  mean  value  is  independent  of  the  magnitude  of  the  in¬ 
put  noise  level,  provided  that  the  dynamic  range  is  not 
exceeded.  Thus,  the  combination  of  logarithmic  re¬ 
ceiver  and  high  pass  filter  can  be  used  as  a  technique 
for  obtaining  a  constant  false  alarm  rate  for  systems 
operating  in  a  noisy  environment.  The  degradation  of 
sensitivity  for  the  logarithmic  receiver  is  proportional 
to  the  logarithm  of  the  number  of  pulses  integrated. 

The  sum  and  difference  output  distribution  from  the 
twin  channel  logarithmic  configuration  to  an  laput  of 
bandllmlted  white  noise  is  calculated.  The  importance 
of  the  twin  channel  configuration  is  stressed  because  of 
its  application  to  tracking  radars  that  use  the  mono- 
pulse  technique  and  to  height  finders  that  use  the  multi- 
beam  technique.  A  comparison  is  made  of  the  output 
power  spectral  density  between  the  logarithmic  receiver 
and  the  linear  receiver,  both  having  an  input  of  band- 
limited  white  noise.  The  procedure  consists  of  calcu¬ 
lating  the  autocorrelation  function  at  the  output  of  the 
logarithmic  receiver.  By  means  of  the  Fourier  trans¬ 
form  of  the  autocorrelation  function,  the  power  spectral 
density  is  thus  determined.  When  comparison  is  made 
with  a  linear  receiver,  a  considerable  amount  of  spec¬ 
tral  power  at  the  output  of  a  logarithmic  receiver  is 
found  to  be  centered  about  even  harmonics  of  the  IF 
frequency. 
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OPTIMIZATION  OF  MULTIVARIABLE  SAMPLED  DATA 
CONTROL  SYSTEMS,  by  J.  Lieutaud.  Sept.  1962,  50p. 
(Research  rept.  no.  PffiMRl-1078-62)  (AFOSR-4720) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office,  and  Office  of  Naval  Re¬ 
search  under  AF  AFOSR-62-295)  AD  297251 

Unclassified 

This  study  is  concerned  with  the  optimization  of  multi- 
variable  sarapled-data  control  systems.  A  squared 
error  performance  criterion  is  chosen  and  the  effects 
of  controllability  and  observability  are  studied.  In  par¬ 
ticular  It  is  shown  that  the  optimization  can  always  bo 


carried  out  on  a  system  all  of  whose  coordinates  are 
both  controllable  and  observable.  In  each  case  several 
illustrative  samples  are  Included.  (Contractor's 
abstract) 


2473 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research 
Inst. ,  N.  Y. 

COHERENT  DETECTION  ON  PULSED  RADARS,  by  A. 
Kerdock.  June  1942,  33p.  incl.  dlagrs.  (Research  rept. 
no.  PIBMRI- 1103-62)  (AF  AF06R-62-295)  AD  295076 

Unclassified 

Coherent  detection  on  a  pulsed  radar  is  discussed  from  a 
statistical  decision  theory  viewpoint.  The  Neyman 
Pearson  test  is  applied  to  2  cases;  first,  where  it  is  de¬ 
sired  to  detect  targets  moving  with  one  particular  radial 
velocity,  and  second,  where  it  is  desired  to  detect  tar¬ 
gets  at  all  velocities  equally  well.  In  the  first  case  It 
is  shown  that,  in  a  sense  an  ideal  integrator  is  achieved; 
i.  e. ,  the  results  are  exactly  the  same  as  if  all  the  power 
reflected  from  the  target  were  received  in  one  pulse, 
rather  than  many.  A  mechanization  for  the  second  case 
is  given.  The  statistics  for  a  suboptimum  integrator 
which  approximates  the  Neymar.  Pearson  test  in  a  simpler 
form  are  derived.  The  performance  of  this  Integrator  is 
compared  with  that  for  L  e  ideal  noncoherent  Integrator. 
(Contractor's  abstract) 
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PROCEEDINGS  OF  THE  SYMPOSIUM  ON  MATHEMATI¬ 
CAL  THEORY  OF  AUTOMATA,  New  York,  Apr.  24-26, 
1962,  ed.  by  J.  Fox,  M.  Crowell,  and  R.  Meyerson. 
Brooklyn,  Polytechnic  Press,  1663,  640p.  Incl.  diagrs. 
tables,  refs.  (Microwave  Research  Inst.  Symposia 
Series,  v.  12)  (In  cooperation  with  Inst,  of  Radio  Engi¬ 
neers  and  American  Inst,  of  Electrical  Engineers) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Army  Research  Office  (Durham),  and  Office  of 
Naval  Research  under  [AF  AFOSR-62-295}) 

Unclassified 

The  book  contains  a  detailed  presentation  of  32  lectures 
delivered  at  the  above  symposium,  organized  by  the 
Brooklyn  Polytechnic  Institute  with  the  support  of  a  num¬ 
ber  of  military-scientific  organizations  and  the  IEEE. 
Apart  from  3  genera!  lectures,  given  by  distinguished 
guests  in  the  opening  session,  the  distribution  of  the 
lectures  by  subject  is  as  follows:  computability— 5  lec¬ 
tures;  classes  of  automata  and  construction  of  proofs— 

6  lectures;  algebraic  theory  of  automata— 8  lectures; 
theory  of  nets  and  switching— 6  lectures;  theory  of  search 
and  adaptive  processes— 3  lectures.  The  collection  ends 
with  a  brief  account  of  a  panel  discussion  on  the  connec¬ 
tion  of  the  theory  of  calculating  machines  with  the  con¬ 
cept  of  computability.  The  main  conclusions  are  that  a 
knowledge  of  the  theory  of  computability  saves  pro¬ 
grammers  from  such  blind  alleys  as,  for  example,  the 
attempt  to  construct  a  universal  debugger;  the  Turing 
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machine  continues  to  be  the  basic  model  for  workable 
calculating  machines;  such  generalizations  of  calculat¬ 
ing  processes  as  the  introduction  of  chance,  the  unifi¬ 
cation  of  man  and  machine  in  a  single  system,  and  like¬ 
wise  the  use  of  infinitely  much  information  as  initial 
data,  do  not  extend  the  classical  notion  of  computability. 
(Math.  Rev.  abstract  in  part) 


2475 

Polytech  Inst,  of  Brooklyn.  [Microwave  Research 
Inst.  ]  N.  Y. 

TRANSMISSION  OF  F.  M.  SIGNALS  THROUGH  LINEAR 
FILTERS,  by  D.  |T.  j  Hess.  [1962]  (8jp.  inci.  diagr. 
[AF  AFOHR-62-295]  Unclassified 

Published  in  Proc.  Nat'l.  Electronics  Conf. ,  v.  18: 
T39“4  7373c  t.  1362. 

The  response  of  a  linear  filter  to  an  FM  signal  is  de¬ 
rived.  The  response  is  expressed  as  a  closed  form 
function  of  the  instantaneous  frequency  of  the  input 
wave  plus  an  error  term  on  whi'h  a  tight  bound  is  kept. 
The  bound  is  appreciably  tighter  than  other  existing 
bainds.  With  the  linear  filter  response  as  a  basis,  an 
inequality  is  derived  which  relates  the  bandwidth  of  a 
linear  filter  to  the  amount  of  phase  distortion  appearing 
in  the  output  FM  signal.  With  this  inequality,  an  exam¬ 
ple  is  computed  which  shows  that  the  bandwidth  required 
to  transmit  a  commercial  FM  signal  with  less  than  1% 
phase  distortion  is  225  kc— the  experimentally  deter¬ 
mined  bandwidth  required  to  transmit  a  commercial 
FM  signal. 


2476 

Pomona  Coll.  [DejX.  of  Physics]  Claremont,  Calif. 

MICROANALYSIS  WITH  ULTRASOFT  X-RADIATIONS, 
by  B.  L.  Henke.  Jan.  1962,  37p.  incl.  lllus.  diagrs. 
refs.  (Technical  rept.  no.  6)  (AFOSR-1995)  (AF  49- 
(638)394)  AD  272771  Unclassified 

Presented  at  Tenth  annual  Conf.  on  Application  of  X- 
ray  Analysis,  Denver,  Colo.,  Aug.  7-9,  1961. 

.Also  published  in  Advances  in  X-Ray  Anal. ,  v.  5:  285- 
305.  3962. 

The  diffraction,  reflection,  absorption,  fluorescence 
and  the  electronic  emission  which  results  from  the  In¬ 
teraction  with  ultrasoft  x-rays  are  presented  as  practi¬ 
cal  bases  for  microanalysis.  Recent  developments  on 
sources  and  detectors  for  the  ultrasoft  x-radiations 
are  descrUed.  A  preliminary  report  of  a  current  in¬ 
vestigation  on  low  eneigy  photo-Auger  electron  analysis 
and  on  a  new  type  of  low  energy  electron  .spectrometer 
is  also  presented.  (Contractor’s  abstract) 


2477 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

PHYSICS  AND  APPLICATION  OF  X-  RAY  AND  ELEC¬ 
TRONS  IN  THE  100  TO  1000  EV  REGION,  by  B.  L. 

Henke.  Interim  linai  rept.  May  1962  I7]p.  Incl.  diagr. 
(AFOSR-4532)  (AF  49(638)394)  Unclassified 

The  first  phase  of  this  program  was  to  systematically 
work  through  the  interactions  of  the  ultrasoft  x-ray  re¬ 
gion,  obtaining  interaction  coefficients,  developing  effi¬ 
cient  generators,  detectors,  and  spectrometers  for  these 
studies,  and  initiating  the  development  of  applications 
to  the  3  primary  areas  of  interest:  the  analysis  of  micro¬ 
scopic  systems,  thermal-nuclear  reactions,  and  under¬ 
standing  the  creation  and  characteristics  of  the  earth's 
ionosphere. 


2478 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

MICRORADIOGRAPHY,  by  B.  L.  Henke.  [1960]  [7ji. 
incl.  Ulus,  diagrs.  [AF  49(638)394]  Unclassified 

Published  in  Encyclopedia  of  Science  and  Technology, 
McGraw-Hill.  1960,  p.  366-370. 

In  microradiography,  it  is  convenient  to  be  able  to  gen¬ 
erate  a  wide  range  of  essentially  monochromatic  beams 
by  exciting  secondary  fluorescent  radiation  from  a  variety 
of  elements  with  a  single  high  intensity  source  of  pri¬ 
mary  rays,  such  as  the  Machlett  AEG- 50  tungsten  tar¬ 
get  tube.  The  technique  of  contact  microradiography  con¬ 
sists  of  (1)  preparation  -if  a  sample  in  the  form  of  a 
small  piece  general'y  unmounted  with  a  thickness  of 
.  1mm  or  less  for  metals  and  other  dense  materials  con¬ 
siderably  greater  if  necessary  for  biological  specimens: 
(2)  placement  of  the  sample  in  close  contact  with  a  fine¬ 
grained  photographic  film  in  a  simple  camera  or  light 
tight  envelope:  (3)  expos  ire  to  a  suitable  x-ray  beam; 

(4)  enlargement  of  the  d  -veloped  image,  which  appears 
as  a  black  spot.  Thus  ti  ,e  photographic  image  itself 
takes  the  place  of  the  usual  specimen  for  microscopic 
observation.  Graininess  may  begin  to  interfere  at  mag¬ 
nifications  of  300,  although  satisfactory  results  are 
often  obtained  up  to  800.  A  number  of  special  micro¬ 
radiographic  techniques  applicable  to  life  science  and 
industrial  testing  which  have  been  developed  are 
described. 


2479 

Pomona  CoU.  [Dept,  of  Physics]  Claremont,  Calif. 

A  NEW  COMMERCIAL  X-RAY  PROJECTION  MICRO¬ 
SCOPE,  by  O.  S.  Poen.  [1960]  [8]p.  incl.  lllus.  diagrs. 
[AF  49(638)394  ]  Unclassified 


Presented  at  Ninth  annual  Conf.  on  Application  of  X-Ray 
Analysis,  Denver,  Colo.,  Aug.  10-12,  1960. 

Published  in  Advances  in  X-Ray  Anal. ,  v.  4:  301-308. 
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A  recently  developed  Hutch  commercial  projection  x-ray 
microscope  is  described.  The  principal  features  are: 
simplified  focusing  by  using  reflected  electrons,  4  dif¬ 
ferent  target  materials  exchangeable  during  operation, 
and  binocular  viewing  of  either  the  specimen  itself  or 
the  fluorescent  imige.  The  specimen  and  film  cham¬ 
ber  is  evacuated  and  the  voltage  is  variable  between  5 
and  20  ky.  Some  results  are  shown.  (Contractor's 
abstract) 


2480 

Pomona  Coll.  (Dept,  of  Physics)  Claremont,  Ca  If. 

PROJECTION  MICROSCOPY  AND  MICROANALYSES, 
by  O.  S.  Pees.  (1961)  (11)?.  incl.  illus.  diagrs. 

[AF  49(638)394)  Unclassified 

Presented  nt  Tenth  annual  Conf.  on  Application  of  X-Ray 
Analysis,  Denver,  Colo. ,  Aug.  7-9,  1961. 

Published  ir,  Advances  In  X-Ray  Anal. ,  v.  5:  324-334, 
I552I 

Results  of  recent  experiments  on  microanalyses  with 
an  x-ray  projection  microscope  will  be  reviewed.  As 
the  use  of  monochromatic  radiation  Is  Imperative,  spec¬ 
tral  analyses  of  the  point  source  were  carried  out.  A 
simple  stationary  divergeik-beam-type  transmission 
spectrograph  was  used.  The  shape  and  size  were 
miniaturized  to  fit  In  the  specimen  holder  of  the  Norelco 
projection  unit.  Emission  spectra  from  clean  targets 
and  the  fluorescent  radiation  emerging  from  a  10-  to 
SO-tt-diam  spot  of  contaminated  targets  and  of  2-layer 
targets  are  shown.  The  spectra  were  recorded  photo¬ 
graphically.  In  addition,  a  proportional  counter,  in 
combination  with  the  R.  C.  L.  128-channel  pulse-height 
analyzer,  was  used  for  measuring  the  ratio  cf  "white" 
to  line  radiation.  (Contractor's  abstract) 


2481 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

PRODUCTION,  DETECTION,  AND  APPLICATION  OF 
ULTRASOFT  X-RAYS,  by  B.  L.  Henke.  [1962]  [16p. 
Incl.  Ulus,  diagrs.  reis.  (AF  49(638)394  J 

Unclassified 

Published  in  X-ray  Optics  and  X-ray  Microanalysis; 
Tblrd  Internat'l.  Symposium,  Stanford  U. ,  Calif. 

(Aag.  ?962),  ed.  by  H.  H.  Pattce,  V.  E.  Cosslett, 
am’  A.  EngstrOm.  New  York,  Academic  Press,  1963, 
p.  li?-172. 

The  ultra  soft  x-radiations  are  often  very  efficient  for 
use  in  microanalysis  because  of  2  important  and  unique 
characteristics.  First,  these  are  ideal  radiations  with 
which  to  place  energy  into  microscopic  systems  be¬ 
cause  the  effective  interaction  thicknesses  arf  typicaUy 
in  the  micron  range  and  smaller.  Second,  the  Interac¬ 
tion  is  relatively  simple.  Photoelectric  absorption  is 
the  dominant  primary  interaction.  The  reduction  of 
the  resulting  low-energy  photcionized  atomic  states  is 
dominantly  by  the  ejection  of  Auger  electrons.  The 
characteristic,  re-emitted  energy  either  as  Auger 


electrons  or  as  fluorescent  x-ray  photons  results  in 
OpCVU «  rMlivli  are  simpler  in  both  structure  and  number 
of  lines  as  compared  to  tfcat  from  conventional  x-ray  or 
optical  spectra.  As  an  example  of  the  use  cf  500-v, 
monochromatic  x  radiation  in  contact-mlcroradiographic 
analysis,  the  mass  of  single  humn  red  blood  ceUs  has 
been  measured,  with  a  precision  of  2  or  3%.  It  has 
been  demonstrated  that  it  ts  possible  to  detect,  with  high 
electron  counting  rates,  the  presence  of  small  percent¬ 
ages  of  all  elements  within  the  first  100A  or  less  of  the 
sample  surfaces.  In  addition  ultr*8aft  x-ray  physics 
has  become  of  importance  in  the  study  of  radiations 
emanating  from  the  sun  as  measured  from  rockets  and 
satellites.  Such  application.?  of  ultrasoft  x-ray  physics 
have  in  common  the  need  for  efficient  sources  and  de¬ 
tectors.  With  the  hope  that  such  information  will  be  ol 
some  value  to  workers  In  this  relatively  new  field,  a 
brief  description  is  given  of  the  x-ray  generation  and  de¬ 
tection  methods  which  have  been  employed  la  this  lab¬ 
oratory  for  many  of  the  applications  as  described. 


2482 

Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif. 

RECENT  WORK  IN  THE  10-  TO  100-A  X-PvAY  REGION 
(Abstract),  by  B.  L.  Henke.  (1962)  [1  J>.  (AF  49(638)- 
394)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  0,  v.  7: 
238,  fear.  26,  1962 

An  efficient  high-intensity  source  of  ultrasoft  x-radia¬ 
tions  has  been  developed.  Relative  photon- counting  effi¬ 
ciencies  for  GM  and  proportional  counters  and  for  vari¬ 
ous  phctocathode  surfaces  mounted  upon  electron  multi¬ 
plier  tubes  have  been  Investigated.  A  sensitive  method 
of  spectroscopic  measurement  has  been  developed  based 
i oon  an  energy  analysis  of  the  photo-  and  Auger-electron 
spectra  excited  by  the  ultrasoft  x-ray  beam.  An  in¬ 
verse-square  electrostatic  spectrometer  has  been  spe¬ 
cially  designed  for  this  work  in  the  10-  to  1000-ev 
region. 


2483 

Pomona  Coll.  [Dept,  of  Physics)  Claremont,  Calif. 

SODIUM  AND  MAGNESIUM  FLUORESCENCE  ANALYSIS- 
PART  I:  METHOD,  by  B.  L.  Henke.  [1962]  (16)?.  incl. 
Ulus,  diagrs.  tables.  (AFOSR-3889)  (AFAFOSR-62- 
415)  Unclassified 

Presented  at  Eleventh  annual  Conf.  on  Application  of 
X-Ray  Analysis,  Denver,  Colo.,  Aug.  8-10,  1962. 

Also  published  in  Advances  in  X-Ray  Anal. ,  v.  6:  361- 
376,  lS'63. 

As  is  well  known,  the  fluorescent  yield  decreases  very 
rapidly  with  the  atomic  number  with  the  result,  foi  ex¬ 
ample,  that  sensitive  sodium  and  magnesium  analysis  is 
extremely  difficult  if  not  impossible  with  conventional 
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x-ray  spectrographs.  It  is  demonstrated,  however, 
that  analysis  for  sodium  and  magnesium  can  be  accom¬ 
plished  with  sensitivity  comparable  to  that  conven¬ 
tionally  obtained  for  elements  such  as  aluminum,  sili¬ 
con,  and  phosphorous,  providing  that  the  conditions  for 
excitation  and  measurement  of  the  associated  soft  x- 
radiatlons  are  optimized.  A  high-intensity  demountable 
tube  using  an  aluminum  anode  has  been  developed  which 
can  be  used  interchangeably  with  the  conventional  spec- 
trographic  x-ray  source.  This  provides  a  large  amount 
of  Incident  radiation,  aluminum  foil  filtered,  optimally 
close  in  wavelength  to  that  of  the  line  radiation  being 
excited.  A  gypsum  analyzing  crystal  is  used  along  with 
greatly  reduced  beam  collimatlon.  The  standard  flow 
proportional  counter  and  pulse  height  discrimination  Is 
employed.  An  appropriate  filter,  such  as  aluminum 
foil,  is  used  as  a  window  for  the  counter  to  provide 
further  discrimination  and  enhanced  signal-to-back- 
ground  ratio.  (Contractor's  abstract) 


2484 

Pontifical  Catholic  U.  of  Rio  de  Janeiro  (Brazil). 

POLARIZATION  OF  THE  ELECTRET,  by  B.  Gross 
and  R.  J.  Oe  Moraes.  [1982]  [4]p.  incl.  diagrs. 
tables,  refs.  (AF06R-3464)  (AF  AF06R-60-6) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  710-713, 
Aug.  15,  1962. 

The  Internal  charge  distribution  of  the  carnauba  wax 
elcctret  has  been  determined  by  a  sectioning  method. 
After  polarization  and  cooling  samples  are  cut  Into  sec¬ 
tions  of  different  thickness.  These  are  reheated  and 
the  ensuing  discharge  currents  are  measured.  The 
total  released  charge,  ae  determined  by  numerical  In¬ 
tegration  of  the  corresponding  current-time  curve, 
gives  the  polarization  of  each  section.  A  macroscopic 
space  charge  polarization  would  give  charge  values 
which,  with  decreasing  thickness  of  sections,  go  to 
zero;  a  uniform  volume  polarization  would  give  values 
which  are  Independent  of  thickness.  Measurements 
gave  constant  values  and  therefore  prove  the  existence 
cf  a  uniform  volume  polarization  of  the  electret.  (Con¬ 
tractor's  abstract) 


24  fei 

Pontifical  Catholic  U.  of  Rio  de  Janeiro  (Brazil). 

[ELECTRETS],  by  B.  Gross.  Final  rept.  11962]  [8fc>. 
incl.  tables.  (AFOSR-3465)  (AF  AFOSR-60-6) 

Unclassified 

The  main  objective  of  this  research  was  the  investiga¬ 
tion  of  the  nature  of  the  heterocharge  of  the  electret  and 
the  determination  of  the  space  charge  distribution  of  the 
system.  The  preparation  of  samples  has  been  perfected 
and  several  series  oi  systematic  measurements  have 
been  undertaken.  The  results  confirmed  beyond  doubt 
that  the  electret  possesses  a  uniform  volume  polariza¬ 
tion.  In  addition  to  space  charge  measurements  by  the 


dlssectioning  method.  Irradiation  effects  have  been  ex¬ 
plored,  in  the  expectation  that  they  might  shed  llgh*  on 
the  nature  of  the  polarization  of  the  electret. 


2486 

Pontifical  Catholic  U.  of  Rio  de  Janeiro  (Brazil). 

CHARGE  STORAGE  AND  IRRADIATION  EFFECTS  IN 
SOLID  DIELECTRICS,  by  P.  V.  Murphy.  Final  rept. 
July  1981-June  1962,  3p.  (AF06R-  3178)  (AF  AF06R- 
61-140)  AD  427948  Unclassified 

The  results  of  research  performed  are  described  In  a 
series  of  papers  which  have  been  submitted  for  publica¬ 
tion.  The  title  of  each  paper  and  an  abstract  of  Us  con¬ 
tent  are  presented  in  this  report. 


2487 

Pontifical  Catholic  U.  of  Rio  de  Janeiro  (Brazil). 

THE  FORMATION  AND  DISCHARGE  OF  CARNAUBA 
WAX  ELECTRETS  IN  NUCLEAR  RADIATION  FIELDS, 
by  P.  V.  Murphy.  [1962]  [2j>.  Incl.  diagrs.  (AFOSR- 
3467)  (AF  AFOSR-61-140)  AD  428415  UnclassUied 

Also  published  in  Jour.  Phys.  and  Chem.  Solids,  v.  24: 
129-330,  Feb.  1563. 

It  is  reported  that  a  4  Mrad  dose  of  Co60  y-rays  reduced 
the  heterocharge  of  a  themoelectret  by  a  factor  of  8  and 
the  density  of  unpaired  electrons  by  a  factor  of  18. 
Radio- electrets  were  formed  by  the  simultaneous  action 

90 

of  an  electric  field  and  B-rays  from  Sr  .  The  Iso¬ 
thermal  decay  currents  for  radio- electrets  and  tbermo- 
electrets  varied  with  time  according  to  1  *  kt-n.  The 
residual  volume  polarizations  were  determined  and  com¬ 
pared.  That  of  the  radloelectret  was  proportional  to 
the  total  radiation  dose. 


2488 

Pontifical  Catholic  U.  of  Rio  de  Janeiro  (BrazU). 

POLARIZATION  OF  DIELECTRICS  BY  NUCLEAR 
RADIATION .  L  RELEASE  OF  SPACE  CHARGE  IN 
ELECTRON  IRRADIATED  DIELECTRICS,  by  P.  V. 
Murphy  and  S.  C.  Ribelro.  [1962]  (3^>.  Incl.  diagrs. 
(AFOSR-J1139)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFC6R-61-140  and 
Brazilian  National  Nuclear  Energy  Commission) 

AD  423133  UnclassUied 

Also  published  in  Jour.  Appl.  Phys. ,  v.  34:  2061-2063, 
July  1963. 

Irradiation  of  solid  dielectrics  with  high-energy  elec¬ 
trons  produces  a  region  of  negative  space  charge  which 
may  persist  for  a  long  time.  The  capacity  of  various 
dielectrics  for  charge  storage  and  the  characteristics  of 
thermal  and  photoelectric  charge  release  are  discussed. 
Charge  storage  capacity  Is  highest  In  electret  forming 
materials  and  in  materials  with  a  high  density  cf  deep 
"trapj".  (Contractor's  abstract) 
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2489 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

AN  EXPERIMENTAL  STUDY  OF  THE  DECAY  OF 
TURBULENT  ENERGY  IN  SEVERAL  GASES  AND  AT 
HIGH  AND  LOW  DENSITY,  by  W.  H.  Webb.  Jan. 

1962,  71p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  59) 
(AFO6R-2302)  (AF  49(638)465)  AD  276521 

Unclassified 

A  hot-wire  anemometer  study  of  the  decay  of  turbulent 
energy  downstream  of  a  grid  in  atmospheric  pressure 
air,  argon  and  helium  and  at  several  ambient  pressure 
levels  in  air  was  carried  out.  A  variable  density  low 
speed  blow-down  tunnel  was  employed  which  was  oper¬ 
ated  over  the  range  0. 2  to  8  atm  pressure.  It  was 
found  in  the  decay  measurements  that  above  a  grid 
Reynolds  number,  RM.  of  about  2,000  and  at  atmos¬ 
pheric  pressure  and  above,  an  Identical  initial  period 
decay  law  occurred  independent  cf  the  gas  employed  or 
the  ambient  pressure  level.  There  was  no  evidence 
indicating  the  invalidity  of  the  continuum  view  of  turbu¬ 
lence  for  thl6  range.  For  RM  below  1, 000  or  at  low 
ambient  pressure,  however,  a  decrease  in  the  normal 
turbulence  intensity  was  found,  the  magnitude  of  which 
appeared  to  depend  on  the  pressure  level  and  the  gas 
employed.  (Contractor's  abstract) 


2490 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

HOT-WIRE  HEAT  LOSS  .AND  FLUCTUATION  SENSI¬ 
TIVITY  FOR  INCOMPRESSIBLE  FLOW,  by  W.  H. 
Webb.  Jan  1962,  61p.  incl.  diagrs.  tables,  rels. 
(Rept.  no.  596)  (AFCSR-2303)  (AF  49(638)465) 

AD  276520  Unclassified 

An  experimental  study  of  the  forced  convection,  heat 
loss  from  long  thin  cylinders  placed  normal  to  an  In¬ 
compressible  flow  was  carried  out.  Tests  were  made 
In  3  different  gases  (air,  argon,  helium)  at  atmos¬ 
pheric  pressure  and  In  air  over  a  pressure  range  of 
0. 2  to  8  atm.  Particular  attention  was  given  to  deter¬ 
mining  the  effect  of  cylinder  temperature  on  the  heat 
loss.  It  was  found  that  the  constants  employed  in  the 
usual  empirical  representation  of  this  heat  loss  vary 
with  cylinder  temperature  In  a  way  dependent  on  Knud- 
sen  number,  results  in  helium  giving  a  marked  indica¬ 
tion  of  this.  A  velocity  fluctuation  sensitivity  equation 
was  derived  which  Includes  the  effects  of  this  tempera¬ 
ture  variation.  (Contractor's  abstract; 


2491 

Princeton  U.  (Dept,  of  Aeronautical  Engineering]  N.  J. 

THE  CONTINUUM  THEOR",  OF  SPHERICAL  ELEC¬ 
TROSTATIC  PROBES,  by  C.  H.  Su  and  S.  H.  Iam 
Apr.  1962,  46p.  Incl.  diagrs.  (Rept.  no.  605)  (AFOSR- 
3067)  (AF  49(638)465)  AD  283914  Unclassified 

A  continuum  theory  for  negatively  charged  spherical 
electrostatic  probes  in  a  slightly  ionized  plasma  is  de¬ 
veloped.  The  density  of  the  plasma  is  taken  to  be  suf¬ 


ficiently  high  such  that  both  Ions  and  electrons  suifer 
numerous  collisions  before  being  collected  by  ’he  probe. 
The  probe  surface  is  assumed  to  be  absorbing.  The  ion 
and  electron  temperatures  may  have  different  values  but 
are  uniform  in  space.  By  confining  attention  to  highly 
negative  probe  potentials,  the  Boltzmann  distribution  for 
electron  number  density  is  anown  to  be  the  correct  ap¬ 
proximation.  Under  the  assumption  that  the  probe  radi¬ 
us,  rp,  is  large  compared  with  the  electronic  Debye 
distance,  he,  and  that  the  probe  potential  is  sufficiently 
negative,  the  structures  of  the  potential,  electron,  and 
ion  density  distributions  are  discussed.  Under  such  cir¬ 
cumstances  the  boundary  condition  for  ion  density  at  the 
probe  is  unimportant.  Analytical  behavior  of  the  solu¬ 
tions  are  given  and  a  simple  closed-form  ion-current- 
voltage  characteristic  is  obtained.  Two  kinds  of  current- 
voltage  characteristics  are  constructed.  One  of  them 
is  specially  appropriate  for  the  determination  of  the 
ionization  density.  Finally,  the  disturbance  in  the  plas¬ 
ma  is  found  to  be  confined  mainly  to  a  layer  adjacent  to 
the  probe.  It  is  shown  that  the  thickness  of  the  layer  is 
not  or  order  or  Debye  length,  whenever  P  >>hg.  (Con¬ 
tractor’s  abstract)  p 


2492 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

POINT  HEA"  SOURCES  AND  THE  TEMPERATURE- 
VORT1CITY  .ANALOGY  IN  COMPRESSIBLE  BOUNDARY 
LAYERS,  by  W.  J.  McCroskey.  May  1962  [56 )p.  incl. 
illus,  diagrs.  tables,  refs.  (Rept.  no.  613)  (AFOSR- 
3068)  (AF  49(638>4C5)  AD  284000  Unclassified 

Under  certain  generally  accepted  assumptions,  the 
analogy  between  temperature  and  vorticity  for  viscous, 
2-dimensional,  constant  property  flows  can  bt  extended 
to  compressible  boundary  layer  flows.  Within  the  scope 
of  the  assumptions,  temperature  and  shearing  stress 
are  linearly  related,  and  this  relation  is  formally  valid 
for  both  laminar  and  turbulent  flows.  This  paper  de¬ 
scribes  a  simple  problem  for  which  the  temperature- 
shearing  stress  analogy  is  valid.  The  problem  con¬ 
cerns  the  flow  over  a  semi-infinite  Insulated  flat  plate 
with  a  point  heat  source  of  strength  located  at  the  lead¬ 
ing  edge.  Detailed  theoreticaly  velocity  and  tempera¬ 
ture  profiles  are  presented  for  the  laminar  case.  They 
are  nonsimilar,  and  depend  on  the  parameter.  Further, 
the  velocity  and  temperature  profiles  resemble  those  of 
a  compressible  boundary  layer  on  an  insulated  fiat  plate 
with  no  heat  source.  An  experimental  program  was  con¬ 
ducted  to  verify  the  theoretical  predictions. 


2493 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

SOME  RESULTS  FOR  PLAik  PC£fct;IU.E  FLOW  OF 
RAREFIED  GASES,  by  Y.  P.  Pao.  Aug.  J?S2.  13p. 
(Rept.  no.  619)  (AFOSR-3976)  (AF  49(638)465) 

AD  290695  Unclassified 

Reasonably  close  upper  and  lower  bounds  are  obtained  for 
the  number  flux  on  the  walls  of  a  long  2-dlmensicf^J 
channel  under  free  molecular  conditions.  These  results 
are  used  to  infer  the  existence  of  the  minimum  in  the 
How  rate.  (Contractor's  abstract) 
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Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

TURBULENT  DECAV  IN  AIR,  ARGON  AND  HELIUM, 
by  W.  H.  Webb.  Preliminary  rept.  Aug.  1961  [21]p. 
incl.  illus.  diagrs.  (AFOSR-3977)  (AF  49(638)465) 

Unclassified 

It  Is  generally  accepted  that  turbulence  is  a  continuum 
phenomenon  and  that  under  ordinary  circumstances,  the 
Navler-Stokes  differential  equations  provide  an  ade¬ 
quate  mathematical  framework  for  the  description  of 
a  turbulent  field.  Occasionally,  however,  objections 
are  raised,  based  on  the  observation  that  the  violent 
fluctuations  inherent  in  turbulence  render  higher  order 
velocity  derivatives  nonexistent.  Appreciable  molecu¬ 
lar  effects  would  not  be  expected  unless  some  special 
mechanism  connecting  the  molecular  and  microscopic 
scales  is  operative.  One  such  mechanism  has  been  pro¬ 
posed  which  predicates  the  local  growth  of  molecular 
"clusters"  as  a  simple  mechanical  result  d  the  colli¬ 
sions  of  finite-sized  molecules.  It  was  believed  that  by 
measuring  the  decay  of  turbulence  in  gases  of  different 
molecular  structure  a  crucial  test  of  the  existence  ol 
observable  effects  of  a  particular  molecular  mechanism 
would  be  given.  The  present  preliminary  report  gives 
the  results  obtained  on  the  decay  of  grid  turbulence  pro¬ 
duced  in  3  gases;  air,  argor  and  helium. 
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Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

HEAT  TRANSFER  IN  A  RAREFIED  GAS  BETWEEN 
PARALLEL  PLATES  AT  LARGE  TEMPERATURE  RA¬ 
TIOS,  by  D.  R.  Willis.  [1962]  [40]p.  incl.  diagrs.  refs. 
(AF06R-3978)  (AF  49(638)465)  AD  606414 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Internat’i. "Symposium,  Paris  (France)  (June  1962), 

New  York,  Academic  Press,  Suppl.  2,  v.  1:  209-225, 
1963.  (AF06R-5310) 

Using  a  relaxation  type  model  to  describe  the  intermo- 
lecular  collisions  the  problem  is  reduced  to  the  solu¬ 
tion  of  2  coupled  nonlinear  integral  equations  for  the 
density  and  temperature  of  the  gas.  An  analytic  solu¬ 
tion  of  these  equations  is  obtained  for  the  limiting  case 
of  very  high  plate  temperature  ratio.  Numerical  re¬ 
sults  are  obtained  for  several  temperature  ratios,  the 
lowest  being  4  to  1,  and  for  a  state  of  rarefaction  vary¬ 
ing  from  free  mo'.ecular  to  the  transition  regime.  The 
numerical  results  are  compared  with  results  of  a  mo¬ 
ment  method,  using  4  moments,  and  a  first  iterate 
method.  The  results  of  this  moment  method  are  found 
to  be  insufficiently  sensitive  to  variations  in  the  plate 
temperature  ratio.  The  numerical  results  for  a  tem¬ 
perature  ratio  of  4  to  1  correlate  reasonably  well  with 
results  of  a  linearized  8  moment  method  through  use  of 
a  modified  rarefaction  parameter.  (Contractor's 
abstract) 
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Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

BOUNDARY  LAYER  FLOW  WITH  SUSPENDED  PARTI¬ 
CLES,  by  H.  H.  Chiu.  Aug.  1962  [32fa>.  incl.  diagrs. 
tables.  (Rept.  no.  620)  (AF06R-4540)  (AF  49(638)465) 
AD  424280;  AD  604821  Unclassified 

The  laminar  boundary  layer  flow  with  particles  Injected 
upstream  of  the  leading  edge  of  a  elite  is  investigated. 
The  boundary  layer  equations  for  the  gas,  and  the  equa¬ 
tions  governing  the  rate  of  momentum  and  heat  transfer 
between  the  gas  and  the  parl'des  were  solved  simultane¬ 
ously.  A  series  solution  in  constructed  in  terms  of  a 
system  of  universal  functions  from  which  the  solution 
for  the  arbitrary  velocity  and  temperature  ratio  of  the 
gas  and  the  particles  at  the  leading  edge  may  be  calcu¬ 
lated.  A  closed  form  solution  is  obtained  for  the  parti¬ 
cle  motion.  It  Is  found,  within  the  validity  of  the  approxi¬ 
mation,  that  the  wall  shear  force  may  be  larger  or 
smaller  than  that  ol  the  flow  c<  clean  gas,  depending  on 
the  relative  magnitude  of  the  velocity  of  the  particles  and 
the  gas  at  the  leading  edge;  and  tnat  the  wall  heat  transfer 
depends  primarily  on  the  relative  magnitude  of  the  tem¬ 
perature  of  the  particlei  and  the  gas  at  the  leadli^  edge, 
and  upon  the  wall  temperature. 
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Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

EXPERIMENTAL  INVESTIGATION  OF  BOUNDARY 
LAYER  TRANSITION  ON  A  FLAT  PLATE  WITH  A  POINT 
HEAT  SOURCE  AT  THE  LEADING  EDGE,  by  W.  J. 
McCroekey.  Aug.  1902  [26 J?.  incl.  ilhis.  dlagrs.  refs. 
(Rept.  no.  62?)  (AFOSR-454!)  (AF  49(638>46r.) 

AD  604822  Unclassified 

The  addition  of  he-t  to  the  boundary  layer  cf  an  Insulated 
flat  plate  by  means  of  a  point  beat  source  at  the  leading 
edge  has  been  found  to  delay  the  transition  of  laminar 
flow  to  turbulence.  This  paper  describes  an  experimen¬ 
tal  investigation  of  the  variation  of  transition  Reynolds 
number  cm  a  roughened  flat  plate  model  with  a  bent 
source  of  strength,  Q,  spanning  the  leading  edge.  The 
present  problem  Is  compared  with  the  problem  ol  an 
aerodynamlcally  heated  boundary  layer  on  an  insulated 
flat  plate.  Transition  Reynolds  number  was  found  to  In¬ 
crease  with  Increasing  S  over  a  range  equivalent  to  a 
Mach  number  variation  of  0  <  M.  <  0. 6.  (Contractor's 
abstract) 
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Pr’nceton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

RESEARCH  ON  HIGH  SPEED  GAS  DYNAMICS,  by  S.  M. 
Bogdoncff.  Final  rept.  Sept.  ?b,  1958-Sept.  15,  1882, 
lip.  (AFOSR-4542)  (AF  49(638)465)  Unclassified 

The  original  work  under  the  subject  contract  was  heavily 
concentrated  on  problems  rf  boundary  layers  and  viscous 
flows.  The  emphasis  has  shifted  somewhat  to 
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hyper sonics,  low  density  phenomena  and  magnetohydro¬ 
dynamics,  and  a  facility  development  to  permit  experi¬ 
mental  studies  in  a  range  heretofore  not  available  in  the 
laboratory. 
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Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

LEADING  EDGE  OF  A  SHOCK-INDUCED  BOUNDARY 
LAYER,  by  M.  Sichel.  [1962]  [13]p.  incl.  dlagrs. 
refs.  (AFOSR-J388)  (AF  49(133)465)  AD  408590 

Unclassified 


bUshedin  Phys.  Fluids,  v.  5:  1168-1180, 


The  boundary  layer  which  is  formed  as  a  shock  wave 
propagates  down  a  shock  tube  causes  both  shock  atten¬ 
uation  and  shock  curvature.  Hartunlan  studied  the 
curvature  effect;  however,  as  he  points  out,  because  of 
the  singularities  at  the  leading  edge  cf  the  boundary 
layer  his  solution  is  not  valid  where  the  shock  wave 
touches  the  tube  wall.  A  detailed  study  is  now  made  of 
the  flow  near  the  leading  edge  o i  this  shock-induced 
boundary  layer  for  a  weak  shock  wave.  The  leading 
flow  can  be  divided  into  a  shear  layer  near  the  wall, 
and  into  a-free  stream  or  shock  region.  By  expanding 
Navier-Stokes  equations  in  the  small  parameter  M^*-l 

and  stretching  the  coordinates,  simplified  equations  for 
the  shear  layer  and  shock  region  are  obtained.  The 
shear  layer  and  shock  region  flows  Interact  and  it  Is 
found  that  th*  *hr.  A  egion  must  be  a  zone  of  non- 
Hugoutot  T.  - '  e  the  shock  structure  is  2-dlmen- 
slonal.  rut  approximate  solution  of  the  shock  shape  Is 
obtained  by  replacing  the  shock  region  by  an  oblique 
shock  which  is  approximately  matched  to  the  shear 
layer.  (Contractor's  abstract) 
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Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

ASYMPTOTIC  THEORY  OF  SPHERICAL  ELECTRO¬ 
STATIC  PROB.ES  Df  A  SLIGHTLY  IONIZED,  COLLI¬ 
SION-DOMINATED  GAS,  by  L  M.  Cohen.  [1962]  [8jj. 
Incl.  dlagrs.  tables,  refs.  (Sponsored  j  'ntly  oy  Air 
Force  Office  of  Scientific  Research  under  AF  49(838)465 
and  Atomic  Energy  Commission)  Unclassified 

Published  in  Phys.  Fluids,  7.  6:  1492-1499,  Oct.  1903. 

The  problem  of  an  electrostatic  probe  in  a  dense,  slightly 
ionized  gas  is  treated  by  techniques  of  asymptotic  anal¬ 
ysis.  In  particular,  the  asymptotic  limits  Op  =  rp/Xd  - 

*  and  t  =  T+/T_  -  0  are  treated  in  considerable  detail, 
frp,  Ad,  T_,  T+"are  probe  radius,  Debye  length,  elec¬ 
tron,  and  Ion  temperature,  respectively).  Sample  In¬ 
tegral  curves  for  electrostatic  potential.  Ion  and  elec¬ 
tron  density  are  given.  Probe  characteristic  curves 
for  3  values  of  <  (finite  and  small)  and  op  (large)  are 

also  given.  It  is  noted  that  these  characteristics  do  not 
saturate  for  large  probe  potential  because  the  influence 
of  the  probe  Is  felt  to  very  great  distances  from  the 
probe;  the  shielding  due  to  the  space-charge  sheath  is 
Incomplete.  (Contractor's  abstract) 


2502 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

A  GRAPHITE  HEATED  NITROGEN  WIND  TUNNEL  FOR 
CONTINUOUS  OPERATION  AT  MACH  NUMBERS  UP 
TO  20,  by  R  P.  Shreeve  and  R.  M.  Bogdonoff.  [1962] 
[25)p.  incl.  Ulus,  dlagrs.  table.  (AF  49(638)465) 

Unclassified 


Published  In  Advances  in  Hypervei  Jty  Techniques; 

2500  Proc.  of  the  Second  Symposium,  Denver,  Colo.  (Mar. 

20-21,  1962),  ed.  by  A.  M.  Krill.  New  York,  Plenum 
Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J.  Press  [1962]  p.  1-25. 


STRUCTURE  OF  WEAK  NON-HUGONIOT  SHOCKS,  by 
M.  Sichel.  [1982]  [10lp.  incl.  dlagrs.  refs.  (AFOSR- 
J1049)  (AF  48(638)465)  AD  41830!  Unclassified 

Also  published  In  Phys.  Fluids,  v.  8;  653-662,  May 


As  the  curvature  cf  shock  waves  increases,  the  shock 
structure  becomes  2  dimensional,  and  the  usual 
Hugoniot  jump  conditions  no  longer  hold.  An  equation 
has  been  derived  for  the  structure  of  such  a  2-dimen- 
slonal  non-Hugoniot  shock  In  the  case  of  weak  shocks 
with  Mach  numbers  close  to  one.  It  appears  that  the 
non-Hugoniot  region  behaves  as  an  acoustic  wave  driven 
by  higher-order  viscous  effects.  The  properties  of  the 
viscous-transonic  or  V-T  equation  have  been  investi¬ 
gated.  The  V-T  equation  appears  to  be  a  combination 
of  Burgers'  equation  for  weak  normal  shock  structure 
and  the  transonic  equation.  It  is  shown  that  the  structure 
of  oblique  shocks  is  a  similarity  solution  of  the  V-T 
equation.  Proper  formulation  of  boundary  conditions  is 
considered  and  a  uniqueness  proof  is  given  for  a  par¬ 
ticular  restricted  boundary  value  problem. 


Various  forms  of  heaters  have  uoen  used  to  preheat  the 
test  gas  ano  thus  prevent  condensation  from  occurring  in 
the  nozzles  of  wind  tunnels  at  Mach  numbers  greater 
than  5.  By  using  heaters,  conventional  wind  tunnel  tech¬ 
niques  have  been  used  at  Mach  numbers  up  tc  about  12 
in  air.  For  higher  Mach  numbers,  there  exists  a  serious 
problem  of  obtaining  nonoxidizing  heater  materials  to 
obtain  stagnation  temperatures  exceeding  2, 800°it  while 
operating  at  high  stagnation  pressures.  The  oxidation 
problem  was  avoided  by  using  nltorgen  as  the  test  gas 
(since  it  Is  diatomic  and  very  similar  to  air)  with 
graphite  as  the  heater  material.  A  simple  graphite  re¬ 
sistance  heating  element  has  been  developed  which  has 
been  used  regularly  to  supply  steady  gas  total  tempera¬ 
tures  in  excess  of  5, 000°R  at  total  pressures  up  to  about 
1,000  psl.  With  these  stagnation  conditions,  condensa¬ 
tion  would  be  avoided  in  an  expansion  of  the  gas  In  the 
nozzle  to  a  test  section  Mach  number  of  greater  than  20. 
The  system  has  been  designee  fer  continuous  operation 
and  is  currently  limited  only  by  the  capacity  of  the  aux¬ 
iliary  equipment. 
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Princeton  U.  Dept,  ol  Aeronautical  Engineering,  N.  J. 

EVALUATION  OF  SWIRL  ATOMIZER  SPRAY  CHARAC¬ 
TERISTICS  BY  A  IJGHT  SCATTERING  TECHNIOUE,  by 
N.  Cohen  and  M.  Webb.  Feb.  8,  1962  [70]p.  incl. 

Ulus,  diagrs.  (Aeronautical  Engineering  Lab.  rept.  no. 
597)  (AF06R-2525)  (AF  49(638)938)  AD  274968 

Unclassified 

The  Sauter  mean  diameter  of  the  droplets  produced  by 
a  swirl-type  atomizer  was  measured  over  a  wide  range 
of  injector  pressure  drop,  ambient  gas  density,  and 
ambient  gas  viscosity.  The  measurements  were  em¬ 
ploying  the  optical  (light  scattering)  technique  developed 
at  Princeton  by  Dcbbins  (item  no.  PRL  04:003,  Vol.  n). 
Repeatability  o f  results  was  established  within  the  ex¬ 
perimental  error,  which  was  found  to  be  reasonable 
despite  the  numerous  but  small  systematic  errors  as¬ 
sociated  with  the  measurements.  It  was  established 
that  the  light  scattering  technique  could  be  conven¬ 
iently  applied  to  droplet  measurements. 


2504 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

RESEARCH  ON  SOLID  PROPELLANT  COMBUSTION 
INSTABILITY,  by  R.  H.  W.  -Vaesche  and  J.  Wenograd. 
Final  progress  rept.  May  1,  1961-Apr.  30,  1962. 

Aug.  3,  1962  [10fc>.  incl.  diagrs.  (Aeronautical  Engi¬ 
neering  rept.  no.  564)  (AFOSR-3277)  (AF  49(033)- 
1073)  AD  284238  Unclassified 

The  complex  interaction  of  an  oscillating  pressure 
field  with  the  flame  of  a  burning  solid  propellant  was 
studied.  An  understanding  of  this  interaction  is  a  basic 
necessity  in  the  elucidation  of  the  fundamen'al  physico¬ 
chemical  processes  governing  the  acoustic  instability 
ol  solid  propellant  rocket  motors.  An  oscillator-driver 
capable  of  subjecting  a  burning  solid  propellant  surface 
to  suitable  pressure  oscillations  was  developed.  Theo¬ 
retical  consideration  of  the  connection  between  the  burn¬ 
ing  rate  response  function  of  a  solid  propellant  and  the 
acoustic  admittance  of  the  surface  lead  to  the  conclu¬ 
sion  that  at  low  frequency  the  product  gas  is  emitted 
isothermally  rather  than  lsentropically.  This  neces¬ 
sitates  a  change  is  the  relationship  between  the  burning 
rate  response  function  and  ths  acoustic  admittance, 

2505 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

TURBULENCE  EFFECTS  IN  CHEMICAL  REACTION 
KINETICS  MEASUREMENTS,  by  I.  Glassman  and  I. 
Eberstein.  [1962]  [3}p.  incl.  diagrs.  refs.  (AFOSR- 
J1012)  (AF  ArOSR-52-90)  AD  417862  Unclassified 

Presented  at  Seventeenth  annual  meeting  of  the  Aroer. 
Rocket  Soc. ,  Los  Angeles,  Calif. .  Nov.  13-18,  1962. 

Also  published  in  A1AA  Jour. ,  t.  1:  1424-1426,  June  1963. 

Possible  sources  of  error  that  may  arise  in  chemical 
kinetic  measurements  due  to  turbulent  fluctuations  are 
examined.  The  interest  in  the  problem  stems  from  the 


use  of  a  flow  reactor  for  the  measurement  of  chemical 
reaction  rates,  on  the  assumption  that  steady-state  ki¬ 
netics  prevail  In  the  reactor.  The  ways  In  which  turbu¬ 
lence  may  effect  the  reaction  rate  are  defined,  and  varia¬ 
tion  of  the  rate  with  respect  to  temperature  is  established. 


2506 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

REACTION  KINETICS  IN  TURBULENT  FLOWS,  by  I. 
Glassman  and  I.  J.  Eberstein.  [1962]  [19J>.  Incl. 
diagrs.  tables,  refs.  <AFOSR-64-0146)  (AF  AFOSR- 
62-90)  Unclassified 

A  phenomenological  approach  to  the  problem  of  evaluat¬ 
ing  reaction  kinetics  in  turbulent  flows  Is  presented. 

The  conditions  unde;'  which  steady  state  kinetics  may  be 
applied,  temperature  or  concentration  terms  dominate, 
and  the  rate  evaluated  at  which  the  mean  quantity  may  be 
used  with  sufficient  accuracy  are  derived.  The  effect 
of  longitudinal  heat  transfer  in  turbulent  flow  reactors 
also  is  discussed.  (Contractor's  abstract) 


2507 

Princeton  U.  [Dept,  of  Astronomy]  N.  J. 

RED  GIANTS  OF  POPULATION  fl.  A,  by  M. 
Schwarzschild  and  R.  Harm.  [1962]  [8]p.  incl.  diagrs. 
tables.  (AFOSR-J300)  (AF  49(638)298)  AD  408038 

Unclassified 

Also  published  in  Astrophys.  Jour. ,  v.  136:  158-165, 
July  1962. 

In  continuation  of  the  work  described  In  Paper  I  of  this 
series  (item  no.  2508,  Vol.  VI)  a  sequence  of  70  core 
models  has  beer  constructed  for  a  red  giant  of  popula¬ 
tion  n,  covering  the  helium  flash.  This  phenomenon 
occurs  when  helium-burning  starts  In  the  contracting 
core.  Because  of  the  high  degeneracy  in  the  core,  the 
new  energy  source  causes  heating,  not  an  expansion. 

The  rise  of  the  temperature  accelerates  the  helium- 
burning,  and  thus  a  thermal  runaway  occurs,  which 
terminates  only  when  the  core  becomes  non-degenerate. 
Subsequent  helium-burning  causes  rapid  expansion  and 
cooling.  At  the  peak  of  the  helium  flash  the  temperature 
reaches  over  300  million  degrees.  The  rate  of  energy 
liberation  at  this  peak  corresponds  to  about  1012  solar 
luminosities.  Practically  none  of  this  energy  penetrates 
the  thermal  blanket  of  the  nondegenerate  outer  layers  of 
the  helium  core.  The  evolution  at  the  peak  Is  so  fast 
that  the  time  interval  between  successive  numerical 
models  had  to  be  reduced  to  as  low  as  2  sec. 


2508 

Princeton  U.  [Dept,  of  Astronomy]  N.  J. 

RED  GIANTS  OF  POPULATION  fl.  I,  by  M. 
Schwarzschild  and  H.  Selber".  [1962]  (8]p.  Incl.  diagrs. 
tables.  (AFOSR-J301)  (A F  49(638)298)  AD  408039 

Unclassified 
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Also  published  in  Astrophys.  Jour.,  v.  13C.  ISO-157. 

W IWT - 

The  present  model  sequence,  which  stops  Just  at  the 
onset  at  helium-burning,  is  being  published  (even  though 
it  is  3  yr  old  and  shows  satisfactory  agreement  with 
that  published  already  by  Haselgrove  and  Hoyle)  in  part 
to  give  more  detailed  numerical  data  than  these  authors 
have  given,  and  in  part  to  form  a  basis  for  a  more  re¬ 
cent  investigation  (Schwaraschild  and  Harm  1961),  In 
which  the  helium  flash  was  followed  through  in  detail 
and  which  is  to  be  described  more  thoroughly  in  the 
second  paper  of  this  series.  The  aim  o f  the  present 
work  is  solely  the  investigation  of  the  physical  develop¬ 
ment  of  the  inner  portions  of  population  II  red  giants. 
Accordingly,  the  structure  of  the  outer  convective  enve¬ 
lope  was  approximated  by  simple  formulae  of  low  accu¬ 
racy.  This  has  the  consequence  that  the  radii  of  the 
models  derived,  as  well  as  their  positions  in  the 
Hertasprung-Russeil  diagram,  cannot  be  very  precise. 
(Contractor's  abstract) 


2509 

Princeton  0.  [Dept,  of  Chemistry]  N.  J. 

ANALYSIS  OF  THE  HYDROXYL  RADICAL  VIBRATION 
ROTATION  SPECTRUM  BETWEEN  39  OTA  AND  11500  A, 
by  A.  M.  Bass  and  r  Garvin.  [1962]  flOfc.  incl. 

Ulus,  tables,  refs.  (In  cooperation  wUh  National  Bu¬ 
reau  of  Standards,  Washington,  D.  0. ,  CSO-680-S6-30) 
(AF  18(603)134)  Unclassified 

Published  in  Jour-  Molec.  Spoctros. ,  v.  9:  114-123. 

xsgTTsar 

The  visible  and  t  ar  Infrared  spectrum  of  the  vlb ration- 
rotation  bands  of  the  hydroxyl  radical  in  its  ground 
state  has  been  analyzed.  Wave  numbers  and  identifica¬ 
tions  for  the  lines  in  26  bands  are  presented.  Energy 
level  schemes  for  the  seventh,  eighth,  ninth,  and  tenth 
vibrational  levels  are  given,  along  with  molecular  con¬ 
stants.  The  results  agree  well  with  night-sky  studies. 
Several  unidentified  features  of  the  emission  are  re¬ 
ported.  (Contractor's  abstract) 


2510 

Princeton  U.  [Dept,  of  Chemistry]  N.  J. 

OXIDATION-REDUCTION  ANALYSIS  OF  CRYOGEN1- 
CALLY  STABLE  PRODUCTS  OF  DISSOCIATED  WATER 
VAPOR,  by  H.  M.  Gladney  and  D.  Garvin.  [1962]  [3]p. 
incl.  table.  (AF  18(603)134)  Unclassified 

Published  In  Jour.  Phys.  Cfcem. ,  v.  66:  1560-1562, 
Aug.  1962. 

Deposits  having  similar  characteristics  are  obtained 
by  trapping  at  the  products  Iron?  discharged  HgO 
vapor  or  HjOj,  cr  Irom  the  reactioas  ol  H  atoms  with 
O  or  Oj.  The  deposits  are  paruy  crystallized,  recrys 
talUzed  with  evolution  of  O  on  warming,  and  forms 
concentrated  solutions  of  HjO^  on  melting.  From  oxi¬ 


dation  and  reduction  analyses  of  the  solid  and  melted 
materials,  it  was  shown  that  a  species  exists  which  is 
stable  only  at  low  temperatures.  This  low  temperature 
species  undergoes  typical  chemical  reactions. 


2511 

Princeton  U.  [Dept,  of  Chemistry]  N.  J. 

FORMATION  AND  DISSOLUTION  OF  PLATINUM  OXIDE 
FILM:  MECHANISM  AND  KINETICS,  by  S.  W.  Feldberg, 
C.  G.  Enke,  and  C.  E.  Brlcker.  [1962]  [9]p.  incl. 
diagrs.  tables,  rels.  (AFOSR-J896)  (AF  49(638)467) 

Unclassified 

Presented  at  meeting  of  the  Eiectrochem.  Soc. , 

Los  Angeles,  Calif. .  May  6-10,  1962. 

Also  published  in  Jour.  Electrocnem.  Soc.,  v.  110: 

826-834,  July  1963. 

Oxide  film  formation  on  a  smooth  platinum  electrode  in 
perchloric  acid  solution  has  been  studied  as  a  function 
of  potential,  current,  time,  and  electrode  history,  using 
constant  current  and  controlled  potential  techniques. 
Anodic  film  formation  proceeds  through  2  single  elec¬ 
tron  steps:  a  slow  step  followed  by  a  fast  (reversible) 
one.  During  film  reduction,  the  fast  step  occurs  first, 
followed  by  the  slow  step.  In  the  case  of  constant  cur¬ 
rent  reduction,  the  slow  step  does  not  occur,  and  the 
film  is  exactly  half-reduced.  Complete  reduction  re¬ 
quires  several  hours  at  a  controlled  potential.  Three 
electrode  states  are  thus  clearly  defined:  oxidized,  half- 
reduced  (active),  sad  completely  reduced  or  clean.  A 
single  kinetic  equation  quantitatively  relates  the  current, 
potential,  and  time  parameters,  predicts  the  Initial  rate 
of  open-circuit  potential  decay  following  film  formation, 
and  strongly  suggests  that  the  oxide  is  a  chemisorbed 
film. 

2512 

Princ.  1.  Dept,  of  Chemistry,  N.  J. 

ELECTROCHEMISTRY  OF  FILMS,  by  C.  G.  Enke 
Fioa  rept.  Oct.  7,  1960-CM.  31,  1967.  8p.  incl. 
diagrs.  (AFOSR-4876)  (AF  19(638)973)  AD  416507 

Unclassified 

The  work  on  the  silv-r  diver  chloride  system  using  the 
stabilized  dc  operation,-.!  amplifiers  started  by  applying 
a  current  step  to  a  silver  electrode  and  observing  the 
potential  change  as  a  /unction  of  time.  The  formation  of 
a  sliver  chloride  film  was  found  to  be  a  fast  and  reversi¬ 
ble  reaction.  Several  interesting  phenomena  were  ob¬ 
served.  A  peak  in  the  potential,  when  applving  an  anodic 
current  to  a  clean  electrode,  was  noted;  thi.  is  thought  to 
be  caused  by  the  .mcleation  of  silver  chloride  islands  on 
the  electrode.  econdiy,  a  very  large  capacitance  was 
observed;  this  -  ould  be  caused  by  eithei  a  much  larger 
electrode  area  than  calculated  or  to  specific  adsorption  of 
reactant,  or  1  cth.  Finally  it  was  observed  that  the  film 
passivates  w  ien  an  anodic  cu-rent  is  run  fer  a  long  period 
of  time.  Th  ;  electrode  under  a  microscope  was  j'ourd  to 
consist  of ;  layer  of  porous  sliver.  This  would  give  a  large 
surfice  ar  a  and  partly  explain  the  large  capacitances  ob¬ 
served.  Tie  data  taken  on  the  completed  apparatus  indi¬ 
cated  a  wlue  far  the  double  layer  capacitance  on  a  silver 
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electrode  erf  approximately  60  mf/cm  .  A  preliminary 
set  of  runs  to  determine  the  kinetics  of  the  silver 
chloride  reaction  gave  straight  line  plots  according  to 
theory,  but  the  slopes  of  the  lines  were  not  the  same 
for  the  various  values  of  the  currents  used. 


2513 

Princeton  U.  [Dept,  of  Electrical  Engineering]  N.  J. 

ON  COMPLETENESS  OF  BASIS  FUNCTIONS  USED  FOR 
SIGNAL  ANALYSIS,  by  P.  R.  Clement  [1962]  [9 ]p. 
(AFOSR-J923)  (AF  AFOSR-62-312)  AD  <16556 

Unclassified 

Also  published  in  SIAM  Rev. ,  7.  5:  131-139,  Apr.  1963. 

Some  of  the  classical  results  relating  to  the  questions 
of  completeness  and  closure  in  the  theory  of  approxima¬ 
tion  are  presented.  Furthermore,  some  applications 
of  these  results  are  made.  The  choice  of  a  set  of  basic 
functions  is  guided  by  the  characteristics  of  the  class 
of  functions  to  be  approximated,  and  if  physical  imple¬ 
mentation  of  an  approximating  model  in  an  analog  sense, 
should  be  made  by  considerations  in  network  synthesis 
theory.  The  latter  problem  is  not  treated. 


2514 

Princeton  U.  Dept,  of  Mathematics,  J.  J. 

ON  AXIOMATIC  HOMOLOGY  THEORY,  by  J.  Mitnor. 
|19t-'I  ]  [5jp-  [AF  48(838)431]  Unclassified 

Also  published  in  Pacific  Jocr.  Math.,  v.  12:  337-341, 
Spring  1J62' 

The  main  object  of  this  note  is  to  3how  that  there  is  es¬ 
sentially  only  one  additive  homology  theory  and  one 
additive  cohomology  theroy,  with  given  coefficient 
group,  on  the  category 


2515 

Princeton  U  [Dept,  of  Mathematics]  N.  J. 

ENTIRE  FUNCTIONS  IN  SEVERAL  VARIABLES  WITH 
CONSTANT  ABSOLUTE  VALUES  ON  A  CIRCULAR 
UNIQUENESS  SET,  by  S.  Bochner.  [1961]  [5 ]p. 
(AFOSR-J324)  (AF  49(6311)578)  Unclassified 

Also  published  in  Prop.  Amer.  Math.  See. ,  v.  13: 
UTi®,  Feb.  1962. 

The  author  generalizes  a  result  orf  R.  Bcnjanic  and  W. 
Stoll  in  proving  that  if  for  an  entire  function  we  have 
'f(C)[  =  1  on  a  set  S  then  l(z)  is  a  homogeneous  poly¬ 
nomial.  The  general  point  set  S  has  the  following 
properties:  (1)  S  is  circular,  that  is,  if  (Cj- . . ,  Cn)*S, 
then  also  (fjt, ....  C„t)fS  lor  any  |t|  =  1;  (2)  S  is  con¬ 
nected;  (3)  S  Is  a  uniqueness  set  for  entire  functions,  in 
die  sense  that  il  f(z)  is  0  on  S  it  is  ■  0.  The  author  ob¬ 
tains  the  precise  function  erf  f  and  applies  his  results  to 
definite  functions  in  the  matrix  space. 


2516 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

THE  ROLE  OF  MATHEMATICS  IN  THE  RISE  OF 
MECHANICS,  by  S.  Bochner.  [1962]  [18 ]p.  (AF08R- 
J326)  (A F  49(638)578)  Unclassified 

Also  published  In  Amer..  Scientist,  v.  50:  294-311, 

June-  1962. 

Some  observations  are  made  on  the  mathematical  nature 
of  mechanics.  The  Greeks  had  a  systematic  mathemati¬ 
cal  astronomy  but  outside  cf  this  they  seemingly  did  not 
arrive  at  a  theoretical  mechanics  or  theoretical  physics 
that  was  equal  in  status  to  their  mathematics.  Their 
mechanics  was  only  an  assortment  of  achievements. 
Modern  mechanics  came  into  being  soon  after  the 
Renaissance.  The  seventeenth  century  in  mechanics  ex¬ 
tended  from  Stevin  to  Newton  and  culminated  in  New¬ 
ton's  Principia.  The  eighteenth  century  extended  from 
Newton  and  Leibniz  to  Lagrange  and  culminated  in  his 
Mecanique  analytique,  the  nineteenth  century  in  me¬ 
chanics  extended  from  Lagrange  and  Laplace  up  to  the 
stirring  j  of  quantum  theory  In  1900.  In  the  twertieth 
century,  the  leading  new  theories  of  mechanics  became 
more  than  before,  direct  and  lull  representatives  of  the 
new  physical  theories  of  which  they  are  a  part  and  can 
hardly  be  isolated  Irom  them  for  separate  analyses.  To 
characterize  them:  the  seventeenth  century  was  an  age 
of  revelation,  the  eighteenth  century  was  an  age  of 
patristic  organization,  and  the  nineteenth  century  was  an 
age  of  canonical  legislation. 


2517 

Frinceton  U.  Dept,  erf  Mathematics,  N.  J. 

A  NEW  APPROACH  TO  ALMOST  PERIODICITY,  by  S. 
Bochner.  [1962]  [5fc>.  (AFOSR-J517)  [AF  49(638)578] 

AD  415315  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sci. ,  v.  48:  2039- 
2043,  Dec.  1962. 

Six  theorems  on  almost  p-irlodic  and  almost  automorphic 
functions  are  presented  and  discussed.  Various  theorems 
of  P.  Bohl,  H.  Bohr,  O.  Neugefoauer,  J.  Favard,  S. 
Bochner,  and  others  are  subsumed  for  portions  of  this 
work. 


2518 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

COHOMOLOGY  OPERATIONS,  by  N.  E.  Steenrod  and 
D.  B.  A.  Epstein.  Frinceton  University  Press,  Prince¬ 
ton.  1962,  138p.  (Annals  ol  Mathematics  Studies  no. 

50)  (AF  AF06R-62-193)  Unclassified 

As  the  first  book  on  cohomology  opera  Jons,  this  volume 
contains  lectures  given  by  the  creator  erf  the  operations 
known  as  Steenrod  squares  Sq1  and  the  pth  reduced 
powers  P*,  where  i  =  0,1...  and  p  is  a  prime  number. 
There  are  8  chapters,  together  with  an  apoendix. 
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2510 

Princeton  U.  [Dept  o f  Psychology]  N.  J. 

PSYCHOPHYSICS  OF  TIME-VARIANT  STIMULI;  THE 
ABSOLUTE  THRESHOLD  FOR  ACCELERATED  MO¬ 
TION,  by  R.  D.  L.  Fill  on.  [1962]  (45)?.  incl.  diagrs. 
tables,  refs.  (AF06R-2521)  (AF  49(638)381) 

Unclassified 

The  utUity  of  basic  threshold  determinations  for  accel¬ 
erated  motion  eras  noted,  especially  within  the  context 
of  a  servo-system  model  of  behavior  which  emphasized 
the  sensitivity  of  organisms  to  time-variant  stimuli. 
Thresholds  were  obtained  using  both  accelerated  and 
constant-velocity  motion  displayed  on  an  oscilloscope. 

S  was  found  that  the  absolute  threshold  for  acceleration, 
and  the  difference  threshold  for  velocities  resulting 
from  accelerated  velocity,  were  unusually  high. 

Graphic  analysis  showed  that  neither  a  fixed  value  of 
acceleration,  for  a  fixed  velocity  Increment,  nor  a  con¬ 
stant  Weber  fraction  (4Y)  could  account  for  the 
V 

threshold  values  obtained  under  all  conditions  of  dis¬ 
play  size  and  initial  velocity.  Suggestions  and  com¬ 
ments  were  made  concerning  modifications  of  experi¬ 
mental  design  for  future  research. 

2520 

Princeton  U.  Dept,  of  Psychology,  N.  J. 

VISUAL  VELOCITY  DISCRIMINATION:  EFFECTS  OF 
SPATIAL  AND  TEMPORAL  CUES,  by  F.  J.  Mandriota, 

D.  E.  Mints,  and  J.  M.  Notterman.  [1962]  [2]p. 
(AF06R-J185)  (AF  49(638)381)  AD  400178  Unclassified 

Also  published  In  Science,  v.  138:  437-438,  Oct.  19,  1982. 

Weber  ratios  were  obtained  for  visual  velocity  dis¬ 
crimination  under  3  topographic  conditions  with  the 
same  subjects  and  psychophysical  procedures.  The 
conditions  differed  regarding  the  presence  of  either 
temporal  or  spatial  cues,  these  being  correlated  in 
magnitude  with  stimulus  velocity.  Systematic  effects 
of  the  cues  upon  the  level  of  velocity  discrimination 
were  noted.  (Contractor's  abstract) 


2521 

Princeton  U.  [Dept.  of  Psychology]  N.  J. 

SITES  OF  INTERFERENCE  IN  A  MULTI-UNIT  IDEN¬ 
TIFICATION  TASK,  by  R.  M.  Gagne  and  J.  M. 
Fleming.  [1962]  [ll)p.  incl.  diagrs.  tables. 

(AF  AFOSR-62-197)  Unclassified 

Published  in  Psychol.  Repts. ,  v.  11:  765-775,  Dec. 


A  study  was  undertaken  to  determine  the  amount  and 
location  (site)  of  interference  when  new  units  are 
added  to  a  previously  learned  identification  task.  The 
tasks  used  Involved  nonsense  figures  projected  by 
slides  as  stimuli,  and  responses  made  to  spring-return 
toggle  switches  on  a  sloping  panel.  Interference  was 


measured  as  overt  errors,  and  also  in  terms  of  time  of 
response.  A  total  of  5  groups  of  htgh-school  boys,  10  in 
each  group,  participated  in  the  experiment.  An  original 
set  of  3  groups  each  learned  a  4-unit  identification  task, 
followed  by  the  learning  of  an  augmented  task  composed 
of  the  original  4  units  plus  2,  plus  4,  and  plus  6,  re¬ 
spectively.  Two  additional  groups  learned  tasks  as 
follows:  2  units,  plus  4  units;  6  units,  plus  4  units. 

The  object  was  to  measure  how  much  interference  oc¬ 
curred,  in  the  second  task,  among  the  ''old''  units  as 
compared  with  the  "new"  ones.  The  results  were  as 
follows:  (1)  Interference,  as  revealed  by  time  scores, 
increased  more  rapidly  within  the  "new”  units  than 
within  the  "old”,  as  more  were  added  to  the  original  4- 
unit  task.  (2)  Interference  among  "new"  units  of  the 
augmented  task  was  in  aU  cases  significantly  less  than 
among  the  same  number  of  units  in  original  learning, 
but  increased  at  approximately  the  same  rate  with  num¬ 
ber  of  units,  (3)  As  measured  by  overt  errors,  interfer¬ 
ence  of  the  "intra-task"  variety  was  moderate  within  the 
"old”  units  of  the  second  task,  highest  within  the  "new" 
units.  In  contrast,  importations  between  old  and  new 
units  occurred  with  low  frequency  in  both  directions, 
and  (4)  The  occurrence  of  interference  was  compared 
for  2  total  tasks  of  6  and  10  units,  learned  in  the  se¬ 
quences  2  plus  4  and  4  plus  2;  and  4  plus  6  and  6  plus  4. 
When  the  larger  task  was  learned  first,  the  amount  of 
interference  In  the  second  (augmented)  task  was  quite 
low.  However,  when  the  total  interference  was  com¬ 
pared,  no  significant  differences  between  the  2  different 
sequences  were  found.  The  results  are  discussed  in 
terms  of  their  general  significance  for  the  operation  of 
interference  in  identification  learning  and  for  the  effi¬ 
ciency  of  various  learning  sequences. 


2522 

Princeton  U.  Frick  Chemical  Lab. ,  N.  J. 

RHEOLOGY  OF  POLYTETRAFLUOROETHYLENE,  by 
A.  V.  Tobol  sky,  D.  Katz,  and  M.  TUahashl.  [1961] 
[7jp.  incl.  diagrs.  tables.  [AF  49(838)974] 

Unclassified 

Published  in  Jour.  Polymer.  Set. ,  Part  A,  v.  1: 
483-489,  Jan.  1963. 

The  rheology  of  polytetrafluoroethylene  above  its  melt¬ 
ing  point  was  studio!  by  the  technique  of  stress  relaxa¬ 
tion.  The  temperature  shut  lor  the  maximum  relaxa¬ 
tion  time  at  various  temperatures  fits  the  WLF  equation, 
if  the  value  of  Tg  is  taken  to  be  110°C.  Degradation  of 
the  polymer  becomes  appreciable  at  ^ve  380°C.  Master 
stress  relaxation  curves  were  constructed  from  the 
data  between  336°  and  380°  C.  The  continuous  distribu¬ 
tion  of  relaxation  times  was  obtained,  and  also  the  dis¬ 
crete  distribution  of  relaxation  times  by  procedure  X. 
The  contribution  of  the  maximum  relaxation  time  to  the 
total  flow  viscosity  indicates  that  the  molecular  weight 
distribution  of  the  sample  used  was  narrow. 
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Princeton  U.  Palmer  Physical  lab. ,  N.  J. 

GRAVITATIONAL  FIELD  ENERGY  AND  g^,  by  C.  W. 
Mlsner.  [I962][12]p.  lncl.  refs.  (AF06R-4529) 

(AF  49(638)304)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  1590-1594,  May 

1571583: - 

It  Is  shown  that  one  o t  the  family  of  "generalized  energy 
density"  definitions  being  Investigated  by  Komar,  one 
for  which  the  generalized  energy  density  is  made  positive 
definite  by  use  of  minimal  surfaces,  leads  to  a  total 
"generalized  energy".  This  "genet alized  energy*'  is: 

(a)  undellnable  for  closed  universes,  (b)  not  conserved 
for  some  asymptotically  flat  spaces,  and  (c)  not  the  cor¬ 
rect  total  energy  for  the  Oppenheimer-Snyder  collapsing 
star  metric  where  the  metric  in  a  neighborhood  of  in¬ 
finity  is  identically  the  Schwarzschild  metric. 
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WAVES  NEWTONIAN  FIELDS,  AND  COORDINATE  F 
FUNCTIONS,  by  C.  W.  Misner.  July  1962,  22p.  lncl. 
refs.  (AFOSR-4530)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)304  and 
National  Science  Foundation)  Unclassified 

Presented  at  Conf.  on  Relativistic  Theories  of  Gravita¬ 
tion,  Warsaw  (Poland),  July  1962. 

Three  topics  are  discussed  concerning  fields  in  the 
neighborhood  of  infinity  in  asymptotically  flat  spaces: 

(1)  the  wave-front  theorem  which  shows  that  the  flux  of 
energy  decreases  faster  than  1/r3  on  any  t  =  constant 
surface  of  an  asymptotically  rectangular  coordinate  sys¬ 
tem  in  an  asymptotically  flat  space;  (2)  the  Identifica¬ 
tion  of  total  energy-momentum  P"  and  the  coordinate 
invariant  P*Vr  asymptotic  behavior  of  specific  "New¬ 
tonian"  components  of  the  metric;  (3)  the  definition  of 
"gauge  scalar"  wave  amplitudes  which  describe  gravi¬ 
tation  radiation  escaping  to  infinity  (or  short  waves  in 
any  weak  field  region).  In  addition  there  is  brief  men¬ 
tion  of  quantum  theory  and  some  indications  that  space- 
like  surfaces  might  exist  in  a  quantized  geometry. 
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COMPLEX  ANGULAR  MOMENTA  IN  POTENTIAL 
SCATTERING,  by  M.  Froissart.  (1962]  (6)p.  (AFOSR- 
5115)  (AF  49(638)304)  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  3:  922-927, 
Sept. -Oct.  1962. 

The  S  matrix  associated  with  a  central  potential  is 
shown  to  be  meromorphic  in  the  energy  and  angular 
momentum  variables  under  very  broad  conditions. 

The  domain  of  meromorphy  contains  the  product  of  a 


domain  in  the  energy  variable  by  a  domain  in  the  angular 
variable.  The  farmer  (latter)  domain  has  a  very  simple 
connection  with  the  domain  of  meromorphy  of  the  Lap¬ 
lace  (Mellin)  transform  of  the  potential  with  respect  to 
the  radius.  (Contractor's  abstract) 
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THREE-DIMENSIONAL  GEOMETRY  AS  CARRIER  OF 
INFORMATION  ABOUT  TIME,  by  R.  F.  Baierlein, 

D.  H.  Sharp,  and  J.  A.  Wheeler.  [1962]  [2)p.  (AFOBR- 
J786)  (AF  49(638)304)  AD  407730  Unclassified 

Aiso  published  in  Phys.  Rev. ,  v.  126:  1864-1865, 

June  1,  1962. 

A  geometry  of  curved  empty  space  which  evolves  In  time 
in  accordance  with  Einstein's  field  equations  may  be 
termed  a  "geometrodynamlcal  history. "  Such  a  history 
can  be  specified  by  giving  an  a  3-dimensional  space-like 
hyper sur face  ("Initial  surface")  (1)  the  geometry  In¬ 
trinsic  to  this  surface  and  (2)  the  extrinsic  curvature  of 
this  surface.  However,  the  Intrinsic  and  extrinsic 
curvatures  of  the  surface  cannot  be  specified  independent¬ 
ly,  but  have  to  satisfy  the  initial  value  equations  of 
Foures  and  Lichnerowlcz  (analogous  to  dlv  E=0  and  dlv 
B  =  O  in  electromagnetism).  An  alternate  wav  of  speci¬ 
fying  a  history  Is  outlined  in  which  the  intrinsic  geome¬ 
try  is  given  freely  on  each  of  2  hypersurfaces,  and 
nothing  Is  specified  as  to  the  extrinsic  curvature  of 
either.  In  the  special  case  In  which  the  2  so-specified 
3-geometrles  are  nearly  ai!ke-a  procedure  Is  outlined 
In  order  to  find  the  following  from  Einstein's  equations: 
(1)  the  Invariant  space-time  interval  between  an  arbi¬ 
trary  point  on  one  surface  and  a  nearby  point  on  the 
other  surface  (and  thus  the  4-geometry  Interior  to  the 
thin  sandwich);  (2)  the  extrinsic  curvature  of  the  sand¬ 
wich;  hence  (via  the  rest  of  Einstein's  equations)  (3) 
the  entire  enveloping  4-geometry  or  geometrodynamlcal 
history);  and  finally  (4)  the  time-Uke  separation  of  the 
original  surfaces  and  their  location  in  spacetime.  In 
this  sense  two  3-geometries  carry  latent  information 
about  time.  (Contractor's  abstract) 
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THE  PROBLEM  OF  MEASUREMENT,  by  E.  P.  Wlgner. 
[1962]  (10j>.  lncl.  diagr.  refs.  (AF06R-J788)  (AF  49- 
(638)304)  AD  413381  Unclassified 

Also  published  in  Amer.  Jour.  Phys. ,  v.  31:  6-15,  Jan. 

T553T 

The  standard  theory  of  measurements  in  quantum  me¬ 
chanics  Is  reviewed  with  special  emphasis  on  the  con¬ 
ceptual  and  epistemological  Implications.  It  is  concluded 
that  the  standard  theory  remains  the  only  one  which  is 
compatible  with  present  qvartum  mechanics.  Hence,  U 
one  wants  to  avoid  the  conclusion  that  quantum  mechan¬ 
ics  only  gives  probability  connections  between 
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cub  sequent  observations,  the  quantum-mechanical 
equations  would  have  to  be  modified.  Particular  atten¬ 
tion  is  paid  to  the  case  that  the  measuring  apparatus 
is  macroscopic  and  its  state  vector  not  accurately 
known  before  the  measurement.  (Contractor's  abstract) 


2528 
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THE  UNIVERSE  IN  THE  LIGHT  OF  GENERAL  RELA¬ 
TIVITY,  by  J.  A.  Wheeler.  [1962]  [37fc.  (AF06R- 
J789)  (AF  49(638)304)  AO  411442  Unclassified 

Also  published  in  Monlst,  v.  47:  40-76,  Fall  1962. 

It  is  noted  that  in  various  symposia  on  relativity  there 
are  2  trends:  (1)  Interest  has  fallen  In  inventing  new 
theories  of  gravitation,  spacetime,  and  the  expanding 
universe;  and  (2)  Increasing  numbers  of  investigators 
share  the  conviction  that  Einstein's  1915-1916  analysis 
of  the  curvature  of  space  by  energy  is  a  unique  theorr 
of  unrivalled  scope  and  reasonableness,  against  w  itch 
no  objection  of  principle  or  observation  has  even  been 
sustained,  and  out  of  which  one  should  now  try  to  read 
the  deeper  meaning  and  consequences.  S  is  concluded 
that  general  relativity  plus  the  quantum  principle,  where 
necessary  supplies  a  rationale  for  cosmology.  The 
study  of  the  dynamical  evolution  of  a  geometrodynamical 
model  universe  has  already  provided  some  guidance  in 
understanding  the  properties  of  the  real  universe. 
However,  there  are  many  fascinating  and  still  unsolved 
questions  of  principle  connected  with  the  development  of 
such  a  curved  empty  space.  Further  straight-forward 
analysis  of  the  consequences  of  general  relativity  and  the 
quantum  principle  appears  to  be  the  route  most  likely 
to  lead  to  a  clearing  up  of  these  issues  and  to  new  in¬ 
sight  Into  the  past  and  future  of  the  universe. 


2529 
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THE  SCIENTIST:  HIS  INCREASED  RESPONSIBILITIES, 
by  M.  W.  Wlgner  and  E.  P.  Wigner.  [1962]  [7]p. 
(AF06R-J790)  (AF  49(638)304)  AD  411286 

Unclassified 

Published  in  Hungarian  Quart. ,  v.  3:  1-7,  Apr. -July 

w - 

The  new  tasks  controlling  physical  scientists  can  be 
grouped  rather  loosely  into  3  categories,  none  of  which 
can  be  completely  separated  from  the  others  nor  from 
the  scientist's  traditional  occupations  ctf  teaching  and  re¬ 
search.  They  comprise  first,  technical  work  for  the 
economy  and  defense  of  the  country;  secondly,  service 
in  governmental  positions  or  committees,  furnishing 
information  and  advice  of  a  scientific  nature  concerning 
new  projects  problems  in  international  tensions,  and 
finally,  participation  and  leadership  in  efforts  to  lessen 
international  tensions,  a  responsibility  arising  from  the 
unique  position  of  the  scientist  in  world  affairs. 
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PIONIC  NUCLEI,  by  R.  F.  Pelerls  and  S.  B.  Trelman. 
[1962]  [3)p.  (AF06R-J792)  (AF  49(638)304)  AD  413691 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  8:  339-341, 

Apr.  T555T - 

Explanations  of  the  near  equality  of  the  and  C  masses 
are  presented.  The  rp  and  C  are  Interpreted  as  loosely- 
bound  nuclei  made  up  of  4<;,  with  quantum  numbers  that 
forbid  2-«  and  3-e  decays  in  the  absence  of  electromag¬ 
netic  interactions.  For  the  rp,  this  is  consistent  with 
the  Q_+  quantum  number  assignment.  The  quantum  ruri- 
bers  0++  (I  =  1)  are  assigned  to  the  t,  and  implications 
are  discussed. 
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FURTHER  RESULTS  IN  TOPOLOGICAL  RELATIVITY, 
byD.  Finkelstein  and  C.  W.  Misner.  [1962]  [5]p.  lncl. 
diagr.  (AF06R-J795)  (A  F  49(638)304)  AD  408795 

Unclassified 

Also  published  in  Colloq.  Internationaux  du  Centre  Nat’l. 
t  e  la  Recherche  Sclentiflque;  Les  Thfroriea  Relativistes 
de  la  Gravitation,  Royaumont  (France)  (June  21-27, 

1959),  Paris,  CRMS,  No.  91:  409-413,  1962. 

The  basic  question  that  has  stimulated  these  researches 
into  topological  questions  is,  can  a  purely  gravitic 
structure  conceivably  have  hall-integer  spin?  It  includes 
further  properties  of  an  interesting  by-product  of  the 
program,  the  «M  geon». 


2532 

Princeton  U.  Palmer  Physical  Lab. ,  N.  J. 

ADAIR  SPIN  ANALYSIS  WITH  PARITY  NONCONSERVA¬ 
TION,  by  S.  B.  Trciman.  [1962]  [1  "|f>.  (AFOSR-J796) 

[AF  49(638)304]  AD  413401  Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  1342,  Nov.  1, 

m - 

A  variation  of  the  Adair  spin  analysis  is  considered  for  an 
unstable  boson  produced  in  association  with  a  hyperon 
whose  decay  violates  parity  conservation.  (Contractor's 
abstract) 
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SOME  EXPERIMENTAL  CONSEQUENCES  OF  TRIANGLE 
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SINGULARITIES  IN  PRODUCTION  PROCESSES,  by 
P.  V.  Landshoff  and  S.  B.  Treiman.  [1962]  [4]p.  incl. 
diagrs.  (AFOSR-J805)  (AF  49(638)304)  AD  413491 

Unclassified 

Also  published  In  Phys.  Rev. ,  v.  127:  649-652,  July 
(5,  1962. - 

The  infinite  anomalous  threshold  singularities  In  the 
amplitude  for  a  production  reaction  may,  in  certain 
circumstances,  lie  close  to  the  physical  region.  The 
possibility  then  arises  that  they  can  be  'detected' 
through  characteristic  peaking  effects  which  they  pro¬ 
duce,  as  sometimes  happens  for  the  more  familiar 
pole-type  singularities.  Examples  based  on  triangle 
graphs  are  discussed.  (Contractor's  abstract) 
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REGGE  POLES  IN  HIGH-ENERGY  ELECTRON  SCAT¬ 
TERING,  by  R.  Blankenbecler,  L.  F.  Cook,  Jr. ,  and 
M.  L.  Goldberger.  [1962]  [13]p.  incl.  diagrs.  refs. 
(AFOSR-J811)  (AF  49(636)304)  AD  413504  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128:  2440-2454, 

Dec.  ITW’J- 

The  possibility  that  the  photon  is  described  by  a  Regge 
trajectory  is  considered,  and  the  effect  of  this  assump¬ 
tion  on  the  analysis  of  electron-pion,  electron-nucleon, 
and  electron-helium  scattering  is  examined  in  some  de¬ 
tail.  Partial-wave  projections  for  the  various  ampli¬ 
tudes  are  made  in  the  annihilation  channel,  and  a  multi¬ 
particle  unitarity  condition  is  formally  Imposed  by  use 
of  the  N/D  matrix  formula*'™!.  Since  the  photon  does 
net  have  a  fixed  spin  of  one,  the  spin  matrix  structure 
is  considerably  more  complicated  than  in  the  conven¬ 
tional  theory.  The  amplitudes  are  written  in  terms  of 
tne  Regge  poles  corresponding  to  the  photon,  p-os 
meson,  etc. ,  and  the  resulting  cross  sections  are 
giv;n  in  the  interesting  high-energy  limit.  The  essen¬ 
tial  change  due  to  the  Regge  behavior  of  the  photon  is 
an  over-all  nonintegral  power  of  the  energy  occurring 
m  the  cross  section.  The  effect  of  this  factor  can  be 
experimentally  tested  and  this  possibility  is  discussed. 
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IS  THE  PHOTON  AN  ELEMENTARY  PARTICLE? 
by  R.  Blankenbecler,  L.  F.  Cook,  and  M  L. 
Goldberger.  [1962]  [3]p.  (AFOSR-J812)  (AF  49(638)- 
304)  AD  413537  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  8:  463-465, 
June  1,  1962. 

The  photon  Is  associated  with  the  Regge  trajectory 
with  odd  signature  which  has  the  property  oj(0)  =  1, 

corresponding  to  a  spin-one  and  zero- mass  physical 
particle.  The  Regge  analysis  gives  in  the  electron- 


pion  or  electron-proton  scattering  additional  form  fac¬ 
tors  and  energy  dependence  of  cross  section.  The  pos¬ 
sibility  of  experimental  detection  of  the  break-downs  of 
electrodynamics  is  discussed. 


2536 
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PROBLEMS  ON  THE  FRONTIERS  BETWEEN  GENERAL 
RELATIVITY  AND  DIFFERENTIAL  GEOMETRY,  by 
J.  A.  Wheeler.  [1962]  [20J>.  Incl.  table.  (AFOSR-J814) 
(AF  49(638)304)  AD  413593  Unclassified 

Also  published  in  Rev.  Modern  Phys. ,  v.  34:  873-892, 
Oct.  1962. 

This  review  is  adapted  from  a  report  presented  at  the 
1962  American  Mathematical  Society  Institute  on  Rela¬ 
tivity  and  Differential  Geometry  at  Santa  Barbara.  The 
principal  part  reviews  some  exact  solutions,  describes 
new  insights  that  they  lead  to,  and  places  these  in  the 
context  of  modern  problems  in  differential  geometry. 
Historical  and  theoretical  discussion  of  general  rela¬ 
tivity  is  given. 
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ELEMENTARY  PARTICLES  OF  CONVENTIONAL  FIELD 
THEORY  AS  REGGE  POLES,  by  M.  Gell-Mann  and 
M.  L.  Goldberger.  [1962]  [3]p.  incl.  refs.  (AF06R- 
J818)  (A  F  49(638)304)  AD  413697  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9:  275-277, 

£>ept.  15,  1962.'' 

Conventional  field  theory  is  examined  in  low  order  per¬ 
turbation  theory.  To  all  the  fourth  order  of  PS- PS  pi  on- 
nucleon  theory,  it  is  shown  that  all  the  angular  momentum 
poles  vary  with  energy  except  for  the  nucleon  pole. 
However,  the  Regge  nature  of  the  nucleon  is  implied 
from  the  study  of  the  radiative  corrections  to  it  by  a 
virtual  neutral  vector  meson.  The  paths  of  the  trajec¬ 
tories  so  calculated  show  many  of  the  characteristics 
expected  from  the  Regge  formalism.  This  indicates 
that  the  Regge  pole  boundary  conditions  might  be  con¬ 
tained  in  conventional  field  theory  as  well  as  in  the  dis¬ 
persion  relation  approach. 
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HIGH-ENERGY  GAMMA  RAYS  AND  LOW-ENERGY 
PROTONS  AND  DEUTERONS  FROM  C12  +  p  FOR  Ep  = 
14-20  MEV,  by  E.  K.  Warburton  and  H.  O.  Funsten. 
[1962]  [10fe.  incl.  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)920],  Atomic  Energy  Commission,  and 
Higgins  Scientific  Trust  Fund)  Unclassified 
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The  90°  yield  cf  gamma  rays  from  proton  bombardment 
o<  C12  was  studied  for  proton  energies  between  14  and 
20  mev.  Gamma  rays  are  observed  corresponding  to 
the  ground-state  decay  of  the  C12  4. 43-,  12. 7-,  and 
IS.  1-mev  levels  and  from  the  C12(p,>0)Ni3  reaction. 
Three  resonances  are  observed  in  the  yield  of  the  IS.  1- 
mev  gamma  ray.  These  resonances  correspond  to  N13 
levels  at  18. 1,  18.85,  and  19.8  mev.  The  N13  18. 1- 
mev  level  has  a  width  of  330  ±  100  kev  in  the  center-of- 
mass  system.  The  other  2  levels  have  widths  less  than 
200  kev.  The  yields  of  the  4. 43-  and  12. 7-mev  gamma 
rays  reveal  little  or  no  structure.  The  excitation  func¬ 
tion  of  the  C12(p,  yO)N*3  reaction  also  shows  little 
structure.  Angular  distributions  and  absolute  inte¬ 
grated  cross  sections  for  the  C12(p,p')C12  reaction 
are  given  for  the  C12  12. 7-mev  level  with  Ep  =  17.  5, 

19. 5,  and  20  mev  and  for  the  C12  IS.  1-mev  level  with 
Ep  =  19. 5  mev.  The  latter  Is  approximately  symmet¬ 
rical  about  90°  which  suggests  possible  contribution 
from  the  compound  nucleus  reaction  mechanism.  Com¬ 
parison  of  the  cross  sections  for  C12(p,p'y)C12  and 
C12(p,p‘)C12  gives  Ty/T  =  0. 027  ±  0. 007  for  the  C12 
12. 7-mev  state  and  1. 15  *  0.3  for  the  C12  15. 1-mev 

state.  The  yield  of  the  C12(p,d)Cll  reaction  was  meas¬ 
ured  by  the  stacked  foil  technique  from  threshold  (Ep  = 
17. 85  mev)  to  19. 8  mev.  There  is  no  evidence  for 
structure.  Angular  distributions  are  given  far  the 
C^.dJC11  reaction  for  Ep  =  19.3,  19.5,  and  20.0 
mev.  The  results  are  compared  to  previous  work  on 
the  B11(d,  n)C12  reaction  and  it  is  concluded  that  the 
contribution  of  the  compound  nucleus  reaction  mecha¬ 
nism  to  either  reaction  is  most  likely  small  for  the 
bombarding  energies  in  question.  (Contractor's 
abstract) 
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PULSE  SHAPE  DISCRIMINATION  IN  P-N  JUNCTION 
DETECTORS,  by  H.  O.  Funsten.  [1962]  (3)?.  tael, 
diagrs.  [AF  49(638)920]  Unclassified 

Presetted  at  Eighth  Sell* Illation  Counter  Symposium, 
Washington,  D.  C. ,  Mar.  1-3,  1982. 

Published  in  L  R.  E.  Trans,  on  Nuclear  Sci. ,  v.  NS-9: 
IM-TfS,'  June  1962. 

A  pulse  shape  discrimination  circuit  for  solid  state  par¬ 
ticle  detectors  has  been  developed  that  will  distinguish 
between  ionizing  particles  stopping  completely  within 
the  Junction  region  and  those  passing  beyond.  It  is 
based  upon  the  fact  that  the  first  kind  of  particles  pro¬ 
duces  a  fast  rising  pulse  in  the  order  of  nanosec  where¬ 
as  the  second  kind  has  an  added  diffusion  component  in 
tb'_-  nsec  region.  A  circuit  description  and  representa¬ 
tive  spectra  are  given. 
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CONCERNING  THE  NOTION  OF  TIME  INTERVAL  IN 
S-MATRIX  THEORY,  by  M.  L.  Goldberger  and  K.  M. 
Watson.  [1982]  [3fc.  incl.  diagr.  (AFQ3R-J18)  (In 
cooperation  with  California  U. ,  Berkeley)  (Sponsor eo 
Jointly  by  Air  Form  Office  of  Scientific  Research  under 
AF  AFO6R-62-390  ind  Atomic  Energy  Commission) 

AD  400384  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  127:  2284-2286, 

3ept.  15,  1962. 

For  abstract  see  item  no.  322,  Voi.  VI. 
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STUDY  OF  SPORADIC  E  AND  OTHER  FORMS  OF  IONI¬ 
ZATION,  bv  [B.  Dueno).  Interim  final  rept.  [1962] 

[8fc.  incl.  table.  (AFOSR-3278)  (AF  49(638)172) 

Unclassified 

A  Granger  Model  902  Step  Frequency  Ionospheric  Sounder 
was  used  to  record  data,  every  5  min  on  35  mm  film, 
which  was  compared  to  data  on  the  total  component  of  the 
earth's  magnetic  field  obtained  by  means  of  a  Varian 
Rubidium  Vapor  Magnetometer.  Preliminary  results 
seem  to  indicate  that  there  exists  a  relationship  between 
sizable  magnetic  disturbances  and  Sporadic  E.  First, 
the  solar  magnetic  variation  on  quiet  days  of  the  geo¬ 
magnetic  components  in  the  middle  latitudes  are  aug¬ 
mented  during  the  summer  season,  and  second,  Sporadic 
E  as  observed  by  backscatter  from  Puerto  Rico  has  been 
found  to  be  most  prevalent  in  the  due  south  direction 
thus  suggesting  some  sort  of  geomagnetic  control.  One 
clue  that  Sporadic  E  may  not  be  independent  of  magnetic 
activity  was  furnished  by  the  radio  fade  out  which  oc¬ 
curred  on  Apr.  27,  1962  due  to  a  solar  flare.  This 
caused  a  depression  of  the  magnetic  field  of  approxi¬ 
mately  4  y. 
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RARE  EARTH  OXIDE  SYSTEMS.  THE  HYSTERESIS  EF¬ 
FECTS  IN  PRASEODYMIUM  OXIDE,  by  P.  A.  Faeth  and 
A.  F.  Clifford.  [1962]  [5]p.  incl.  diagrs.  refs. 
(AFOSR-J1105)  (AF  18(603)45)  AD  420934 

Unclassified 

Also  published  In  Jour.  Phys.  Chem. ,  v.  67:  1453-1457, 
July  1963. 

For  abstract  see  item  no.  2442,  Vol.  V. 

2543 

Purdue  U.  Dept,  of  Chemistry,  Lafayette,  Ind. 

THE  INFRARED  SPECTRA  OF  PRASEODYMIUM  OXIDE 
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AND  PRASEODYMIUM  CARBONATE,  by  A.  F. 

Clifford  and  P.  A.  Faeth.  [1962]  [12]p.  incl.  dlagrs. 
table,  refs.  (AF  18(603)45)  Unclassified 

Published  In  Rare  Earth  Research;  Proc.  of  the 
Second  Conf. ,  Glenwood  Springs,  Colo.  (Sept.  24-27, 
1961),  ed.  by  J.  F.  Nachman  and  C.  E.  Lundin. 

Gordon  and  Breach,  New  York,  1962.  p.  35-46. 

Several  samples  of  PrOx  have  been  prepared  which 
have  x  values  1.  50  <  x  <  1. 83;  by  decomposing  PrO^ 
in  vacuo  any  x  value  could  be  prepared.  The  prepara¬ 
tions  were  analyzed  for  infrared-absorption  acitvity  in 
the  region  2-16  u.  An  absorption  band  at  about  15  mi¬ 
crons  appeared  for  all  samples  if  the  specimens  were 
permitted  access  to  the  atmosphere.  No  band  appeared 
in  this  region  if  the  samples  were  analyzed  immediately 
after  their  preparation.  Infrared  analysis  of  samples 
of  praseodymium  carbonate  and  praseodymium  hydrox¬ 
ide  showed  absorption  activity  in  the  same  regions 
where  activity  was  noted  for  air-exposed  praseodymium 
oxide  samples.  It  is  concluded  that  the  absorption  band 
at  15  p  lor  the  air-exposed  oxides  is  due  to  l.ydration- 
carbonation  effects.  The  band  is  probably  indicative  d 
a  metal-oxygen  bond  as  proposed  uy  Meloche  for  oxide 
systems;  the  band  might  also  be  due  to  a  chemisorbed 
species  (C02  or  HgO).  A  sample  of  praseodymium  car¬ 
bonate  was  decomposed  in  vacuo  and  the  spectrum  of  the 
resultant  compound  was  observed.  A  differential 
thermal  analysis  (DTA)  of  the  carbonate  la  air  showed 
that  the  dehydration  probably  U  complete  below  300°; 
the  carbonate  loses  C02  at  470°  and  630°  C  and  is  sub¬ 
sequently  converted  to  the  oxide  Pr -Oj  j  near  400°  C. 
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APPLICATION  OF  COORDINATION  KINETICS  TO  THE 
SEPARATION  OF  METAL  IONS:  COORDINATION  KI¬ 
NETIC  CHROMATOGRAPHY,  byD.  W.  Margerum. 

Final  rept.  Mar.  1962,  lOp.  incl.  refs.  (AFOSR-2721) 
(AF  49(638)60)  Unclassified 

Investigations  of  the  kinetics  of  coordination  complexes 
have  yielded  the  discovery  of  the  first  coordination 
chain  reactic:..  These  chain  reactions  offer  the  possi¬ 
bility  of  metal  complexes  serving  as  ligand  selectors 
and  chemical  amplifiers.  Such  reactions  may  be  of 
great  importance  in  ascertaining  the  role  of  trace 
metals  in  metalUvrizymatic  systems.  The  coordination 
chain  reactions  also  may  be  utilized  in  uitratrace  anal¬ 
ysis  of  ligands  of  metal  ions  because  of  the  extreme  sen¬ 
sitivity  of  the  reaction  rate  to  the  concentration  of  these 
stable  chain  propagations.  Multidentate  complexes  with 
steric  hindrance  are  found  which  a  -e  not  attacked  by 
other  metal  ions  or  other  multidentate  complexes.  These 
complexes  appear  to  be  among  those  most  suitable  for 
kinetic  separations  and  the  initially  proposed  applica¬ 
tion  .*  *(11  looks  promising  as  a  general  technique;  how¬ 
ever,  in  the  course  of  this  study  other  applications  of 
the  coordination  chain  reactions  to  both  analyses  and  to 
an  examination  of  the  role  of  metals  in  enzymatic  sys¬ 
tems  appears  to  be  of  even  greater  importance. 
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COORDINATION  KINETICS  BY  ION  EXCHANGE,  by 
D.  W.  Margerum  and  B.  A.  Zabln.  [1962]  [5]p.  incl. 
dlagrs.  refs.  (AFOGR-J7)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)60 
and  Monsanto  Chemical  Co. )  AD  400087 

Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  66:  2214- 
2218,  Nov.  T9ST 

Cation- exchange  resin  is  used  as  a  metal  ion  buffer  to 
give  very  low  but  constant  concentrations  of  metal  ions  In 
order  to  control  the  rate  of  fast  coordination  reactions 
in  the  solution  phase.  The  rate  of  formation  of  nlckel(Il)- 
EDTA  is  used  to  test  2  variations  of  the  system.  Parti¬ 
cle  diffusion  rates  limit  the  magnitude  of  the  coordination 
rate  constants  which  can  be  measured.  The  fraction  of 
resin  in  the  hydrogen  ion  form  compared  to  sodium  ion 
form  has  an  unexpectedly  large  effect  on  the  diffusion  of 
nickel  ion  under  conditions  of  low  nickel  loading  where 
the  coupled  resin  diffusion  process  should  depend  largely 
on  the  self-diffusion  constant  of  nickel  ion. 
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MULTIDENTATE  LIGAND  KINETICS.  H.  ZINC(II)  AND 
ETHYLENEDIAMINETETRAACETATONICKELATE(lD 
WITH  COPPER(H)  CATALYSIS,  by  D.  W.  Margerum  and 
T.  J.  Bydalek.  [1962]  [5]p.  incl.  tables.  (AF06R-J9) 
(AF  49(638)60)  AD  400388  Unclassified 

Also  published  in  Inorg.  Chem. ,  v.  1:  852-856.  Nov. 

TSSJEr-  - 

The  Zn+2  substitution  reaction  with  nickel-  EDTA*  is 
1/6500  times  as  fast  as  the  corresponding  Cu+2  reaction 
at  25. 0°.  However,  the  same  type  of  kinetic  expression 
is  found  for  Zn*^  and  0*+^  as  contrasted  to  radionickel 
exchange  and  their  rel-  ve  rate  constants  permit  the 
path  of  this  type  of  substitution  reaction  to  be  character¬ 
ized.  A  dinuclear  reaction  intermediate  is  proposed  with 
an  lmlnodiacetate  segment  of  EDTA  coordinated  to  the 
attacking  metal  ion.  The  catalysis  of  the  Zn+2  reaction 
by  traces  of  Cu+^  is  studied.  (Contractor's  abstact) 
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COORDINATION  CHAIN  REACTIONS.  EXCHANGE  BE¬ 
TWEEN  ETHYLENEDIAMINETETRACETATGCUP- 
RATE(H)  AND  TRIETHYLENETETRAMINENICKEL(n), 
by  D.  C.  Olson  and  D.  W.  Margerum.  [1962]  [7]p.  incl. 
diagrs.  tables,  refs.  (AF06R-J693)  (AF  49(638)60) 

AD  415063  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Sac. ,  v.  85:  297- 
303,  Feb.  5,  1863. 

A  chain  reaction  mechanism  is  proposed  for  the  exchange 
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of  triethylenetetramlne  and  ethylenediamtnetetraacetate 
between  their  nickel(n)  and  copper(n)  complex.  This 
exchange  proceeds  at  a  much  faster  rate  than  the 
aqueous  dissociation  rate  o f  these  complexes.  The 
chain  reaction  Is  Initiated  by  a  trace  o l  either  of  there 
multidentate  ligands.  In  the  chaln-propagatlor  nt  >ps, 
one  multidentate  ligand  displaces  another  from  i*u  mral 
complex  and  rice  versa.  Very  sensitive  control  of  ‘.he 
reaction  rate  Is  possible  because  the  chaLn  propagators 
are  stable  ligands  whose  concentration  can  be  adjusted. 
Metal  ions  terminate  the  chain  and  the  reaction  can  be 
used  for  trace  metal  determination. 
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MULTIDENTATE  LIGAND  KINETICS,  m.  THE  FOR¬ 
MATION  AND  DISSOCIATION  OF  TRIETHYLENE- 
TETRAMINENICKEL(H)  AND  TETRAETHYLENEPEN- 
TAMINENICKEL(a)  AND  THEIR  EXCHANGE  WITH 
RADIONICKEL  ION,  by  D.  W.  Margerum,  D.  B. 
Rorabacher,  anO  J.  F.  G.  Clarke,  Jr.  Oct.  1962 
[11)?.  incl.  diagrs.  tables,  refs.  (AFOSR-64-14051 
(AF  49(638)60)  AD  444458  Unclassified 

Also  published  In  Inorg.  Chem. ,  v.  2:  667-677,  Aug. 
19637 

The  kinetics  of  the  formation  and  dissociation  reactions  of 
trlethylenetetraminenlckel(n)  and  of  tetraethylenepenta- 
mlnenlckel(n)  as  well  as  their  exchange  reactions  with 
radionickel  ion  have  been  studied  at  25°,  g  -  0. 1  pH 
4.  5  to  7. 5,  using  spectrophotometric,  titrlgriphic, 
and  radiochemical  methods.  It  Is  proposed  that  these 
4-  and  5-dentate  ligands  react  with  nickel  by  the  step¬ 
wise  formation  of  coordinate  bonds,  where  the  rate- 
determining  step  Is  the  formation  of  the  first  Ni-N  bond 
and  the  subsequent  bonding  is  rapid.  Similarly,  the 
dissociation  mechanism  proposed  involves  the  pre- 
equilibration  of  intermediately  bonded  species  leading 
to  the  rate  step  of  breaking  the  last  Ni-N  bond.  On  this 
basis,  it  Is  possible  to  estimate  the  equilibrium  con¬ 
stants  for  each  of  the  reaction  Intermediates.  The  dif¬ 
ferences  in  the  reaction-rate  constants  of  the  straight- 
chain  polyamlmes  (having  from  2  to  6  nitrogens),  as 
well  as  their  protonated  species,  can  be  attributed  en¬ 
tirely  to  statistical  and  electrostatic  effects.  This 
model  should  be  applicable  to  complexes  containing 
other  metal  ions  and  other  unbranched  multidentate 
ligands.  (Contractor’s  abstract) 
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SOLVATION  AS  A  FACTOR  IN  THE  ALKYLATION  OF 
AMBIDENT  ANIONS:  THE  IMPORTANCE  OF  THE  HY¬ 
DROGEN  BONDING  CAPACITY  OF  THE  SOLVENT,  by 
N.  Korablum,  P,  J.  Berrtgan,  and  W.  J.  Le  Noble. 
[1962]  i7k>.  ind.  diagrs.  tables,  refs.  (AFOSR-.J831) 
(AF  49(638)324)  AD  4165.1  Unclassified 

Also  published  In  Jour  Amer.  Chem.  Soc. ,  v.  85: 
U41-YU7,  Apr'.  20,  1063. 


Wnen  solutions  of  the  salts  of  phenol  or  p-alkylphenols 
in  a  wide  variety  of  solvents  are  alkylated  with  allyl  cr 
benzyl  halides,  the  ether  (oxygen  alkylation)  is  the  sole 
product.  However,  when  these  reactions  are  conducted 
in  water,  phenol  or  fluorlnated  alcohols,  substantial 
amounts  of  o-  and  p-alkylated  products  result.  Neither 
carbon  nor  oxygen  alkylation  Is  a  carbonium  ion  process 
but,  rather,  these  are  second-order  nucleophilic  dis¬ 
placements.  An  explanation  for  the  fact  that  water, 
phenol  and  fluorlnated  alcohols  foster  iarbon  alkylation, 
which  Invokes  their  strong  hydrogen  bonding  capabilities, 
Is  proposed. 
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SOLVATION  AS  A  FACTOR  IN  THE  ALKYLATION  OF 
AMBIDENT  ANIONS:  THE  IMPORTANCE  OF  THE 
DIELECTRIC  FACTOR,  by  N.  Kornblum,  R.  Seltzer, 
and  P.  Haberfield.  [1962]  [7]p.  incl.  diagrs.  tables, 
reft.  (AFOSR-J845)  (AF  49(638)324)  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Sbc. ,  v.  85:  1148- 
1154,  Apr.  20,  1963. 

Solutions  of  sodium  s-naphth oxide  In  a  variety  of  solvents 
have  been  alkylated  with  benzyl  bromide,  methyl  iodide 
and  n-propyl  bromide.  The  results  of  thest  studies  pro¬ 
vide  a  clear  demonstration  of  the  ability  of  the  solvent  to 
decide  the  course  ol  an  ambtdent  anion  reaction.  A  dis¬ 
cussion  of  solvent  effects  on  the  course  of  ambldent  anion 
processes  is  presented  which  distinguishes  between 
protic  and  aprotic  solvents  and  which  emphasizes  the 
utility  of  this  distinction.  As  a  consequence,  it  is  now 
possible  to  correlate  the  dielectric  constant  of  an  aprotic 
solvent  with  Us  influence  on  the  alkylation  process. 
Finally,  the  interdependence  of  solvent  and  cation  effects 
is  explicitly  recognized  and  employed  so  that  insights 
concerning  the  ability  of  solvents  to  determine  the  course 
of  ambldent  anion  reactions  are  obtained. 
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THE  STEREOCHEMISTRY  OF  THE  NUCLEOPHILIC 
ADDITION  OF  p-TOLUENETHIOL  TO  1-p-TOLYLSUL- 
FONYLCYCLOPENTENE,  by  W.  E.  Truce  and  A.  J. 

Levy.  [1962]  [4}p.  Incl.  refs.  (AFOSR-2729)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)531  and  American  Cyanamid  Co. )  AD  413842 

Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  28:  679-682, 

Mar.  1963. 

Under  mildly  basic  conditions,  p-toluenethiol  adds  to 
l-p-lojylsulfonylcyclopentene  to  give  trans-2-p-tolylmer- 
capto- l-p-tolylsulfony!cyclopentane.  The  stereochemis¬ 
try  of  the  adduct  was  proved  by  an  independent  synthesis. 
An  explanation,  together  with  supporting  evidence,  for 
the  stereoselectivity  involved  is  given.  (Contractor’s 
abstract) 
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A  CONVENIENT  SYNTHESIS  OF  AROMATIC  AND  ALI¬ 
PHATIC  SODIUM  SULFINATES,  by  W.  E.  Truce  and 
F.  E.  Roberts,  Jr.  (1962]  (2]p.  incl.  rels.  (AFOSU- 
J374)  (AF  49(638)531)  AD  408602  Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  28:  593-594, 

TiETTSSST - 

A  method  of  converting  thiols  to  the  corresponding  Na 
sulfmates  in  good  yield  was  reported.  The  thiols  were 
prepared  from  acrylonitrile.  The  S-aryl-  or  alkylthio- 
propionitnles  were  oxidized  to  the  sulfones  in  good 
yield.  3-p-tolylsulfonylpropionltrlle  (4g)  suspended  in 
50  ml  of  alcohol  was  treated  with  10  ml  of  alcohol,  0.  44g 
Na,  and  1.45g  1-propanethiol.  The  mixture  was  re¬ 
fluxed  5  hr,  evaporated,  and  the  solid  suspended  in 
EtjO  and  filtered  off  to  give  3.  lg  of  Na  1-propanethio- 
late.  Acidification  gave  the  free  sulflnic  acid,  rap  81- 
83°.  The  ethereal  residue  contained  S-propylthiopro- 
pionitrile.  Similarly,  9-propylsulfonyl-propionitrile 
gave  58%  benzyl  Pr  suifone,  mp  87-89°.  Thus  reaction 
of  Et  3-p-tolylsulfonylacrylate  with  Na  thiophenoxide 
gave  a  mixture  of  the  Et  cis-  and  trans-S-phenylthio- 
acrylate. 
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THE  METALATION  AND  ALKYLATION  OF  MERCAP- 
TAU.,  by  W.  E.  Truce  and  F.  E.  Roberts  [Jr.].  [1962] 
[4]p.  mcl.  refs.  (AFOSR-J606)  (Fjonsored  jointly  by 
Air  F  j-ce  Office  cS  Scientific  Research  under  AF  49- 
(038)531  and  Army  Research  Office  (Durham)) 

AD  414006  Unclassified 

Also  published  in  Jour.  Org.  Chem. ,  v.  28:  961-964, 

'SprT'TSBj; - 

The  formation  of  a  mercaptal  anion  and  its  reaction 
with  various  alkylating  and  acylating  agents  was  studied. 
The  conversion  of  the  alkylated  and  acylated  products 
into  carbonyl  compounds  can  serve  as  a  soiree  of 
mono-ketones,  o-diketone3,  acylions,  o-keto  esters, 
and  6-keto  esters.  A  new  desulfurizing  system  is  dis¬ 
cussed.  (Contractor's  abstract) 


The  products  of  the  reactions  o i  alcoholic  sodium  t- 
butylmercaptlde  with  vinyl  chloride,  vinylldene  chloride, 
and  cis-  and  trans-dlchlorethylenes  are  described. 
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ON  THE  PROPERTIES  OF  "TRLM  ETHYL  SILYL  AZIDE, 
by  J.  W.  Connolly  and  G.  Urry.  [1962]  [2]p.  incl. 
tables.  (AFOSR-J13)  (AF  49(638)927)  AD  444133 

Unclassified 

Also  published  in  Inorg.  Chem.,  v.  1:  718-719,  Aug. 

mir - 

The  melting  poin*,  vapor  pressures,  and  infrared  ab¬ 
sorption  spectra  of  MegSiN^  prepared  by  treating 
MejSiCl  with  NaNg  in  the  presence  of  aluminum  azide 
in  tetrahydrofuran  solvent  are  reported. 
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CRYSTALLINE  L1TIHOM ETHYLTRIM ETH YLSILAN E 
AND  SOME  OF  ITS  PROPERTIES,  by  J.  W.  Connolly  and 
G.  Urry  [1962]  [2>.  (AF  49(638)927)  Unclassified 

pubUshed  in  Inorg.  Chem. ,  v.  2:  645-646,  June  1S63. 

The  reaction  of  Li  and  chloromethyllrimethylsilane  in  2- 
raethylpentane  gives  LlCH2SiMeg  (I)  in  about  60%  yield. 

Pure  crystalline  I  is  obtained  by  sublimation  at  100'  / 

10-5  rom>  mp  U2°.  The  liquid  is  stable  to  130°,  above 
that  if  decomposes  slowly  into  tctramethylsllanc  (II)  and 
a  nonvolatile  stable  pyrophoric  white  solid.  I  reacts 
with  MeOH  to  give  equimolar  quantities  of  pure  n. 
Molecular  weight  of  92  was  found  by  isopiestic  method. 

I  in  benzene  solution  exhibits  nuclear  magnetic  reso¬ 
nance  of  2  proton  resonances  in  a  ratio  of  4.  5  to  1  with 
an  internal  shift  of  -2. 16  ppm  from  Me  to  CHg  protons. 

J  reacts  readily  with  chloromethyltrimethylsllane  to 
form  mainly  2,2,  5, 5-tetramethyl-2, 5-disilahexane  (HI) 
and  n  with  some  2, 2, 4, 4-tetramethyl-2,4-dlsllahexane 
and  less  volatile  products.  I,  treated  with  C0CI2  yields 

II  and  HI  as  the  only  products. 
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THE  PRODUCTS  OF  THE  REACTIONS  OF  SODIUM  !- 
BUTYLMERCAPTIDE  WITH  VINYL  CHLORIDE, 
VINYLIDENE  CHLORIDE,  AND  CIS-  AND  TRANS- 
DICHLOROETHYLENES,  by  J.  Flynn,  Jr.,  V.  V. 
Badiger,  andW.  E.  Truce.  [1962]  [5 )p.  Incl.  refs. 
(AFO6R-K1098)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)531  and  National 
Science  Foundation)  AD  420832  Unclassified 
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ADAPTIVE  LEARNING  SYSTEMS,  by  J.  E.  Gibson. 
[1962]  [5  J).  incl.  dlagrs.  (AFGSR-3789)  (AF  AFOSR- 
62-351)  AD  292796  Unclassified 

Presented  at  Nat'l.  Electronics  Conf. ,  Chlcagq  111. , 

Oct.  8-10,  1962. 

Also  published  In  Proc.  Nat'l.  Electronics  Conf. ,  v.  18: 

75TW,  1962'. 


Also  published  In  Jour.  Org.  Chem.,  v.  28:  2298-2302, 

s5pT  rsra: — ~ 
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A  learning  system  Is  defined  as  a  generalization  of  an 
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adaptive  control  system.  Basic  learning  system  func¬ 
tions,  such  as  pattern  recognition  and  the  training  se¬ 
quence,  are  discussed.  Two  proposed  learning  systems 
are  described  and  some  results  are  given  to  demon¬ 
strate  the  theoretical  advantage  of  a  system  with  learn¬ 
ing.  Studies  are  incomplete  at  this  time  and  the  con¬ 
cepts  presented  should  be  considered  as  an  informal  in¬ 
troduction  to  one  point  a*  view  on  learning  systems. 
(Contractor's  abstract) 


2558 

[Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind.  ) 

STUDY  OF  NUCLEAR  STRUCTURE  AND  INTERAC¬ 
TIONS,  by  S.  Gartenhaus.  Final  technical  rept.  Nov. 

1,  1960-Jan.  31,  1982,  2p.  (AFC6R-2S62)  (AF  49- 
(838)787)  Unclassified 

Various  aspects  of  nuclear  structure  and  Interactions 
were  studied.  Among  the  topics  discussed  were:  Proton- 
proton  interaction;  On  a  variational  principle  for  a 
classical  plasma;  and  S-wave  plon-nucleon  scattering. 


2559 

Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind. 

HIGH-ENERGY  BEHAVIOR  OF  ELASTIC-SCATTERING 
AMPLITUDES,  by  M.  Sugawara  and  A.  Tubls.  [1962] 
[4fc>.  lncl.  refs.  (AF06R-J1251)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AF06R-62-132,  Atomic  Energy  Commission  and 
National  Science  Foundation)  AD  424321 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9:  355-358, 

<5cr'l57-I58E 

Some  properties  of  a  high-energy  scattering  amplitude 
near  the  forward  direction  are  derived,  assuming  the 
Mandelstam  representation  and  a  pure  imaginary  for¬ 
ward  amplitude  at  infinite  energy.  Under  certain  condi¬ 
tions  the  asymptotic  form  resembles  that  resulting  from 
a  Regge  pole. 


2560 

Purdue  U.  (Dept,  of  Physics]  Lafayette,  Ind. 

IMPULSE  APPROXIMATION  CALCULATION  OF  HIGH- 
ENERGY  DEUTERON-DEUTERON  ELASTIC  SCATTER¬ 
ING,  by  A.  Tubls  and  B.  Chem.  [1982]  [5 jp.  inch 
dlagrs.  refs.  (AFOSR  -J1252)  [AF  AFOSR-62-132] 

AD  424318  Unclassified 

Presealed  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1982. 

Abstract  published  in  Bull.  A m*r.  Phy3.  Soc. ,  Series 
n,  v.  7:  3587  Apr 723,  1862. 

Also  published  In  Phys.  Rev.,  v.  128:  1352-1350, 

N^rT,~T5i5; — 


The  high-er.ergy  deuteron-deuteron  elastic  scattering 
cross  section  and  vector  polarization  was  calculated  on 
the  basis  of  the  impulse  approximation  with  the  neglect 
of  off-energy-shell  effects  In  the  nucleon-nucleon  scat¬ 
tering  matrix  and  effects  of  multiple  scattering.  The 
results  are  in  terms  of  the  free  nucleon-nucleon  scatter¬ 
ing  amplitudes  and  an  appropriate  Fourier  transform  of 
the  deuteroo  wave  function.  For  simplicity,  the  D-state 
component  of  the  deuteron  was  neglected  throughout 
this  calculation.  Numerical  results  are  given  for  312 
and  620  mev.  At  the  2  energies  considered,  the  results 
for  the  cross  section  are  comparable  to  those  for  nucleon- 
deuteron  scattering.  The  validity  of  the  approximations 
used  and  pufdble  improvements  o f  the  calculation  are 
discussed.  (Contractor's  abstract) 


2561 

Purdue  U.  [Dept,  of  Physics]  Lafayette,  Ind. 

ISOTOPIC  SPIN  IN  K  -  3<r,  by  G.  Barton,  C.  Kacser, 
andS.  P.  Rosen.  [1962]  [4]p.  (AFOSR-J1611) 

[AF  AFOSR-62-132]  AD  427620  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  130:  783-786,  Apr.  15, 

WST. 

Because  recent  data  on  K2°  -  are  at  variance  with 

the  AT  =  1/2  rule  while  the  data  on  K’*’  -  3»  are  not,  the 
charge  space  kinematics  of  K  -  3t  are  re-examined. 
Matrix  e  aments  are  assumed  to  be  at  most  linearly  de¬ 
pendent  on  the  usual  variables  Sj,  and  it  follows  that 
only  4  of  the  7  possible  3*  slates  can  contribute  to  the 
decay.  Of  these  states,  2  have  T  =  1,  the  third  has  T  = 

2  and  the  fourth  T  *  3.  The  possible  values  of  AT  are 
1/2,  3/2,  5/2,  7/2,  and  accordingly,  the  most  general 
interaction  Hamiltonian  is  written  as  the  sum  of  4  parts 
H.j/2,  each  corresponding  to  AT  =  n/2  (n  =  1,  3,  5,  7). 

It  is  then  possible  to  express  the  matrix  -dements,  rates 
and  spectra  of  all  the  modes  of  K  -  3t  in  terms  of  the  re¬ 
duced  matrix  elements  of  H,,^  between  the  four  3?  states 
and  the  K  meson.  The  analysis  reveals  that,  provided 
the  branching  ratio  of  K2®  -  3»®  to  Kj®  "  s+e*ir0  is  3/2, 
the  present  data  are  consistent  with  an  Interaction  Hamil¬ 
tonian  containing  only  AT  =  1/2  and  3/2,  and  a  3:  final 
state  of  Isotopic  spin  one. 


2562 

Purdue  U.  Jet  Propulsion  Center,  Lafayette,  Ind. 

STABILITY  CRITERIA  FOR  LONGITUDINAL  PRESSURE 
OSCILLATIONS  IN  A  ROCKET  MOTOR,  by  S.  N.  B. 
Murthy,  J.  R.  Osborn,  and  S.  K.  Srinath.  [1962]  [48 ]p. 
lncl.  dlagrs.  (AF  AFO6R-62-360)  Unclassified 
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By  treating  the  rocket  motor  as  a  constant  diameter 
duct  with  a  Unite  width  ol  combustion  zooe  located  be¬ 
tween  2  uniform  regions  and  with  finite  wave  transmis¬ 
sion  coefficients  at  the  nozzle  and  the  injector  ere.s, 
stability  criteria  are  established  for  longitudinal  pres¬ 
sure  osculations.  It  is  shown  that  while  the  energy  re¬ 


lease  rate  per  unit  width  of  the  combustion  zone  is 
critical  in  determining  whether  the  motor  will  be 
the  location  ol  tne  combustion  zone  in  the  motor,  the 
overall  length  c'  the  motor  and  the  total  amount  energy 
released  influence  the  performance  of  the  motor  in  a 
complex  fashion.  (Contractor's  abstract) 
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25S3 

Radio  C'orp.  cf  America,  Astro- Electronics  Dlv. , 
Princeton,  K,  t. 

PLASMA  ACCELERATION  BY  A  2  4  KMC  GRADIENT 
ELECTRIC  FIELD,  by  H.  W.  Hendel,  D.  D' Agostini 
and  others.  Sen*..  12,  1962  (26fc>.  incl.  diagrs.  table. 
(Rept.  ru.  VS  >-1609)  (AFOSR-4152)  (AF  48(638)658) 
AD  280667  Unclassified 

Presented  at  meeting  of  the  Amer.  Phyts.  Soc. , 

Atlantic  City.  N.  J.  Nov.  ,*B-Dec.  1,  1962. 

Abstract  published  In  Bull.  Amer.  Pbys.  Soc.,  Series 
n,  v.  8:  175-176,  Feb.  28,  1963. 

Plasma  velocities  up  to  2  x  10®  cm/sec  for  Hg  icns 
were  measured  for  applied  rf  fields  less  than 
200  v/cm  at  140  and  330  me  and  found  to  be  in  agree¬ 
ment  with  a  theory  developed  on  the  basis  of  energy 
considerations.  In  recent  work  the  applied  frequency 
was  raised  to  2. 4  kmc.  Greater  resolution  of  the 
velocity  measurement  was  achieved  by  pulsing  the 
accelerating  rf  field.  The  rf  pulse  time  delay  can  be 
adjusted  relative  to  the  initiation  of  the  plasma  pulse 
to  select  a  plasma  volume  element  of  critical  density 
?nd  thus  accelerate  to  optimum  velocity.  The  Ion 
velocity  was  found  to  depend  approximately  linearly  on 
the  field  strength.  The  plasma  density  in  the  2. 4  kmc 
experiments  was  higher  than  that  of  the  previous 
experiments  by  a  factor  of  about  100.  The  highest 
bulk  Ion  velocity  measured  at  700  v/cm  was  8  X  105 
cm/sec.  The  new  data,  obtained  at  applied  frequencies 
OCJ  order  of  magnitude  higher  than  those  previously 
employed  and  taken  over  a  wider  field  strength  range, 
are  in  good  agreement  with  the  theory  when  the  func¬ 
tional  dependence  of  the  collision  frequency  upon 
plasma  density  and  rf  field  strength  is  considered.  In 
the  range  of  the  present  experiments,  the  increase  In 
collision  frequency  with  Increasing  applied  frequency 
reduces  the  gain  in  thrust  expected  from  the  use  of  a 
more  dense  plasma  at  a  higher  applied  frequency. 
(Contractor's  abstract) 

Reaction  Motors,  Inc. ,  Denvllle,  N.  J. 

see  Th’okol  Chemical  Corp.  Reaction  Motors  Div. , 
Denvllle,  N.  J. 

2564 

Reaiaelaer  Polytechnic  Inst.  (Dept,  of  Aeronautical 
Engineering]  Troy,  N.  Y. 

INSTABILITY  OF  A  VORTEX  SHEET  IN  NON¬ 
EQUILIBRIUM  FLOWS,  by  K.  C.  Wang.  (19‘  2] 

(6fc.  incl.  diagrs.  refs.  (AF  18(600)1591) 

Unclassiiied 

Published  in  Phys.  Fluids,  v.  5:  1368-1373,  Nov. 

1962. 

The  stability  of  a  plane  vortex  sheet  between  2 
uniform  streams  is  examined  with  respect  to  small 


disturbances  when  the  2  media  are  relaxing  diatomic 
gases  (such  as  oxygen  or  nitrogen).  For  the  equilibrium 
and  frozen  cases,  the  eigenvalue  equailon  is  identical 
In  form  with  that  of  the  conventional  case,  and  the 
stability  Is  decreased  due  to  the  relaxation.  For  the 
nonequilibrlur.;  case,  the  eigenvalue  equation  Is  complex 
an  3  depends  on  the  wavenumber  oi  the  disturbances;  the 
vortex  sheet  is  shown  to  be  always  unstable. 
(Contractor’s  abstract) 


2565 

Rensselaer  Polytechnic  Inst.  Dept.  o£  Aeronautical 
Engineering,  Troy,  N.  Y. 

LINEARIZED  DISSOCIATING  GAS  FLOW  PAST 
SLENDER  BODIES,  by  T.  Y.  LI  and  K.  C.  Wang. 

Jan.  1962  [35j>.  incl.  reis.  (Rept.  no.  TR-AE-6201) 
(AFOSR-2048)  (AF  49(638)977)  AD  274318 

Unclassiiied 

An  invlscld,  compressible,  linearized  dissociating 
gas  flow  over  slender  bodies  of  general  cross  section 
is  considered.  Essentially  It  is  an  extension  cf  the 
conventional  slender  body  theory  including  the 
dissociation  effects.  Both  supersonic  and  subsonic 
cases  are  examined.  To  the  present  approximation  the 
lateral  forces  and  moments  are  found  the  same  as  those 
for  the  conventional  case,  but  there  exist  additional 
nonequilibrium  terms  in  the  drag  expression.  11  the 
body  is  pointed  at  both  ends,  the  nonequilibrium  term 
is  formally  the  same  for  both  the  supersonic  and  the 
subsonic  cases  except  that  the  sign  in  the  respective 
cases  is  just  the  opposite.  Physical  aspects  of  the 
non  equilibrium  drag  problem  are  briefly  considered. 
These  considerations  show  that  in  the  subsonic  case 
the  nonequilibrium  term  represents  a  drag  and  In  the 
supersonic  case  it  is  a  thrust.  The  supersonic  drag 
of  slender  bodies  of  revolution  at  small  angle  of  attack 
has  beer,  calculated,  including  dissociation  effects. 
(Contractor’s  abstract) 


2566 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

(STUDY  OF  HYPERSONIC  FLOW  PHENOMENA], 
by  T.  If.  Li.  Final  rept.  Jan.  1962, 

8p.  incl.  refs.  (Rept.  no.  TR-AE-6203) 

(AFOSF.-2049)  (AF  49(638)977)  AD  274782 

Unclassified 

The  stability  of  a  plane  vortex  sheet,  between  two 
uniform  streams  of  dissociating  gases,  with  respect 
to  small  disturbances  is  examined  on  the  basis  ui  a 
linearized  theory.  The  eifects  of  equilibrium  - 

lion  are  destabilizing  to  the  vortex  sheet  £:str.  a 
norequilibrium  flow,  the  vortex  sheet  is  shown  to  be 
always  unstable. 
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2567 

Rensselaer  Polytechnic  Inst,  Dept,  oi  Aeronautical 
Engineering,  Troy,  N.  Y. 

SUPERSONIC  DRAG  OF  SLENDER  BODIES  IN  A 
SIMPLE  DIATOMIC  DISSOCIATING  GAS,  by  Z.  S. 
Chang.  Jan.  1962,  25p.  lncl.  diagrs.  tables,  refs. 
(Rept.  no.  TR-AE-6205)  (AFOSR-2163) 

(AF  49(638)977)  AD  274359  Unclassiiied 

Quantitative  results  o!  linear  slender- body  theory 
are  treated.  The  drag  of  2  cases  is  considered;  a 
circular  cone  and  a  parabolic  spindle.  The  extra  drag 
due  to  ncnequiiibrlum  effects  turns  out  to  be  appreciable 
in  1  case.  For  the  case  of  the  circular  cone,  the 
extra  drag  is  positive,  while  for  the  case  of  the 
parabolic  spindle,  the  extra  drag  is  negative  indicating 
that  the  nonequilibrium  effects  decrease  the  total  drag. 


2568 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Aeronautical 
Engineering]  Troy,  N.  Y. 

STEADY  SUBSONIC  DRAG  IN  NONEQUILIBRIUM  FLOW 
OF  A  DISSOCIATING  GAS,  by  T.  Y.  Li  and  K. 
Kusukawa.  [1962]  [17]p.  incl.  diagrs.  refs.  (AFOSR- 
3527)  (AF  49(638)977)  Unclassified 

Also  published  in  Proc.  1962  Heat  Transfer  and 
Fluid  Mechanics  Inst. ,  Washington  U.  Seattle  (June 
13-15,  1962),  ed.  by  F.  E.  Ehlcrs,  J.  J.  Kauzlarich 
and  others.  Stanford  U.  Press,  1962,  p.  109-125. 

Adopting  the  Lagrange  approach,  the  dynamic  behavior 
of  a  thermodynamic  system  consisting  of  a  moving 
material  element  along  a  streamline,  subjected  to  the 
effects  d  dissociation  and  recombination,  is  examined. 
A  linear  equation  governing  the  variations  of  pressure 
and  specific  volume  along  a  streamline  has  been 
obtained.  This  equation  can  be  treated  generally  and 
its  solution  is  applied  to  the  calculation  of  the  drag 
on  an  arbitrary  body  in  steady  adiabatic  dissociating 
gas  flow.  The  results  show  that:  (1)  Chemical  relaxa¬ 
tion  effects  cause  a  phase  difference  to  exist  between 
the  variations  of  pressure  and  specific  volume.  As  a 
consequence  of  this  phase  difference  the  body  will 
experience  a  positive  nonequilibrium  drag  in  subsonic 
dissociating  gas  flow.  This  nonequilibrium  drag  is 
shown  to  be  of  the  second  order  in  perturbation 
quantities;  and  (2)  The  effect  of  irreversible  entropy 
increase  along  the  streamline  is  to  contribute  to  the 
above  mentioned  nonequilibrium  subsonic  drag  a 
correction  term  which  is  of  the  third  order  in  pertur¬ 
bation  quantities.  (Contractor's  abstract) 


2569 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Aeronautical 
Engineering]  Troy,  N.  Y. 

STEADY  SUBSONIC  DRAG  IN  NONEQUILIBRIUM 
FLOW  OF  A  DISSOCIATING  GAS,  by  T.  Y.  Li  and 


K.  Kusukawa.  [1962]  [17}p.  incl.  diagrs.  refs. 
(AFOSR-5062)  (AF  49(638)977)  AD  414139 

Unclassified 

Also  published  in  Proc.  1962  Heat  Transfer  and  Fluid 
Mechanics  Inst. ,  Washington  U.,  Seattle  (June  13-15, 
1962),  ed.  by  F.  E.  Ehlers,  J.  J.  Kauzlarich  and 
others.  Stanford  U.  Press,  1962,  p.  109-125. 

For  abstract  see  item  no.  2568,  Vol.  VI. 


2570 

Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

MERCURIC  HALIDES  AS  MOLTEN  ELECTROLYTES: 
PHYSICAL  PROPERTIES,  VIBRATIONAL  SPECTRA, 
CONSTITUTION,  AND  ELECTRICAL  CONDUCTANCE, 
by  G.  J.  Janz  and  J.  D.  E.  McIntyre.  [1962]  [8]p. 
incl.  illus.  diagrs.  tables,  refs.  (AF06R-3804) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)978  and  National  Science 
Foundation)  Unclassified 

Also  published  in  Jour.  Electrochem.  Soc. ,  v.  109: 
842-649,  Sept.  1962. 

Densities,  viscosities,  electrical  conductances,  and 
Raman  spectra  for  HgClj,  HgBr2,  and  Hgl^  are  re¬ 
ported  from  the  melting  points  to  the  boiling  points.  In 
contrast  to  ionic  fused  salt3,  the  energies  of  activation 
for  electrical  conductance  are  greater  than  those  for 
viscous  flow.  Evidence  for  autocomplex  formation  is 
discussed.  A  model  for  these  molten  electrolytes  is 
advanced  in  which  the  primary  constituents  are  simple 
molecules  together  with  the  complex  ionic  species 
HgX+  and  HgX3".  The  entropy  of  fusion  shown  to  arise, 

in  large  part,  from  an  increase  of  rotational  freedom 
rather  than  positional  randomization,  the  cohesive 
intermolecular  forces  are  of  the  dispersion  and  multi- 
pole  type  rather  than  coulombic  as  In  highly  Ionic  melts. 
The  mechanisms  of  transport  processes  for  the  solid 
and  liquid  states  of  these  salts  are  discussed  in  the  light 
oi  concepts  current  for  molten  electrolytes. 
(Contractor's  abstract) 

257  i 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Chemistry] 

"'roy,  N.  Y. 

MOLTEN  NITRATES  AS  ELECTROLYTES:  STRUCTURE 
AND  PHYSICAL  PROPERTIES,  by  G.  J.  Janz  and 
D.  W.  James.  [1961]  [8j>.  incl.  diagrs.  tables,  refs. 
(AFOSR-3806)  [AF  49(638)978]  Unclassified 

Also  published  in  Electrochim.  Acta,  v.  7:  427-434, 
1962. 

The  failure  of  theories  used  to  explain  properties  of 
the  alkali  halides  when  applied  to  alkali  nitrates  is 
discussed.  A  disk-shaped  model  of  the  nitrate  ion  is 
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developed  which  has  a  radius  of  2-3  A  and  thickness 
of  2-  2  A.  This  model  is  used  to  discuss  some  of  the 
properties  of  molten  alkali  nitrates.  (Contractor's 
abstract) 


2572 

Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry,  Troy, 
N.  Y. 

STRUCTURE  AND  PHYSICAL  PROPERTIES  OF 
MOLTEN  SALTS,  by  G.  J.  Janz.  Final  rept. 

Dec.  1,  1960- Nov.  30,  1962,  6p.  (AFOSR-4564) 

(AF  49(638)978)  Unclassified 

The  properties  and  structures  of  molten  nitrates  and 
mercuric  halides  have  been  characterized;  the  former 
are  examples  of  highly  ionic  systems  and  the  latter  are 
predominssUy  molecular  molten  salts.  Studies  of 
molten  salt-mixtures  using  the  preceding  both  as 
solutes  and  solvents  are  in  progress.  An  interesting 
result  is  that  a  molecular  salt  such  as  HgClg  can  be 

readily  'dissolved'  in  fused  salt  solvents,  and,  depend¬ 
ing  on  the  solute-solvent  Interactions  thus  induced, 
the  HgCLmay  suffer  a  complete  loss  of  the  trial  omic 
linear  molecular  species  (characteristic  of  the  pure 
salt  in  its  molten  state)  or,  again,  may  dissolve 
molecularly.  Other  studies  with  such  mixtures,  and 
investigations  of  the  Group  Q  halides,  in  progress, 
are  surveyed  in  this  report. 


2573 

[Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 
Troy,  N.  Y.  ] 

A  MODIFIED  INCREMENTAL  STRAIN  LAW  FOR 
WORK-HARDENING  MATERIALS,  by  W.  H.  Warner 
and  G.  H.  Handelman.  [1956]  [15jp.  (AFOSR-4980) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  18(600)1586]  and  Wright  Air 
Development  Center)  AD  416425  Unclassified 

Also  published  in  Quart.  Jour.  Mech.  and  Appl.  Math. , 
v.  9:  279-293,  Sept.  1956. 

A  generalization  of  the  incremental  strain  law  given 
by  Hodge,  Prager,  and  Drucker  is  developed.  The 
new  law  affords  the  possibility  of  several  different 
types  of  loading  regions  in  contrast  to  the  single  load¬ 
ing  or  unloading  region  of  the  older  theories.  The 
stress-strain  relations  can  be  explicitly  inverted  and 
minimum  principles  for  the  stress  rates  and  strain 
rates  proved  In  the  manner  of  Greenberg.  An  absolute 
minimum  principle  corresponding  to  the  differential 
equations  of  structural  stability  is  developed.  A 
particular  evaluation  of  the  coefficients  indicates  that 
the  new  law  may  have  broader  applications  than  the 
previous  theory.  (Contractor’s  abstract) 
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ON  THE  EFFECTS  OF  THE  ADDITION  OF  MASS  TO 
VIBRATING  SYSTEMS,  by  G.[HJ  Handelman  and  H.  Cohen. 
[1956]  [lOfc.  (AFOSR-J479)  (AF  18(600)1586) 

AD  407245  Unclassified 

Also  published  in  Proc.  Ninth  Internal '1.  Cong.  Appl. 
Mech.,  Brussels  (Belgium) (Sept.  5-13,  1956), 
v.  7:  509-518.  1957. 

For  abstract  see  item  no.  RPI.  07:001,  Vol.  I. 


2575 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 
Troy,  N.  Y. 

CONTINUOUS  FORCING  OF  AN  ON-OFF  CONTROL 
SYSTEM,  by  B.  A.  Fleishman.  Final  repi.  Nov.  1, 
1958- Oct.  31,  1962,  3p.  (AFOSR-4680)  (AF  49(638) 
514)  AD  408382  Unclassified 

The  objective  of  this  research  project  was  to  con¬ 
duct  analytical  investigations  cf  nonlinear  systems 
in  the  areas  of  automatic  control  and  mechanics. 
Principal  concern  was  with  the  study  of  ordinary 
differential  equations  of  the  piece-wise- linear  type 
(such  as  govern  relay  or  on-off  control  systems) 
in  the  presence  of  time-dependent  excitations  or  input 
signals.  A  second  phase  of  the  work  was  a  study  of  a 
class  of  nonlinear  wave  e  mi  at  ions. 
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PERIODIC  RESPONSE  AND  SUPERPOSITION  IN  AN 
ON-OFF  CONTROL  SYSTEM,  by  B.  A.  Fleishman. 
[1962]  [10]p.  (AF06R-J257;  (AF  49(638)514) 

AD  400840  Unclassified 

Also  published  in  Jour.  Math.  Anal,  and  Appl. , 
v.  5:  S 06-315,  Oct.  1962. 

Tor  abstract  see  item  no.  2348,  Vol.  iy. 
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RANDOM  VIBRATION  OF  ELASTIC  STRINGS  AND 
BARS,  by  W.  E.  Boyce.  Jan.  11,  1962  [33j>.  incl. 
diagrs.  (Math.  Rept.  no.  49)  (AFOSR-1908) 

(AF  49(638)962)  AD  272037  Unclassified 
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This  analysis  considers  the  free  transverse  vibrations 
of  elastic  strings  of  random  density  per  unit  length, 
and  the  free  longitudinal  vibrations  of  elastic  rods 
of  random  cross-section  area.  Mathematically,  it  is 
necessary  to  consider  second  order  Sturm- Liouville 
eigenvalue  problems  having  one  or  more  random 
coefficients.  Variational,  asymptotic,  and  perturba¬ 
tion  methods  are  employed  to  study  the  statistical 
relation  between  the  eigenvalues  and  the  random 
material  properties  of  the  string  or  bar. 
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ELASTIC  STABILITY  OF  BARS  OF  ARBITRARY 
LENGTH,  by  F.  F.  Ling  and  G.  H.  Handelman. 

Mar.  22,  1962  [20jp.  incl.  diagrs.  table,  refs. 

(Math.  rept.  no.  53)  (AFOSR-2264)  (AF  49(638)962) 

AD  274753  Unclassified 

Also  published  in  Proc.  Fourth  U.  S.  Nat'l.  Cong. 
Appl.  Mech. ,  California  U. ,  Berkeley  (June  18-21, 
1962),  New  York,  Amer.  Soc.  Mech.  Engineers,  v.  1: 
685-689,  1962. 

The  linearized,  elastic  stability  theory  of  Biezeno 
and  Hencky  for  problems  which  are  nonlinear  both 
physically  and  geometrically  is  applied  to  2  cases. 

An  exact,  pla-e  strain  solution,  in  closed  form,  is 
obtained  for  rectangular  bars  under  uni-axial  initial 
stress.  .Also  obtained  is  an  exact  solution  for  round 
bars  under  uni-axial  initial  stress.  Results  show 
that  the  theory  yields  piausiblr  information  for  bars 
of  arbitrary  length,  i.  e.  inch  led  are  short  bars 
whose  stability  behavior  have  eluded  description  by 
classical  theories.  (Contractor's  abstract) 
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SMALL  VIBRATIONS  OF  A  SLIGHTLY  STIFF 
PENDULUM,  byG.  H.  Handelman  and  J.  B.  Keller. 
Mar.  1962,  19p.  incl.  diagrs.  (Math.  rept.  no.  54) 
fAFOSR-2385)  (In  cooperation  with  New  York  U. , 

N.  Y. )  (AF  49(638)962)  AD  275934  Unclassified 

Aiso  published  in  Proc.  Fourth  U.  S.  Nat'l.  Cong. 
Appl.  Mech.  California  U. ,  Berkeley  (June  18-21, 
1962),  New  York,  Amer.  Soc.  Mech.  Engineers,  v. 

1:  195-202.  1962. 

The  small  vibrations  of  a  vertical  pendulum  consisting 
of  a  bob  suspended  from  a  wire  are  studied.  The 
wire  is  assumed  to  be  clamped  at  its  upper  end.  This 
pendulum  has  an  infinite  number  of  vibration  fre¬ 
quencies.  These  frequencies  are  determined  when 
the  stiffness  of  the  wire  is  smaU.  The  frequencies 
are  found  to  reduce  to  those  of  a  flexible  pendulum 
when  the  stiffness  is  zero,  and  these  frequencies  are 


evaluated.  The  expansion  of  the  frequencies  is  also 
determined  for  arbitrary  stiffness  of  the  wire  when 
its  mass  is  smaU  compared  to  that  of  the  bob. 
Numerical  results  based  upon  the  present  analysis  are 
given.  (Contractor's  abstract) 


2580 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 

Troy,  N.  Y. 

ANALYSIS  OF  THE  DYNAMICS  OF  ELASTIC  SYSTEMS. 

Final  rept.  Nov.  1,  1960-Oct.  31,  1962,  4p. 
(AFOSR-4555)  (AF  49(638)962)  AD  401179 

Unclassified 

The  application  of  asymptotic  methods  to  problems 
of  elastic  vibration  and  wave  motion  and  the  analysis 
of  stochastic  effects  in  the  behavior  of  elastic  struc¬ 
tures  was  investigated.  Two  problems  in  elastic 
vibrations  have  been  solved.  One  is  concerned  with 
the  vibrations  of  a  pendulum  in  which  the  elastic  prop¬ 
erties  of  the  support  rod  are  taken  into  account.  The 
method  of  solution  was  based  on  an  asymptotic  expan¬ 
sion  in  terms  of  the  small  stiffness  of  the  rod.  Simi¬ 
larly,  the  transverse  vibrations  of  a  circular  plate 
unde-  tension  were  studied.  The  elastic  stability  of 
bars  in  which  the  cross-sectional  dimensions  are  not 
small  when  compared  with  the  length  was  analyzed. 

In  the  area  of  random  effects,  an  analysis  cf  the  bending 
of  columns  by  axial  loads  of  random  eccentricity  was 
completed.  The  transverse  vibrations  of  a  taut  string 
with  randomly  varying  mass  distribution  were  investi¬ 
gated.  A  somewhat  similar  problem  concerning  the 
longitudinal  vibrations  of  an  elastic  bar  whose  cross- 
sectional  area  varies  in  a  random  manner  was  solved. 
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VIBRATIONS  OF  A  RECTANGULAR  PLATE  WITH 
DISTRIBUTED  ADDED  MASS,  by  H.  Cohen  and  G.  [H]. 
Handelman.  [1956]  [lit-  incl.  diagrs.  (AFOSR-4675) 
[AF  49(638)962]  AD  407865  Unclassified 

Also  published  in  Jour.  Franklin  Inst. ,  v.  261;  319- 
3L9,  Mar.  1956. 

The  problem  studied  is  that  of  determining  the  lowest 
frequency  of  vibration  of  a  rectangular  plate,  simply 
supported  on  2  edges  and  free  on  the  other  two,  and 
carrying  a  rigid  mass  of  finite  width  running  caompleiely 
across  the  plate.  Appropriate  minimum  principles  are 
developed  and  approximate  frequencies  computed.  The 
frequency  may  be  either  less  or  greater  than  that  of  the 
unloaded  plate  depending  on  the  ratio  of  the  physical 
parameters. 
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THE  BENDING  OF  COLUMNS  UNDER  AXIAL  LOADS 
OF  RANDOM  ECCENTRICITY,  by  W.  E.  Boyce. 
[1961]  [lOjp.  tael,  diagrs.  table.  (AFOSR-J387) 

(AF  49(638)962)  Unclassified 

Also  published  In  Developments  in  Mechanics;  Proc. 
Seventh  Midwestern  Mechanics  Conf. ,  Michigan  State 
U.,  East  Lansing  (Sept.  6-S,  1961),  New  York, 
Plenum  Press,  v.  I;  143-152,  1961. 

For  abstract  see  Item  no.  2495,  Vol.  V. 
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SPECTROSCOPIC  STUDIES  OF  IMPLODING  PLASMA 
RINGS  IN  DETON  ABLE  GAS  MIXTURES,  by  K.  M. 
Foreman  and  M.  E.  Levy.  July  30,  1962,  [29]p. 
tael.  iUus.  diagrs.  (Rept.  no.  PPL-TR-G2-16(865) 
(AF OSH- 3973)  (AF  49(638)552)  AD  288098 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Atlantic  City,  N.  J.,  Nov.  28-Dec.  1,  1962. 

Abstract  published  In  Bull.  Amer.  Phys.  5  o. , 

Series  H,  v.  8:  167,  Feb.  28,  1962.  (Title  varies) 

Spectroscopic  observations  were  made  of  the  flow 
field  behind  a  cylindrical  hypersonic  wave  front  re¬ 
sulting  from  an  imploding  electrical  discharge  into 
an  initially  low  pressure  quiescent  gas.  Sub- usee 
resolved  spectra  were  obtained  by  use  of  a  quartz 
prism  monochromator-photo-multiplier  detector 
system  with  photographic  recording  of  ar.  oscilloscope 
displayed  output  signal.  Electrically  produced  plasma 
rings  were  established  in  detonabio  as  well  as  non¬ 
reactive  gases.  Strong  Indications  were  observed  that 
exothermic  reactions,  as  evidenced  by  HjO  emission, 

proceed  in  L  2  C>2  reactant  mixtures  within  less 

than  1  u  sec  under  certain  initial  low  pressure  condi¬ 
tions.  A  reaction  threshold  al  1  mm  Hg  A  pressure 
was  found  for  the  particular  reaction  vessel  used. 
Time- Integrated  spectrometer  photos  support  the 
conclusions  reached  with  the  transient  spectra 
analysis  equipment. 
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DEVELOPMENT  OF  SPACE-  CHARGE  DOMINATED 
DISCHARGES  BETWEEN  ELECTRODES,  by  P.  M. 
Mostov  and  L.  Aronowltz.  Sept.  4,  1962  [23]p.  tael. 


diagrs.  table.  (Rept.  no.  PPL-TR-62-23;  RAC  1022A) 
(AFOSR-5045)  (AF  49(638)552)  AD  415449 

Unclassified 

Previous  solutions  for  the  transient  development  of  the 
Townsend-type  gaseous  discharge  between  parallel 
electrodes  have  been  limited  to  the  uniform  electric 
field  iow-rurrent  regime.  The  present  study  traces 
the  growth  into  die  highly  non-linear  space-charge 
dominated  high-current  regimes  indigenous  to  many 
modern  applications.  The  discharge  is  treated  by  a 
modified  3  fluid  macroscopic  formulation,  with  pro¬ 
visions  for  Ionization  and  charge  mobility  in  the  gas 
proper,  and  the  release  of  electrons  at  the  cathode  by 
i  ,:ident  positive  ions.  Gauss'  law  is  used  to  account 
lor  space  charge  as  it  develops,  rather  than  for  an  a 
posteriori  correction.  The  important  effect  of  field- 
distortion  or,  Townsend’s  first  coefficient  and  on 
electron  and  ion  drift  velocities  is  included.  A 
versatile  digital  computer  program  applied  to  a  Unv  - 
pressure  discharge  lias  yielded  a  detailed  examination 
of  regimes  usually  grossly  classified  by  the  terms 
"formative  time  lag”  and  "breakdown.”  Very  strong 
spatial  and  temporal  variations  of  the  electronic  and 
ionic  components  of  charge  density,  current  and 
conductivity  are  found.  (Contractor’s  abstract  in  part) 
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GROWTH  OF  NONUNEAR  TRANSIENT  TOWNSEND 
DISCHARGES  INCLUDING  ELECTRODE  AND  SPACE- 
CHARGE  EFFECTS  (Abstract),  by  P.  M.  Mostov  and 
L.  .Aronowltz.  [1962]  [l{p.  [AF  49(638)552) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v7'7:  460,'  Aug.  27,  1962. 

Previous  solutions  for  the  growth  of  current  and 
charge  density  in  the  transient  Townsend  discharge 
between  parallel  electrodes  have  been  limited  to  linear 
low-current  cases.  The  present  study  probes  Into  the 
nonlinear  high  space-charge  high-current  regimes 
indigenous  to  many  modern  applications.  A  versatile 
digital  program  that  includes  the  important  effect  of 
space- charge  field  distortion  on  Townsend’s  first 
coefficient  and  on  the  electron  and  ion  drift  velocities 
has  been  developed  and  used  to  provide  a  detailed 
examination  of  regimes  usually  grossly  classified  by 
"formative  time  lag"  and  "breakdown."  Five  distinct 
regimes  o!  current  growth  and  the  mechanisms 
dominant  in  each,  are  identified  and  discussed. 
Transient  characteristics  of  electrode  and  electrode¬ 
less  discharges  are  compared.  The  program  Is 
sufficiently  flexible  to  accept  arbitrary  voltage  shapes, 
Including  the  step  voltages  to  which  most  previous 
analyses  are  restricted.  Assumptions  and  regimes 
limitations  are  discussed.  Spatial  and  temporal  varia¬ 
tions  of  the  electronic  and  ionic  components  of  charge 
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density,  current,  and  conductivity  lor  4  "dtages  for 
argon  at  10  mm,  1-cm  gap,  are  given. 
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PREREQUISITE  FOR  SHEATH  SYMMETRY  IN  PULSED 
PLASMA  ACCELERATORS  (Abstract),  by  L. 

Ar-nowitz.  [1962]  [ljp.  [aF  49(638)552] 

Unclassified 


drawing  at  random  a  result  for  each  component.  If 
all  component  results  are  successes,  the  system  trial 
is  a  success.  If  not,  the  system  trial  is  a  failure. 

The  process  is  continued,  without  replacement  of 
component  results,  until  n*  system  trials  have  been 
generated.  The  principal  purpose  of  this  note  is  to 
derive  the  conditional  distribution  of  S,  the  number  of 
successful  system  trials,  0  <  S  fn*  ,  given  n^ . 

n^.  It  is  also  shown  that  the  conditional  expectation 

of  S,  E(S),  is  the  product  of  the  estimated  component 
reliabilities. 


Presented  at  meeting  of  the  Amer.  phys.  Soc. , 

Atlantic  City,  N.  J.,  Nov.  28-Dec.  1,  1962. 

Puolished  in  Bull.  Amer.  Phys.  Soc..  Series  n, 
v.  6:  nT,  Feb.  26,  1963. 

Pulsed-plasma  accelerators  typically  operate  by 
connecting  a  capacitor  bank  charged  to  voltage  V 
across  axially  symmetric  electrodes  between  which 
is  un-ionized  low-pressure  gas.  The  resulting  dis¬ 
charge  forms  a  more  or  less  thin  high- cur  rent  "sheath" 
with  maximum  current  density  j  >  107  A/ m2.  For 
small  values  of  V,  the  sheath  may  form  asymmetrically 
or  discontinuously  on  the  electrode  surfaces.  An 
explanation  for  the  loss  o!  symmetry  is  suggested  by 
the  observation  that  the  processes  responsible  for 
current  growth  during  initial  breakdown  cannot  account 
for  the  large  sheath- current  densities.  It  has  been 
observed  that  an  abrupt  transition  in  the  discharge 
mechanism  may  occur  when  the  initial  current  exceeds 
a  certain  value  for  a  sufficiently  long  interval.  Since 
the  sheath  tends  to  form  in  the  areas  where  the 
transitions  first  occur,  it  will  be  symmetric  only  when 
the  value  of  dj'dt  before  the  transition  is  large  enough 
to  confine  the  current  to  a  thin  symmetric  region.  It 
is  shown  that  sheath  symmetry  in  a  linear  pinch  re¬ 
quires  dj  dt  -  1012  A/ra2-sec,  and  that  such  large 
values  are  possible  for  sufficiently  high  V. 
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THE  CONDITIONAL  DISTRIBUTION  OF  SETS  OF 
TESTS  ON  A  SYSTEM  SIMULATED  FROM  TESTS  ON 
ITS  COMPONENTS,  by  W.  S.  Connor.  (1962)  [3fc. 
(AFOSR-3238)  [AF  AFOSR- 62-309)  .AD  611932 

Unclassified 

Also  published  in  .Ann.  Math.  Stal.,  v.  34:  1585-  1587, 
Dec.  1963. 


A  description  is  given  of  a  system  which  is  made  up  of 
components  in  such  a  way  that  failure  of  any  component 
causes  the  failure  of  the  system,  and  the  system  cannot 
fail  unless  some  component  fails.  There  are  n.  trails 

for  component  i,  i  =  1, _ _  ):,  of  which  n^  are 


successes  and  the  rest  are  failure.  Let  n’  =  mm  n  , 

l  i 

=  minrtjj.  A  trial  for  the  system  is  simulated  by 
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STABILITY  AND  CONTROL,  by  J.  P.  LaSalle.  (1962) 
[13]p.  incl.  refs.  (AFOSR- 1936)  (Sponsored  jointly  by 
Air  Force  Office  cf  Scientific  Research  under 
AF  49(638)382  and  Army  Ballistic  Missile  Agency) 

Unclassified 

■Alio  published  in  Jour.  Siam  Control,  v.  1A:  3-15. 

1962. 

This  is  a  brief  survey,  within  the  frame  of  control 
theory,  of  some  of  the  basic  notions  and  principal 
results  of  Liapunov's  stability  method,  which  is 
introduced  here  by  way  of  the  general  stability  problem 
for  feedback  control  systems.  For  most  of  the  technical 
details  the  reader  is  referred  to  a  bibliography  of  30 
items  which  includes  among  some  of  the  classical 
references  a  great  number  of  the  most  recent  significant 
contributions  in  this  area.  (Math.  Rev.  abstract) 
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COMPLETE  STABILITY'  OF  A  NONLINEAR  CONTROL 
SYSTEM,  by  J.  P.  LaSalle.  (1962)  [4]p.  (AFOSR-2228) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  4C(638)382  and  Dept,  of  the  Army) 
AD  451547  Unclassified 

Also  published  in  Proc.  NaTl.  Acad.  Sci. ,  v.  48: 
600-603,  Apr.  1962. 

This  paper  eliminates  a  restriction  and  simplifies  the 
derivation  of  the  complete  stability  of  a  nonlinear 
control  system  given  in  a  previous  paper  (sec  LaSalle 
and  Lefschetz,  Stability  by  Lyapunov's  Detect  Method, 
with  Applications,  Academic  Press,  New  York,  1961). 
More  precisely,  the  control  system  is  given  by 

x  =  Ax-bf  (a),  a  -  dx-rl(a).  Introduce  th2  Lyapunov 
function  V  =  x'(Bx  -t  So°f(s)ds.  It  is  shown  that  if  f  in 
continuous,  and  of (o)  >0  for  a/0,  if  B  is  positive  and 
if  V  is  negative  definite,  then  the  zero  stale 

(x  =  0,  o  =  0)  is  completely  stable  (i.  c. ,  asymptotically 
stable  in  the  large).  (Math.  Rev.  abstract) 
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STABILITY  AND  LIMIT  SETS,  by  T.  Ura.  Feb.  1962 
[28)p.  incl,  diagrs.  (Technical  rept.  no.  62-4) 
(AFOSR-2281)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)382  and  Army 
Ballistic  Missile  Agency)  Unclassified 

In  his  book.  The  methods  of  A.  Liapunov  and  their 
application,  Moscow,  1957,  Zubov  states:  A  necessary 
and  sufficient  condition  for  the  stability  of  a  closed 
Invariant  set  M  is  that  no  path  from  outside  M  possess 
an  a-limit  point  in  M.  Here  it  is  assumed  that  the 
dynamical  system  is  defined  on  a  complete  separable 
metric  space  X,  and  that  M  possesses  a  relatively 
compact  neighborhood  U;  by  stability  is  meant  that  of 
Liapunov  in  the  positive  sense,  tt  is  known  that  Zubov's 
condition  is  merely  necessary  and  not  sufficient.  On 
the  other  hand,  it  It  known  that  in  the  case  of  a  planar 
dynamical  system,  this  condition  is  sufficient  if  M 
consists  of  a  single  isolated  singular  point.  The  object 
of  this  paper  is  to  give  some  concrete  counter¬ 
examples  for  Zubov's  proposition  and  to  obtain  more 
general  sufficient  conditions,  not  merely  for  a  singular 
point  in  the  plane,  but  also  for  any  compact  invariant 
set  in  a  general  space. 
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SOME  MATHEMATICAL  CONSIDERATIONS  ON 
NONLINEAR  AUTOMATIC  CONTROLS,  by  S. 

Lefschetx.  [I960]  52p.  incl.  refs.  (Technical  rept. 
no.  62-10)  (AFOSR-2501)  (In  cooperation  with  National 
U.  of  Mexico)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)382  and  Array 
Ballistic  Missle  Agency)  AD  608403  Unclassified 

Also  published  in  Contrib.  Differential  Equations, 
v.  1:  1-28,  1963. 

The  system  of  differential  equations  is  y  =  Ay  -  o(o)b, 
a  =  c*  y  -  po(cr),  where  A  is  an  n  x  n  matrix,  y,  c  and 
b  are  n- vectors,  o,  p  and  o  (o )  are  scalars.  The 
"admissible"  scalar  functions  <s  are  continuous  and 
oo(a)  >0  for  o*0.  The  problem  is  to  find  conditions 
under  which  the  origin  (x  -  0,  o  =  0)  is  asymptotically 
stable  in  the  large  for  all  admissible  «(o).  This  is 
called  absolute  stability.  Assume  'hat  all  the  character¬ 
istic  roots  of  A  have  negative  real  parts  and  let  C  be 
any  positive  definite  n  x  n  matrix.  There  is  then  a 
unique  matrix  B  satisfying  A'  B  ♦  BA  *  -C  (the  prime 
denotes  transpose).  Define  d  =  Bb  *  1/2  c.  It  is  then 
shown  that  the  inequality  p  >d'C  d  is  a  sufficient 
condition  for  absolute  stability.  The  significance  of 
this  condition  is  examined  in  detail  when  A  is  diagonal, 
and  the  relation  to  Aizerman’s  problem  is  mentioned. 
Hew  the  general  method  can  be  used  to  Investigate  more 
complex  control  systems  is  illustrated,  special  cases 
nd,  2  are  studied,  and  one  critical  case  is  investi¬ 
gated. 
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ASYMPTOTIC  STABILITY  CRITERIA,  by  J.  P.  LaSalle. 
[1962]  [9i>.  incl.  diagr.  refs.  (AF08R-3371) 

(.AF  49(638)362)  AD  451546  Unclassified 

■Also  published  in  Proc.  Symposia  in  Appl.  Math., 
v.  13:  299-307,  1962. 

Previous  results  concerning  applications  and  some 
extensions  of  Lyapunov's  direct  method  (see  item 
nos.  2361  and  2362,  Vol.  IV)  are  extended  to  periodic 
systems.  A  result  on  the  ultimate  behavior  ai  solutions 
is  also  given.  (Math.  Rev.  abstract,  modified) 
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CONTROL  OF  RANDOMLY  VARYING  UNEAR 
DYNAMICAL  SYSTEMS,  by  R.  E.  Kalman.  [1962] 

[12  fc.  incl.  refs.  (AFOSR- 3600)  (AF  49(638)382) 

Unclassified 

Also  published  in  Proc.  Symposia  in  Appl.  Math. , 

V.  13:  267-298,  1962. 

Control  of  linear  dynamical  systems  described  in 
discrete  time,  whose  equations  of  motion  are  independent 
random  functions,  is  described.  In  particular,  the 
stability  of  discrete  time  regulators  whoss  equations  of 
motion  change  in  time  in  an  independent  random  fashion 
is  considered.  Defining  a  suitable  index  cf  performance 
for  the  system,  the  author  derives  the  control  law  of  the 
system.  Using  this  optimum  control  law  it  is  snown 
that  the>-e  exists  a  lower  limit,  I  Lj  I  >l.'o  max,  which 
the  characteristic  roots  of  the  equations  of  motion,  taken 
in  the  mean  square  sense,  must  satisfy  for  any  control. 

If  pmsuc  is  greater  than  or  equal  to  unity,  it  is  not 

p  atsib’e  to  stabilize  the  system  by  any  kind  of  control. 

This  resui*  should  be  contrasted  with  that  for  deter¬ 
ministic  systems,  which  can  be  stabilized  to  ary  degree 
desired,  provided  only  that  the  control  variables  are  not 
a  priori  bounded.  (Math.  Rev.  abstract) 
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PERIODIC  FUNCTIONS  GENERATED  AS  SOLUTIONS 
OF  NONLINEAR  DIFFERENTIAL- DIFFERENCE  EQUA¬ 
TIONS,  by  G.  S.  Jones.  [1961]  [8)p.  incl.  diagrs. 
refs.  (AFOSR-4483)  (AF  49(636)362)  AD  406042 

Unclassified 

Also  public-hod  in  Proc.  Interaai’l.  Symposium  on 

Nonlinear  Differential  Equ _ ions  and  Nonlinear  Mechanics, 

AL'  Force  Academy,  Colorado  Springs  (July  31-Aug.  4, 
1961),  New  York,  Academic  Press,  1963,  p.  105-112. 

For  abstract  see  item  no.  2529  VoL  V. 
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THE  CRITICAL  CASE  IN  DIFFERENTIAL  EQUATIONS, 
by  S.  Lefschetz.  [1961]  [14Jp.  (AFOSR-5194) 

(AF  49(638)382]  Unclassified 

Also  published  in  Bol.  Soc.  Mat.  Mexicana,  v.  6; 

5-18,  1961. 

The  following  system  is  studied:  (1)  y  =  Y(y,  z),  z  - 

Az  -  Z(y,  z),  where  y  is  a  p- vector,  z  aq-vector,  A 
is  a  constant  matrix,  all  of  whose  eigenvalues  have 
negative  real  part,  and  Y,  Z  arepower  series  con¬ 
vergent  near  y  =  0,  z  =  0,  which  begin  wnh  terms  of 
at  least  second  degree  and  are  such  that  >  -0,  z«  Oisan 
isolated  zero  for  them.  Such  a  system  may  be  con¬ 
sidered  as  a  canonical  form  for  an  n-ve:tor  equation 
x  =  Kx  +  X(x),  where  K  has  p  eigenvalues  equal  to 
zero  with  simple  elementary  divisors  and  X  is  a  power 
series  with  no  constant  and  iinear  terms.  By  con¬ 
structing  a  finite  number  of  transformations  which  are 
regular  near  y  =  0,  z  =  0,  (1)  is  reduced  to  the  system 

(2)  y  =  G(y,  z)  +  y  0(z)  +  1 114'1  v  k  (Y,  z),  z  =  Az  + 

Z*(Y,  z),  with  the  following  properties. 

G(y,  0)  is  a  power  series  whose  terms 
g(y)  of  lowest  degree  N  >  1  are  such 
that  (I)  If  y  =  0  is  asymptotically  stable  for  y  g(y) 
(which  is  the  case  if  and  only  if  N  is  odd),  then  y  =  0, 
z  =  0  is  asymptotically  stable  for  (2)  and  (1);  (Q)  if  N 
is  even  and  if  there  is  a  p-vector  vfor  which  y  .  g(y) 
is  positive  definite,  then  y  =  0,  z  =  0  is  unstable  for  (2) 
and  (1).  The  proofs  of  (I),  (n)  are  based  on  considera¬ 
tions  of  appropriate  Lyapunov  functions.  The  cases 
p  =  1,  2,  3  are  examined  separately.  Two  appendices 
on  Lyapunov's  stability  theorems  and  on  a  special  case 
of  a  theorem  of  Zubov  make  the  paper  self-contained. 
(Math.  Rev.  abstract) 
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ON  THE  STABILITY  OF  TIME- VARYING  UNEAR 
SYSTEMS,  byR.  E.  Kalman.  [1962]  J3t.  inch 
table.  (AFOSR-J260)  (Sponsored  jointly  by 
Aeronautical  Systems  Division,  AFOSR  under  AF  49 
(638)382,  and  Army  Ballistic  Missile  .Agency) 

AD  400889  Unclassified 

Also  published  in  IRE.  Trans,  on  Circuit  Theory, 
v.  CT-9:  420-422,  1962. 

In  1946  James  and  Weiss  introduced  the  following 
concept  of  stability:  Definition  1:  A  (linear,  constant- 
coefficient)  system  is  stable  if  and  only  if  every 
bounded  input  produces  a  bounded  output.  This 
definition  has  become  very  popular  because  it  seems 


to  make  sense  also  for  more  general  types  of  systems. 
Let  w(t,  r)  be  the  impulse  response  of  a  linear  system, 
i.  e. ,  the  effect  at  time  t  of  a  unit  impulse  applied  at 
time  r.  In  1951  Zadeh  showed  that  the  preceding  defini¬ 
tion  can  be  related  to  the  impulse  response  by: 

Theorem  1:  A  linear  (constant  or  time- varying)  system 
is  stable  in  the  sense  of  Definition  1  if  and  only  if 

T 

I  „  I  w(  t,  t)  |  dr  <  *  for  all  t. 

The  present  note  presents  3  counterexamples  to  show 
that  Definition  1  is  not  wholly  satisfactory,  and  that  it 
is  not  possible  to  determine  the  stability  of  a  time- 
varying  linear  system  from  its  impulse  response, 
without  supplementary  assumptions  concerning  the 
system  itself. 
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A  CLASil  OF  FUNCTIONAL- DIFFERENTIAL  EQUA¬ 
TIONS,  by  J.  K.  Hale.  [1962]  [13)p.  (AFOSR-J1217) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)382  and  Army  Ballistic 
Missile  Agency)  AD  423626  Unclassified 

Also  published  in  Contrlb.  Differential  Equations, 
v.  1:411-423,  1963. 

The  behavior  of  the  solutions  of  a  particular  class  of 
functional -differential  equations  is  discussed  as  the 
Independent  variable  approaches  infinity.  This  class 
of  equations  arises  as  a  natural  generalization  of  the 
class  of  ordinary  differential  equations  considered  in 
an  earlier  paper.  Behavior  of  Solutions  Near  Integral 
Manifolds,  which  in  turn,  has  many  interesting  appli¬ 
cations  to  the  behavior  of  solutions  of  ordinary 
differential  equations  near  integral  manifolds.  This 
Analysis  generalizes  most  of  tile  results  of  the  earlier 
paper  to  functional-differential  equations.  A  Lyapunov 
functional  is  used. 
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FUNCTIONAL-DIFFERENTIAL  EQUATIONS  WITH 
PARAMETERS,  by  J.  X.  Hale.  [1962]  [10]p. 
(AFOSR-J1218)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)382,  Army 
Ballistic  Missile  Agency,  and  Office  of  Naval  Research) 
AD  424711  Unclassified 

Also  published  in  Contrib.  Differential  Equations, 
v.  1:  401-410,  1963. 

Previous  results  of  the  author  (see  item  no.  2518, 

Vol.  V)  are  extended  to  a  more  general  type  of  equations. 
Results  are  summarized  which  are  obtainable  for  a 
simple  ordinary  dilferential  system  (1)  dy/dt  =  A(x)y 
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where  t  la  a  scalar,  x  is  an  m- vector,  y  Is  ar.  n-vector, 
and  A(x)  Is  an  n  x  n  matrix  whose  elements  are 
continuously  differentiable  with  respect  to  x  for  x  In 
some  set  U.  For  a  given  1^  iO  and  a  given  x  In  U,  it 

is  supposed  that  there  exist  functions  8(x),  K(x) 
continuous  in  x  for  x  in  U.  8(x)  [not  necessarily  of 
constant  sign]  possessing  a  continuous  first  derivative 
respect  to  x  such  that  the  solution  y(t,  tQ,  x,  y0), 

yftjj,  Iq,  x,  yjj)  =  y0  of  (1)  satisfies  the  relation  (2) 
ily(t.  »0*  y0)ii  lK(x)e'1W  (t  -  t0)  !iy0  t  >t0. 

The  basic  lemma  states  the  existence  of  a  function 

V(t,  x,  y)  (similar  to  a  Lyapunov  function)  associated 
with  the  class  of  functions  (2)  satisfying  (1).  It  is 
shown  that  V(t,  x,  y)  is  a  Lipschitzlan  in  x,  y  and  the 
Lipschitz  constants  are  given  in  terms  of  8(x) ,  K(x) 
and  the  derivative  of  the  matrix  A(x)  with  respect  to  x. 
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SYMMETRY  ADAPTED  FUNCTIONS  BELONGING  TO 
THE  CRYSTALLOGRAPHIC  GROUPS,  by  H.  V. 
McIntosh.  [1958]  [24]p.  incL  dlagrs.  refs.  (AFOSR- 
J1513)  (AF  49(638)382)  AD  429254  Unclassified 

Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U. ,  Columbus,  1958. 

Also  published  in  Jour.  Molec.  Spectres. ,  v.  10: 
51-74,  Jan.  1963. 

Various  authors  have  discussed  methods  of  obtaining 
the  irreducible  representations  of  groups  containing 
nontrivial  normal  subgroups,  In  terms  of  the 
representations  of  the  normal  subgroup  and  Its  factor 
group.  These  results  have  applied  to  special  cases, 
such  as  to  norma,  subgroups  of  prime  index  or  to  the 
case  In  which  a  subgroup  exists  isomorphic  to  the 
f-ctcr  group  and  having  one  element  in  each  cosct  of 
the  normal  subgroup.  These  results  have  been  ex¬ 
tended  to  a  general  theory,  which  cot  only  includes 
all  the  results  of  the  papers  cited,  but  also  enables 
oce  to  obtain  very  easily  the  characters  and  represen¬ 
tations  of  certa'n  classes  of  groups  heretofore  obtain¬ 
able  only  by  special  methods.  Examples  of  such  groups 
are  crystallographic  double  groups  which  nave  been 
discussed  by  Bcthe,  Elliott,  and  Opechowskl  as  well 
as  those  crystallographic  lattice  groups  for  which 
there  is  no  subgroup  isomorphic  to  the  corresponding 
point  group.  The  oasis  of  this  theory  is  a  canonical 
form  for  the  representations  of  a  semidirect  product 
of  2  groups;  a  generalization  of  the  representation 
theory  of  direct  products  which  is  developed  in  the 
present  paper.  (Contractor's  abstract) 
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ON  THE  ASYMPTOTIC  BEHAVIOR  OF  SOLUTIONS 


OF  A  CLASS  OF  DIFFERENTIAL  EQUATIONS,  by 
J.  K.  Hale  and  N.  Onuchic.  [1962]  [I5jp.  incl.  diagr. 
(Ar  OSR- 64-0356)  (AF  49(636)382)  AD  434502 

Unclassified 

Also  published  In  Contrib,  Differential  Equations, 
v.  2;  61-75,  1963. 

Consider  the  equation  w'  =  Aw  +  f(t,  w)  where  w,  I  are 
n- vectors,  A  is  an  n  x  n  matrix  and  f(t,  w)  is  a  continu¬ 
ous  function  of  t,  w  lor  all  t  g  0  and  w  In  some  set  U. 
Many  papers  have  discussed  the  asymptotic  relation¬ 
ships  between  the  solutions  of  the  above  equation  and 
the  solutions  of  w*  -  Aw.  However,  in  most  of  these 
papers,  it  is  assumed  that  the  function  f(t,  w)  is  either 
"small”  for  large  values  of  t  and  all  w  f  U  or  "small" 
compared  with  the  matrix  A.  In  this  paper,  considera¬ 
tion  is  given  to  some  asymptotic  relationships  between 
the  solutions  of  these  2  equations  for  cases  when  the 
function  f(t,  w)  is  not  necessarily  small  for  all  w  in 
some  sets  but  becomes  small  along  solutions  of  the 
equation. 
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STRUCTURAL  STABILITY  ON  TWO-DIMENSIONAL 
MANIFOLDS,  by  M.  M.  Peixoto.  [1961]  [20]p.  incl. 
diagrs.  refs.  [AF  49(638)382]  Unclassified 

Published  in  Topology,  v.  1;  101-120,  1962 

Let  M2  be  a  2-dimensional  compact  differentiable 
manifold,  and  B  the  space  of  ail  vector  fields  on  M2. 

A  vector  field  X  on  M2  is  said  to  be  structurally  stable 
if  given  f  >  0  there  is  a  neighborhood  Aof  X  in  B  such 
that  whehever  Y  c  A  there  is  an  c-homeomorphism  of 
M2  onto  itself  transforming  trajectories  of  X  onto 
trajectories  of  Y.  In  order  that  the  vector  field  X  be 
structurally  stable  on  M2  It  Is  necessary  and  sufficient 
that  the  following  conditions  be  satisfied;  (1)  there  is 
only  a  finite  number  of  singularities,  all  generic;  (2) 
the  n  and  w- limit  sets  of  every  trajectory  can  only  be 
singularities  or  closed  orbits;  (3)  no  trajectory  connects 
saddle  points;  and  (4)  tnere  is  only  a  finite  number  of 
closed  orbits,  all  simple. 
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ADAPTIVE  FINITE  TIME  FILTERING,  by  R.  5.  Bucy 
andj.  W.  Foilin,  Jr.  [1962]  [lOjp.  incl.  diagr.  (Spon¬ 
sored  jointly  by  Air  Force  OHiceoI  Scientific  Research 
under  AF  49(638)382,  Bureau  ol  Naval  Weapons,  and 
National  Science  Foundation)  Unclassified 

Published  L\  I.  R.  E.  Trans,  on  Automatic  Control, 
v.  AC- 7:  10-19,  July  1962. 

A  detailed  analysis  of  a  particular  adaptive  filter  has 
beer,  carried  out  and  the  required  extension  of  the 
theory  to  the  general  case  is  indicated.  The  filter 
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measures  the  spectral  densities  of  the  input  signal  and 
noise  processes  and  adjusts  its  band-pass  to  give 
optimal  filtering  in  the  Wiener  sense.  The  behavior 
is  examined  in  the  linear  approximation  and  a  crude 
treatment  of  the  nonlinear  transient  response  is  given. 
These  results  compare  favorably  with  an  analog 
simulation.  (Contractor's  abstract) 
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GLOBAL  GROSS  SECTIONS  OF  COMPACT  DYNAMICAL 
SYSTEMS,  by  S.  Schwartzman.  [1962]  [6jp.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)382],  Army  Ballistic  Missile  Agency,  and 
Office  of  Naval  Research)  Unclassified 

Published  in  Proc.  Nat’l.  Acad.  Sci. ,  v.  48:  786-791, 
May  1962. 

Let  (X,  R.  o)  be  a  transformation  group  with  compact 
connected,  locally  connected,  locally  simply  connected 
phase  space  X,  and  phase  group  the  reals.  A  closed 
subset  K  of  X  is  said  to  be  transverse  to  the  flow  pro¬ 
vided  there  exists  <  >0  such  that  o  restricted  to  K  x 
(-<,  ()  is  a  homomorphism  onto  an  open  set.  Two 
theorems  are  discussed.  Theorem  1:  The  following 
conditions  on  a  closed  subset  K  of  X  are  equivalent. 

(1)  K  is  transverse  to  the  flow  and  every  orbit  inter¬ 
sets  K.  (2)  The  natural  map  c  makes  K  x  R  into  a 
regular  covering  of  X  with  an  infinite  cyclic  group  of 
covering  transformations.  (3)  The  natural  map  is  a 
local  homeomorphism  onto  all  of  X.  (4)  There  exL-ts 
a  function  f  (x)  of  absolute  value  one  defined  on  X 
whose  angular  variable  is  strictly  increasing  along 
each  orbit  such  that  K  is  the  set  of  points  where  f(x) 
is  called  a  cross-section  if  it  satisfies  any  of  the  con¬ 
ditions  1  through  4.  Theorem  2:  If  Kj  and  K2  are  2 

connected  cross-sections  of  a  given  flow  in  X,  the 
universal  covering  spaces  of  Kj  and  Kj  are  humeo- 
morphic.  The  map  f  in  (4)  defines  a  one-dimensional 
cohomology  class  in  X.  It  is  shown  that  if  Kj  and  K2 
are  2  cross-sections  having  the  same  associated 
cohomology  class,  then  they  are  naturally 
homeomorphic.  (Math.  Rev.  abstract,  modified) 
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LYAPUNOV  FUNCTIONS  FOP.  THE  PROBLEM  OF 
LUR'E  IN  AUTOMATIC  CONTROL,  by  R.  E.  Kalman. 
[1962]  [5]p.  inci.  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638) 
382  and  National  Aeronautics  and  Space  Agency) 

Unclassified 

Published  in  Proc.  Nat’l.  Acad.  Sci. ,  v.  49:  201-205, 
Feb.  1963. 


go- erned  by  the  equations  (1)  dx/  dt  =  Fx  -  gp(o),  d{/dt  <= 
c(o),  u  =  h'  x  «  p^,  where  o,  are  real  scalars,  x,  g, 
h  are  real  n- vectors.  andF  is  a  real,  stable  n  x  n  matrix. 
<a(o)  Is  a  real-valued  continuous  function  which  belongs 
to  the  class  A^:  <s{ 0)  -  a,  0  <  o<p  (o)  <  o^K.  Lur'e  posed 

the  problem  of  finding  conditions  on  p,  g,  h  and  F  which 
are  necessary  and  sufficient  for  the  existence  of  a 
Lyapunov  function  V  of  a  special  class  (quadratic  in 
x  and  oplus  the  integral  of  n  (o )  which  insures  global 
asymptotic  ability  of  (1)  for  any  ?  in  the  class  A^  . 
Later  Popov  was  able  to  show  that  if  F  Is  stable  and 
p  >  0,  then  global  asymptotic  stability  of  (1)  is  assured 

if  Re(2op  +  ia-0)[h'(i  wl-F)  *g  +  p/i  k]iO,  for  all 

real  u%  holds  for  2  »p  =  1  and  some  8*0  (P).  Popov 
was  unable  to  resolve  the  question  of  existence  of  a 
Lyapunov  function  which  assures  global  asymptotic 
stability  whenever  (P)  holds.  Using  the  theory  of 
controllability  of  linear  dynamical  systems,  the  ques¬ 
tion  is  completely  settled  and  at  the  same  time  the 
problem  posed  by  Lur'e  is  solved.  (Math.  Rev. 
abstract) 
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THE  STATISTICAL  MECHANICS  OF  MICELLES,  by 
R.  H.  Aranow.  [1962]  [7 ]p.  incl.  refs.  (AFOSR-J7I4) 
(AF  49(638)735)  AD  415057  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  67;  556-562, 
Mar.  1963. 

A  theory  of  micelle  statistics  is  developed  using  the 
extended  theory  of  dilute  solutions,  the  dielectric 
continuum  model  of  the  solvent,  and  the  statistical 
mechanical  treatment  of  physical  clusters  at  constant 
pressure.  A  connection  is  made  between  the  mass 
action  approach  and  the  2-phase  approach  currently 
in  use  for  examining  mtcwile  behavior.  Both  ionic 
and  nonionic  micelles  are  treated.  A  discussion  is 
given  for  non- Ionic  micelles  of  the  meaning  of  averages, 
fluctuations  in  size,  ideality,  and  variation  of  c.  m.c. 
with  temperature.  A  more  general  theory  of  micelle 
statistics  is  formulated  by  the  elimination  of  the 
continuum  model  of  the  solvent  and  the  extended  theory 
of  dilute  solutions.  Reich's  model  for  nor.-lonlc 
micelles  is  used  to  illustrate  the  theory.  (Contractor’s 
abstract) 
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EFFECT  OF  DIFFUSION  O'-  iNTERFACLAL  TaYLOR 
INSTABILITY,  by  R.  H.  Ar  mow  and  L.  Witten.  [19621 
[8fc>.  incl.  tables,  refs.  (AFOSR-J894)  (AF  45(638)735) 

Unclassified 

Also  published  In  Phys.  Fluids,  v.  6:  535-542,  Apr. 
1963. 


This  paper  is  concerned  with  the  global  asymptotic 
stability  of  the  class  of  closed  loop  control  systems 
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A  theory  Is  developed  concerning  the  onset  o 1  lnter- 
faciat  instabilities  at  the  liquid-liquid  interface  between 
2  solvents  when  they  are  mutually  immiscible  and 
when  a  third  species,  the  solute,  is  diffusing  across 
the  interface.  The  analysis  made  involves  solving  the 
linearized  hydrodynamic  equations  of  motion  for  an 
idealized  model  with  appropriate  boundary  conditions 
at  the  interface.  The  interface  becomes  unstable  and 
turbulence  at  the  interface  develops  under  certain 
conditions  which  depend  upon  the  densities  of  the  solu¬ 
tions,  the  strength  of  the  frictional  forces  between 
solute  and  solvents,  concentration  gradients,  and  the 
direction  and  rate  of  diffusion  of  the  solute.  The  effects 
of  surface  tension  and  viscosity  are  considered. 

Some  experimental  results  pertainii^  to  the  instability 
are  cited.  (Contractor's  abstract) 
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THE  LIGHT  INDUCED  ELECTRON  PARAMAGNETIC 
RESONANCE  SIGNAL  OF  PHOTOCATALYST  P700, 
by  H.  Belnert,  B.  Kok,  and  G.  Hoch.  (1962)  [4fc. 
(AFOSR-2293)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  -inder  AF  49(636)947,  Atomic 
Energy  Commission,  and  National  Institute  of  Health) 

Unclassified 

Also  published  in  Riochem.  and  Biophys.  Research 
Commun.,  v.  7:  209-212,  1962. 

One  unit  or  mol  of  the  photocatalyst  P700  (1)  pigment 
complex  occurs  lor  each  300-400  mol  of  chlorophyll 
(II)  in  aU  aerobic  photosynthelic  organisms.  In  whole 
cells  or  chlorop Lasts,  X  undergoes  photochemical 
bleaching  sensitized  by  surrounding  □,  which  brings 
the  pigment  into  the  oxidized  state  and  an  associated 
moiety  into  the  reduced  state.  A  second  photochemical 
conversion  mediated  by  dark  reactions  *-egenerates  I 
in  a  reduced  state.  Data  are  given  on  cb  »mlcal  and 
physical  agents  which  protmce  oxidation  and  reduction 
of  1.  In  experiments  on  red  algae  (strain  TX  27)  the 
I  (which  is  a  single  electron-transferring  agent)  gave 
a  weak  Mn++  and  a  stronger  Fe***  signal,  as  well  as 
a  free-radical  signal  under  some  experimental  condi¬ 
tions.  Similar  slgnal3  were  obtained  from  scenedesmus. 
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UGHT  CONVERSION  IN  PHOTOSYNTHESIS,  by 
B.  Kok.  [1962]  [22]p.  lncl.  diagrs.  table,  refs. 
(AFOSR-2632)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)947,  National 
Institutes  of  Health,  and  School  of  Aero-space 
Medicine)  AD  415243  Unclassified 

Also  pubUshed  in  6570th  Biologistics  for  Space 
Systems  Symposium,  Aerospace  Medical  Research 
Lab.,  Wrlght-Patterson  AFB,  Ohio,  Oct.  1962, 
p.  83-104. 


This  article  is  devoted  to  the  basic  phenomena  behind 
the  photosynthetic  conversion  of  light  into  chemical 
energy.  71ie  main  question  considered  is  the  manner  in 
which  the  plant  grasps  and  uses  the  tiny  amount  of 
energy  found  in  photons  of  soue  680mu  wave  lengths. 
Since  this  article  is  a  summary  of  present  facts  and 
speculations  about  phtosynUiesis  the  following  topics 
are  discussed:  energy  carriers,  ATP  and  TPNHjI 
fluorescence,  which  is  one  of  the  ways  a  chlorophyll 
molecule  can  dispose  of  an  absorbed  photon  by  re¬ 
emitting  a  photon  of  red  (680mu)  light  (this  is  useful 
In  proving  light  absorption  by  pigments);  evidence  for 
2  photoreactions  in  photosynthesis  as  discovered  by 
Emerson,  who  suggested  that  2  pigments  must  be 
excited  to  perform  efficient  photosynthesis  and  thus 
indicated  involvement  of  2  light  reactions,  one 
synthesized  by  light  absorption  in  chlorophyll  a  and  one 
by  another  pigament  (for  example,  chlorophyll  b);  and 
finally  the  question  for  the  future,  the  distribution  of 
light  between  the  2  photo  steps  and  how  optimal  distri¬ 
bution  is  achieved,  securing  overall  efficiency  in  the 
plant. 
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SENSITIZATION  OF  CHLOROP  LAST  REACTIONS.  I. 
SENSITIZATION  OF  REDUCTION  AND  OXIDATION  OF 
CYTOCHROME  C  BY  CHLOROPLASTS,  by  B.  Kok, 

G.  Hoch,  and  B.  Cooper.  [1962]  [2]p.  incl.  djagrs. 
refs.  (AFOSR-3006)  (AF  49(638)947)  AD  412440 

Unclassified 

Also  published  in  Plant  Physiol. ,  v.  36:  274-279, 

May  1963. 

Normal  photoreduction  of  cytochrome  c  by  chloroplasts 
is  changed  to  phptooxidalion  by  treatment  with  detergent, 
by  aging,  or  by  mild  heating.  During  the  transition 
from  one  action  to  the  other,  the  long  wave  limit  of 
photoredurtlon  shifts  to  shorter  wavelengths  and  either 
a  net  reduction  or  net  oxidation  can  be  observed  - 
dependent  on  wavelength.  The  effectiveness  spectrum 
erf  the  photoreduction  process  shows  a  drop  at  wave¬ 
lengths  beyond  690  mu.  In  contrast,  the  ouantum 
yield  of  ohotooxidation  rises  at  long  wavel  gths. 
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ON  THE  FIGMENT  ABSORBING  AT  750  mp  OCCURMNG 
IN  SOME  BLUE-GREEN  ALGAE,  by  E.  B.  Gassner. 
[1962]  [3^1.  lncl.  diagr.  (AFOSR-3484)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)947  and  National  Institutes  of  Health) 

Unclassified 

Also  published  in  Plant.  Physiol. ,  v.  37:  637-639, 

Sept.  1962. 

A  study  was  made  of  the  pigment  responsible  ior  the 


>  588  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


the  absorption  maximum  at  750  mu  found  in  2  strains 
oi  blue-green  algae.  In  Syncchocc^cus  cedrorum 
(Sauvg, )  the  750  mu  absorption  band  was  relatively 
high,  amounting  to  approx  1/20  the  height  of  the 
chlorophyll  peak.  Procedures  of  extraction  and 
partial  purification  have  been  developed.  The  long 
wavelength  absorption  maximum  at  750  mg  in  vivo 
shifts  to  about  730  mu  after  the  pigment  is  extracted 
into  organic  solvents.  The  complete  spectrum  of  the 
purified  pigment  is  complex  and  resembles  that  of 
bacterial  pheophytin.  Effects  of  light,  pH,  solvent 
and  oxidation-reduction  reagents  on  both  the  750  mu 
and  730  mu  forms  of  the  pigment  were  examined.  No 
indications  for  a  possible  biological  activity  were  chained. 
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THE  LIGHT  INDUCED  EPR  SIGNAL  OF  PHOTO¬ 
CATALYST  P700.  n.  TWO  LIGHT  EFFECTS,  by 
B.  Kck  and  H.  Beinert.  [1962]  [6jp.  incl.  diagr. 
(AFOSR-J39)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(63t)947,  Atomic 
Energy  Commission  and  National  Institutes  of  Health) 
AD  297148;  AD  403550  Unclassified 

Also  published  in  Blochem.  and  Biophys.  Research 
Commun. ,  v.  9:  349-354,  Oct.  31,  1962. 

EPR  data  support  an  eai  lier  proposition  that  the 
species  involved  is  the  oxidized  form  of  photo- 
cor.verter  P700  and  a  suggestion  concerning  the 
metabolic  role  of  this  intermediate. 
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A  MASS  SPECTROMETER  INLET  SYSTEM  FOR 
SAMPLING  GASES  DISSOLVED  IN  LIQUID  PHASES, 
by  G.  Hoch  and  B.  Kok.  [1962]  [llk>.  incl.  diagr*. 
table.  (AFOSR-J572)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)947  and 
National  Institutes  of  Health)  AD  411914;  AD  412311 

Unclassified 

Also  published  In  Arch.  Blochem.  and  Biophys, ,  v, 

101:  160-170,  Apr.  1963. 

A  mass  spectrometer  inlet  system  has  been  devised 
which  permits  continuous  sampling  of  gases  dissolved 
in  liquid  phases.  The  principle  is  that  of  a  semi- 
permeable  membrane  which  allows  the  dissolved  gases, 
but  not  the  liquid  phases,  to  enter  the  mass  spectrom¬ 
eter.  The  Instrument  permits  rapid  time  response  and 
high  sensitivity.  The  application  of  this  system  to  the 
study  of  reaction  kinetics  Is  described.  (Contractor's 
abstract) 
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ELECTRON  TRANSPORT  IN  CHLOROPLAST  REAC¬ 
TIONS,  by  B.  Kok,  B.  Cooper,  and  L.  Yang.  [1962] 
[24i>.  incl.  dlagrs.  tables,  refs.  (AF06R-J957) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)947  and  National  Institutes 
of  Health)  AD  415839  Unclassified 
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PHOTOSYNTHESIS  AND  RESPIRATION,  by  G.  Hoch, 

O.  v.  H.  Owens,  and  B.  Kok.  [1962]  [l0]p.  IncL 
diagrs.  tables,  rets.  (AFOSR-J571)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  43(638)947  and  National  Institutes  of  Health) 

AD  407386;  -AD  410135  Unclassified 

Also  published  in  Arch.  Blochem.  and  Biophys. ,  v. 

The  effect  of  light  on  oxygen  uptake  and  production  by 
algae  was  studied.  Illumination  .was  found  to  influence 
oxygen  uptake  by  2  mechanisms.  Oxygen  uptake  was 
foun-l  to  be  inhibited  at  low  light  intensities  and 
accelerated  at  medium  tc  high  intensities.  The  inhi¬ 
bition  of  uptake  was  mainly  sensitized  by  chlorophyll 
a.  The  effects  of  starvation,  glucose  supplementation, 
and  DCMU  inhibition  on  the  oxygen  uptake  rates  in  the 
light  are  described.  (Contractor’s  abstract) 


Also  published  in  Microalgae  and  Photosynthetic 
Bacteria,  1963,  p.  373-396. 

A  study  was  made  of  the  absorption  changes  induced 
by  repetitive  flashing  light  in  chloroolast  suspensions. 

Tae  stepwise  reduction  of  various  substrates  by  the 
flashes  was  accompanied  by  a  cyclic  change  of  absorp¬ 
tion  (turnover)  of  "P70tT  and  "P520".  The  indication 
was  tnat  only  part  of  the  pigment  systems  contributed 
to  the  absorption  changes.  An  association  with  the 
"first"  (long  wave  sensitized)  photoact  was  indicated 
tor  both  pigments.  No  absorption  change  was  clearly 
correlated  with  the  "second"  photoact.  A  dissimilar 
response  of  P700  and  P  520  was  observed,  in  several 
cases,  most  notably  in  the  presence  of  phenazine 
melhosulfate.  Pigment  turnover  in  the  absence  of  (net) 
substrate  reduction,  observed  in  several  instances 
was  considered  to  indicate  a  cyclic  electron  transport: 
Turnover  induced  by  several  substrates  failed  to  stop 
after  depletion  of  the  oxidant  and  turnover  induced  by 
dichlorophcnolindophenol  (DCPIP)  alter  addition  of 
3-(3,  4-dichlorophenyl)-l,l-dimcthylurea  (DCMU). 

The  poison  did  not  inhibit  the  reduction  of  the  dye  by 
die  flashes  but  caused  a  complete  re-oxidation  during 
the  dark  periods.  This  accessibility  of  reduced 
indophenol  to  photo- oxidized  P  700  underlies  Its  restor¬ 
ing  effect  upon  DCMU  Inhibited  triphosphqpyridlne  nucleo¬ 
tide  (TPN)  reduction  and  the  associated  pigment  turnover. 
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The  dal?,  appeared  to  indicate  a  mechanism  of  photo¬ 
synthesis  in  which  the  photo-oxidant  ol  the  first  photo- 
act — P  70G+  or  an  immediate  conversion  product — 
is  subjected  to  the  second  photoact.  Consequently  the 
photoreductant  ot  the  first  photoact  was  assigned  a  low 
enough  potential  to  concurrently  dirve  adeiosine 
triphosphate  (ATP)  formation  and  TPH  reduction. 
(Contractor's  abstract) 
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THE  EMERSON  ENHANCEMENT  EFFECT  IN  TPN- 
PHOTOREDUCTION  BY  SPINACH  CHLOROPLASTS, 
by  R.  Covindjee  and  G.  Hoch.  [1962]  [4]p.  incl. 
tables.  (AFOSR-64-C080)  (Sponsored  jointly  by 
Air  Force  Office  a!  Scientific  Research  under 
AF  49(638)947,  National  Science  Foundation  and 
Public  Health  Service)  AD  431171  Unclassified 

■Also  published  in  Bloch em.  and  Biophys.  Research 
Commun. ,  v.  9:  222-225,  Oct.  17,  1962. 

The  rale  of  the  photoreduction  of  TPN  by  spinach 
chlorop lasts  was  proportional  to  the  intensi'y  of  light 
at  a  given  wavelength.  An  increased  Emerson  effect 
(ratio  of  light  action  by  'ar  red  light  in  presence  o' 
supplementary  light  to  the  light  action  of  far  red  light 
In  absence  cf  supplementary  tight)  occurred  with  in¬ 
creasing  wavelength.  These  data  indicate  that  the 
TPN-H1U  reaction  requires  2  photosynthetic  steps. 
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INTERIOR  FIELD  AND  POTENTIAL  IN  SPACE 
CHARGE  LOOTED  PHOTOCONDUCTIVITY,  by 
ID.  Kahn  and  D.  E.  Grabensteinj.  [1962]  [8k). 

Incl.  Ulus,  diagrs.  table.  [AF  49(638)1017] 

Unclassified 

Presented  at  meeting  of  the  Amer,  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. , 

Series  H,  v.  7:  173,  Mar.  26.  1962. 

Measurements  of  the  interior  potential  of  an  illuminated 
KBr  crystal  containing  F  centers  under  an  applied  dc 
potential  have  been  made  using  a  metallic  probe  con¬ 
nected  to  an  electrometer.  The  results  agree  with  the 
predictions  of  the  theory  for  a  crystal  with  2  current- 
blocking  electrodes.  The  contact  potential  between 
the  crystals  and  the  electrode  car.  be  determined  by 
varylt^  the  applied  dc  potential.  The  interior  potential 
is  constant  over  most  of  the  crystal.  This  agrees  with 
measurements  of  the  interior  field  of  the  crystal  with 
a  low-frequency  (0. 01-40  cps)  ac  voltage  applied  to  the 
illuminated  crystal.  The  field  is  determined  by  observ¬ 
ing  the  current  pulse  caused  by  an  additional,  short 
light  flash  on  the  crystal.  The  initial  height  of  the 
pulse  is  proportional  to  the  field  averaged  over  the 


illuminated  portion  of  the  crystal.  At  low  frequencies, 
the  pulse  height  during  dc  illumination  is  much  lower 
than  when  the  crystal  is  not  illuminated,  indicating  a 
flattening  of  the  interior  field. 
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RECOMBINATION  IN  SPACE-CHARGE  LIMITED 
PHOTOCONDUCTIVITY  (Abstract),  by  D.  E. 

Grabenstein  and  D.  Kahn.  [1962]  [ljp.  [aF  49(638)1017] 

Unclassified 

Presented  at  meeting  ot  the  Amer.  Phys.  Soc. , 
Baltimore,  Md.,  Mar.  26-29,  1962. 

Published  in  Bull.  Amer.  phys.  Soc. ,  Series  H, 
v.  7:  172,  Mar.  26,  1962. 

The  variation  with  illumination  of  the  ac  photo¬ 
conductivity  in  illuminated  KBr  crystals  with  current¬ 
blocking  electrodes  has  been  studied.  The  variation 
of  the  low-frequency  limit  of  photocapacitance  and  the 
high-frequency  limit  of  the  photoconductance  with 
illumination  for  some  specimens  agrees  with  that  ex¬ 
pected  on  the  assumption  of  blmolecular  recombination. 
This  is  in  agreement  with  the  results  of  Onuki. 

Subsequent  illumination  of  the  crystals  produced  a 
gradual  decrease  in  the  variation  with  intensity,  until 
little  or  no  change  could  be  observed  by  decreasing  the 
illumination  by  a  factor  of  30.  This  latter  behavior 
has  been  observed  by  Macdonald.  The  decrease  in 
variation  is  ascribed  to  the  bleaching  of  the  crystals 
at  the  electrodes. 
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APPEARANCE  AND  IONIZATION  POTENTIALS  OF 
SELECTED  FRAGMENTS  FROM  ISOTOPICALLY 
LABELED  PENTABORANES,  by  J.  J.  Kaufman,  W.  S. 
Koski  and  others.  [1962]  [7jp.  incl.  diagrs.  tables, 
refs.  (AFOSR-J14S2)  (Sponsored  Jointly  by  .-iir  Force 
Office  of  Scientific  Research  under  AF  49(638)1220 
and  Office  of  Naval  Research)  AD  427531 

Unclassified 

Presented  in  part  at  Inorg.  Chem.  Div.  of  the 
140th  Nat’l.  meeting  of  the  Amer.  Chem.  Soc., 

Chicago,  Ill.,  Sept.  1961. 

Also  published  In  Jour.  Amer.  Chem.  Soc. ,  v.  85: 

136. -'.375,  May  20,  1963. 

This  paper  presents  appearance  potentials  of  isotopically 

labeled  pentaboranes,  B*1  H  and  R* 1  D  ,  and  some 
5  9  5  9’ 

of  their  fragment  ions  as  determined  by  mass  spectro- 
meiric  electron  impact  measurements,  a  set  of 
apparently  self-consistent  ionization  potentials  for  the 
pentaboranes  and  various  fragments  was  calculated 
from  these  appearance  potentials  using  what  little 
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thermochemical  bond  energy  data  are  available 
combined  with  the  authors’  Interpretation  of  the  pro¬ 
cesses  taking  place  on  ionization  and  fragmentation. 

A(B,.Hg)  >  A(Bg  Dg)  is  compared  to  AfB^  H^  < 

A(B2Dg  )  and  possible  reasons  for  the  reversal  cf 

ionization  potential  differences  are  discussed.  Using 
an  IBM  7090  computer  program,  i  noisotopic  frag¬ 
mentation  patterns  for  normal  and  deuteriated 
pentaboranes  were  calculated  from  the  mass  spectra 
of  these  compounds  at  70  ev.  (Contractor's  abstract) 


1  p2*  itt 

Based  on  Cartan's  formula:  T(r)  - -  I  N(r,  e  ) 

2*  d  0 

d  a  +  log  |  f  (0)  I,  an  Investigation  is  made  of  the 
question  raised  by  W.  K.  Hayman:  what  is  the 
Nevanlinna  characteristic  function  for 
cz 

e  7  Proof  is  offered  that  for  any  given  positive  c , 


-1/2  r 

T(r) -  jrs-  M  (:+0(r<',/2))- 
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THE  EFFECT  OF  SUBSTITUTION  OF  THE  IONIZA¬ 
TION  POTENTIALS  OF  FREE  RADICALS  AND 
MOLECULES.  H.  THEORETICAL  INTERPRETA¬ 
TION  OF  DELTA  K  VALUES  FOR  ALKYL  RADICALS 
AND  AMINES,  by  J.  J.  Kaufman.  [1962]  [5J>.  incl. 
refs.  (AFOSR-J1484)  (AF  49(638)1220)  AD  427535 

Unclassified 

Presented  at  Eighteenth  Internat'l.  Cong,  of  Pure 
and  Applied  Chemistry  Symposium  on  Structure  and 
Reactivity  of  Small  Molecular  Species,  Montreal 
(Canada),  Aug.  1961. 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  65: 
1576-1580,  June  5,  1963. 

The  constancy  of  6R  values  [which  measure  the 

change  in  ionization  potential  between  a  substituted 
molecule  (or  radical)  and  the  parent  compound]  for 
alkyl  radicals  and  amines  is  discussed  in  terms  of  the 
energies  and  possible  wave  funct<ci>s  for  these  species 
and  their  corresponding  positive  ions.  For  an  alkyl 
radical  it  is  possible  to  separate  the  o-  and  ir-electrons, 
and,  to  a  first  approximation,  deal  with  the  wave  func¬ 
tion,  Hamiltonian  and  orbital  of  only  the  v-electron. 

It  is  shown  to  be  possible  to  describe  the  wave  func¬ 
tions  and  Hamiltonians  for  the  substituted  and  un¬ 
substituted  amines  and  their  positive  ions  in  a  manner 
which  emphasizes  their  close  similarity  to  the  alkyl 
radicals  by  making  a  formal  separation  into  a-  and 
"  Mike"  electrons.  The  wave  functions  of  the  »-  and 
"  v-Uke"  electrons  are  described  and  the  effects  of 
various  perturbations  on  the  Hamiltonians  are  shown. 

A  comprehensive  treatment  of  a  pure  inductive  effect 
cf  a  substituent  group  is  given  ami  the  extension  to 
substituent  groups  capable  of  mesomeric  effects  is 
indicated. 
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Rice  U.  [Dept,  of  Mathematics]  Houston,  Tex. 

ON  THE  RADIAL  LIMITS  OF  BLASCHKE  PRODUCTS, 
by  G.  R.  MacLane  and  F.  B.  Ryan.  [1861]  [6]p. 
[AFOSR  J623)  (AF  49(638)205)  AD  415060 

Unclassified 

Also  published  in  Pacific  Jour.  Math. .  v.  12: 

993-998,  Fall  1962. 

The  object  of  the  present  paper  is  to  give  a  partial 
answer  to  the  question:  how  many  times  does  f(z) 
assume  a  given  radial  limit?  The  following  theorem  is 
proven:  Let  E  be  a  given  closed  set  on  [  |w  |  *  1  j  and 
let  E'  be  the  complement  of  E  relative  to  {  |w  i=  1 ) . 
Then  there  exists  a  Blaschke  product  f(z),  all  of  whose 
radial  limits  are  of  modulus  one,  and  such  that  the  set 

L(f )  =  f  0  !  f  (e1 9 )  =  ei8  )  has  the  power  of  the 
continuum  for  e*^  c  E  and  is  countable  for  e1^  c  E\ 
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Rice  U.  [Dept,  of  Mathematics]  Houston,  Tex. 

THE  GEOMETRY  OF  FUNCTIONS  HOLOMORPHIC  IN 
THE  UNIT  CIRCLE,  OF  ARBITRARILY  SLOW  GROWTH, 
WHICH  TEND  TO  INFINITY  ON  A  SEQUENCE  OF 
CURVES  APPROACHING  THE  CIRCUMFERENCE,  by 
G.  R.  MacLane.  [1962]  [7fc.  (AFOSR  64-1586) 

(AF  49(638)205)  AD  448532  Unclassified 

Also  pu'cUshed  in  Duke  Math.  Jour. ,  v.  29: 

191-197,  June  1962. 

For  abstract  see  item  no.  2537,  Vol.  V. 
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Rice  U.  [Dept,  of  Mathematics]  Houston,  Tex. 

ON  THE  CHARACTERISTIC,  T(r),  of  e'Z,  by  G.  R. 

MacLane.  July  1961,  8p.  (AFOSR-3261j 

[AF  49(638)205]  Unclassified 


Rice  U.  Dept,  of  Mathematics,  Houston,  Tex. 

THE  DETERMINATION  OF  A  COEFFICIENT  IN  A 
PARABOLIC  DIFFERENTIAL  EQUATION.  PART  3. 
NUMERICAL  APPROXIMATION,  byj.  Douglas,  Jr. 
and  B.  F.  Jones,  Jr.  [1962]  [8jp.  (AFOSR- J446) 

(AF  49(638)632)  AD  407115  Unclassified 
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This  sequel  to  (Item  no.  2624  Vol.  VI)  is  concerned 
with  an  effective  means  of  computing  the  solution 
a(t).  The  authors  show  (using  a  modified  iteration 
procedure),  that  given  t  >0  and  a  fixed  mesh  width 
k  >  0,  it  is  possible  to  compute  a  polygonal  function 
4k(t)  on  (0,  Tq],  Tg  <  T,  with  vertices  at  the  points 

k,  2k,  . . . ,  Nk  =  Tq,  which  is  bounded  from  above  and 
below  by  appropriate  functions  erf  t,  and  wuich 
satisfies  the  ii.  .-quality  |  ^(t)  -  L  0^(0  <  e  for  t  =  k. 

2k,  ... ,  Nk.  Then,  using  the  properties  of  L  obtained 
in  the  previous  article,  they  show  that  for  small  k, 
^(t)  la  actually  a  good  approximation  to  a(t)  for  all  t 

in  (0,  Tq].  (Math.  Rev.  abstract) 
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Rice  U.  Dept,  of  Mathematics,  Houston,  Tex. 

THE  DETERMINATION  OF  A  COEFFICIENT  IN  A 
PARABOLIC  DIFFERENTIAL  EQUATION.  PART  L 
EXISTENCE  AND  UNIQUENESS,  by  B.  F.  Jones,  Jr. 
[1962]  [12)p.  ([Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)632]  and 
National  Science  Foundation)  Unclassified 


Published  to  Jour.  Math,  and  Mech.  v.  11; 
907-918,  Nov.  1962. 


The  following  problem,  corresponding  to  a  heal  con¬ 
duction  on  a  semi-infinite  rod,  with  variable  and  un¬ 
known  thermal  conductivity  Is  consideied:  to  find 
u(x,  t)  and  a  positive  a(t)  satisfying 
a  2 

-|H.  =  a(t)Jt“  0  <x  <•-,  0  <t  <T, 

W  Ax2 

u(x,  0)  =  0,  0SX<', 

<1) 

U(0,t)=f(t),  0St  <  T. 

"aU^~~(0, t)  *  g(t) ,  0  <t  <  T. 

Here  f(l)  and  g(tf  are  given,  with  g  >  0,  f(0)  =  0,  and 
f"(t)  >0  lor  t  >  0.  After  the  change  of  variables 

r* 

V  -  «Q  a (r)  *  is  made,  the  coefficient  a(t)  disappears 
from  the  first  of  these  equations.  Thus,  with  the 
appropriate  assumptions  on  the  growth  of  u(x,  t)  as 
lxl-”,  the  first  three  equations  in  (1)  have  a 
unique  solution  u,  expressible  by  means  of  the  Poisson- 
Welerstrasu  kernel;  this  solution  is  seen  to  satisfy  the 
fourth  equation  in  (1)  if  and  only  if  a(t)  satisfies  the 
nonlinear  integral  equation 


a(t> 

0  J1 


T,/2  S(t) 


T-1'2  * 

a(y)  dyj  dr 


Define  the  mapping  a  -  La  by  La(t)  =  a(t),  then,  under 
the  assumption  tiiat  H(t)  =  Ll(t)  approaches  a  positive 


limit  as  t  -*  0  +  (which  implies  that  f‘(t)  -  «  as  t  -0  -t) 
the  author  shows  that  L  has  a  unique  fixed  point.  This 
is  done  by  showing  that  L  maps  the  set  of  continuous 
functions  h(t)  satisfying 

inf  H2(t)  5  h(t)  f  sup  H2(t) 

0  <T  <t  0  <T  <t 

into  an  equicontinucus  subset  of  Itself;  then,  using  the 
moootonlcity  of  L,  the  solution  a  may  be  constructed. 
(Math.  Rev.  abstract) 
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Rice  U.  [Dept,  of  Mathematics]  Houston,  Tex. 

CLASS  D  SUP  ERMARTING ALES,  by  G.  Johnson  and 
L.  L.  Helms.  [1962]  [4i>.  (AF06R-J44E) 

(AF  AF06R-62-233)  AD  407895  Unclassified 

Also  published  in  Still.  Amer.  Math.  Soc. ,  v.  S3; 
59-62,  Jan.  1963. 

A  decomposition  for  positive  supermartingales 
(yt,  0J  t  }•)  is  derived  whose  sample  functions  are 
right  continuous  under  the  hypothesis  H  that  the  family 
!  yt  5  where  T  runs  through  the  class  of  process  stepping 

times.  Is  uniformly  integrable.  The  question  whether 
uniform  integrability  of  the  process  random  variables 
implies  H  was  left  open.  A  counterexample  to  this 
implication  is  exhibited.  Under  the  added  hypothesis 
of  sample  function  continuity  a  necessary  and  sufficient 
condition  for  H,  not  Involving  stopping  times  is  found. 
(Math  Rev.  abstract) 
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Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  TRIPLET  STATE  OF  BENZENE,  by  H.  Ishlkawa 
W.  A.  Noyes,  Jr.  [1962]  [l]p.  incl.  refs.  (AFOSK- 
2364)  (AF  49(638)679)  Unclassified 

Also  published  in  Jour.  .Amer.  Cbem.  Soc.,  v.  64: 
1502,  1962. 

The  first  excited  triplet  6taie  of  benzene  has  been 
identified  through  emission  from  a  glassy  matrix 
and  possibly  through  weak  absorption  from  the  ground 
state.  Some  reactions  of  the  triplet  state  of  benzene 
are  briefly  discussed.  The  fate  af  the  triplet  state 
molecules  is  at  present  unknown,  several  possibilities 
are  presented:  (1,  thiy  cross  over  to  the  ground  state 
with  ultimate  loss  of  vibration  energy  by  collision;  (2) 
they  are  discharged  on  the  walls;  and  (3)  they  undergo 
reaction  to  an  intermediate  which  reverts  ultimately  to 
normal  benzene. 
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2627  benzene  by  Intersystem  crossing.  As  a  mechanism  of 

sensitized  biacetyl  emission,  energy  transfer  from 

Rochester  U.  Dept,  of  Chemistry,  N.  Y.  triplet  benzene  to  biacetyl  is  proposed.  (Contractor’s 

abstract,  modified) 


PHOTOSENSITIZATION  BY  BENZENE  VAPOR: 
BIACETYL.  THE  TRIPLET  STATE  OF  BENZENE, 
by  H.  Ishikawa  and  W.  A.  Noyes,  Jr.  [1962]  36p. 
tncl.  diagrs.  tables,  refs.  (AFOSR- 2427) 

(AF  49(638)679)  AD  432681  Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  37: 

583-591,  Aug.  1,  1962. 

Biacetyl  strongly  quenches  tne  fluorescence  of 
benzene  vapor.  There  is  a  resulting  dissociation  of 
biacetyl  which  occurs  presumably  because  the  second 
excited  singlet  state  of  biacetyl  is  produced  by  energy 
transfer  from  the  benzene.  Emission  by  biacetyl  also 
occurs,  but  the  ratio  of  phosphorescence  to  fluores¬ 
cence  is  very  large  and  may  be  infinity.  The  triplet 
state  of  biacetyl  seems  to  be  produced  preferentially 
by  energy  transfer  from  a  triplet  state  of  benzene. 
Emission  efficiencies  are  such  that  nearly 
every  singlet-state  molecule  of  benzene  which  does 
not  fluoresce  must  undergo  an  intersysteni  crossover 
to  the  triplet  state.  Since  this  crossover  predominates 
over  fluorescent  emission,  the  life  of  the  singlet  state 
of  benzene  is  presumably  determined  mainly  by  the 
crossover.  The  effective  cross  section  for  self¬ 
quenching  of  the  singlet  state  of  benzene  is  about 

0. 036  x  10"16  cm2,  while  the  effective  cross  section 

for  quenching  by  biacetyl  in  about  2. 5  X  10"16  cm2. 
Since  the  life  of  the  triplet  state  of  benzene  in  tne  gas 
phase  is  not  known,  cross  sections  for  reactions  of 
this  state  may  not  be  calculated  (Contractor's 
abstract) 
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Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  TRANSFER  OF  ELECTRONIC  ENERGY  FROM 
BENZENE  TO  BIACETYL,  by  H.  Ishikawa.  1962. 
[38jp.  incl.  diagrs.  tables,  refs.  (AFOSR-2437) 

(AF  49(638)679)  Unclassified 

The  purpose  of  this  work  is  to  study  the  mechanism  of 
transfer  of  energy,  particularly  electronic  energy, 
between  polyatomic  molecules.  Benzene  is  used  as  an 
energy  donor  and  biacetyl  as  an  energy  acceptor  in 
this  work.  A  study  of  energy  transfer  from  benzene 
vapor  to  biacetyl  vapor  after  the  former  has  absorbed 
radiation  at  2537A  has  revealed  2  phenomena  of  photo- 
sensltization:  (1)  the  sensitized  decomposition  of 
eiacetyl  (however,  not  conclusively);  and  (2)  the 
sensitized  emission  of  biacetyl.  The  sensitized  de¬ 
composition  of  biacetyl  may  be  explained  as  a  result 
of  energy  transfer  from  singlet  excited  benzene  to 
biacetyl  exciting  the  latte-  to  the  second  upper  singlet 
state.  The  data  of  the  emission  of  biacetyl  sensitized 
by  benzene  may  best  be  treated  by  assuming  the 
presence  of  triplet  state  benzene  in  high  concentration 
which  will  be  formed  from  singlet  excited  state 
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Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

ENERGY  DISSIPATION  FROM  EXCITED  ACETALDE¬ 
HYDE  MOLECULES,  by  C.  S.  Parmenter  and  W.  A. 
Noyes,  Jr.  [1962]  [6Jp.  incl.  diagrs.  fables,  refs. 
(AFOSR- J320)  (AF  49(638)679)  AD  408023 

Unclassified 

.Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v,  85: 
416-421,  Feb.  20,  1963. 

Energy  dissipation  in  acetaldehyde  vapor  following 
absorption  at  various  wave  lengths  from  2537  to  3340A 
has  been  studied.  At  the  longer  wave  lengths  dissocia¬ 
tion  and  intersystem  crossover  to  the  ground  state  from 
a  triplet  state  account  for  most  of  the  dissipation.  At 
shorter  wave  lengths  dissociation  becomes  of  increasing 
importance.  This  dissociation  probably  occurs  from 
high  vibration  levels  of  the  singlet  state  but  the  possibility 
of  rapid  transition  through  a  triplet  state  cannot  be  ex¬ 
cluded.  As  shown  previously  by  other  authors,  the 
mode  of  dissociation  changes  with  wave  length. 
(Contractor’s  abstract) 
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Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  PHOTOCHEMISTRY  OF  MIXTURES  OF  2- 
PENTANONE  AND  2-HEXANONE  WITH  BIACETYL, 
by  J.  L.  Michael  and  W.  A.  Noyes,  Jr.  [1962]  [6 Jp. 
incl.  diagrs.  tables,  refs.  (AFOSR-  J667)  (AF  49(638) 
679)  AD  415469  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  85: 
1027-1032,  .Apr.  20,  1963. 

Energy  transfer  to  biacetyl  molecules  occurs  from 
2-pen  tan  one  and  from  2-hexanone  molecules  excited 
at  3130  A.  Evidence  is  found  in  sensitized  biacetyl 
emission.  The  emission  caused  by  pentanone  is  about 
20  times  as  Intense  as  that  caused  by  hexanone. 
Biacetyl  markedly  reduces  the  non -free  radical 
dissociation  of  2-pentanone  into  ethylene  and  acetone 
at  3130  A,  but  the  yield  of  carbon  monoxide  increases 
although  it  is  always  low.  The  effect  of  biacetyl  on 
the  hexanone  at  3130  A  is  negligible.  Energy  transfer 
to  biacetyl  and  dissociation  into  ethylene  and  acetone 
both  seem  to  come  from  the  same  state  for  the  penta¬ 
none.  There  is  a  weak  sensitized  emission  caused  by 
2-pentanone  at  2537  A  and  a  marked  increase  in  carbon 
monoxide  yield.  For  hexanone  the  effects  are  small, 
although  there  is  some  increase  of  carbon  monoxide 
yield  The  evidence  Indicates  that  the  direct  photo¬ 
chemical  dissociation  of  2-pentanone  into  ethylene  and 
acetone  occurs  from  an  excited  singlet  state. 
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Evidence  herein  presented  is  not  sufficiently  definite 
to  permit  conclusions  about  2-hexanone.  (Contractor's 
abstract) 
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THE  PHOTOCHEMISTRY  OF  METHYLAMINE,  by 
J.  V.  Michael  and  W.  A.  Noyes,  Jr.  [1962]  [6jp. 
incl.  tables,  refs.  (AF06R-J66E)  (AF  49(638)679) 

AD  415395  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  85: 
1228-1233,  May  3,  1963. 

Hydrogen,  methane,  nitrogen,  ethane,  ammonia, 
ethylenlmine,  dimethylamine,  azomethane  and  a 
polymer  have  been  identified  as  products  in  the 
photochemical  decomposition  of  methylamlne.  Quantum 
yields  of  most  cf  these  products  have  been  determined 
under  a  variety  of  experimental  conditions  at  room 
temperature.  By  use  of  CH  jNDg  and  of  CLjNHj  as 

well  as  by  use  of  scavengers  it  has  been  shown  that 
the  main  primary  process  is  the  elimination  of  a 
hydrogen  atom.  This  is  followed  by  abstraction  from 
the  substrate  to  form  hydrogen  gas.  Other  steps 
in  the  mechanism  are  suggested  and  evidence  for 
some  of  them  presented.  (Contractor's  abstract) 


Rochester  U,  [Dept,  of  Physics  and  Astronomy]  N.  Y. 

GROWTH  OF  FLUCTUATIONS  IN  A  UNIFORMLY 
CONTRACTING  OR  EXPANDING  CLOUD,  by  M.  P. 
Savedoff  and  S.  Vila.  [1962]  [6J).  inch  table. 
(AFOSR-J131)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  49(638)52  and 
Alfred  P.  Sloar  foundation)  AD  400193 

Unclassified 

Also  published  in  Astrophys.  Jour.  ,  v.  136;  609-614, 
Sept.  1962. 

Since  no  gas  sphere  in  hydrostatic  equilibrium  is  un¬ 
stable  to  radially  symmetric  perturbations,  provided 
that  T  >A3  and  that  the  density  increases  with  depth, 
the  stability  cf  a  model  without  hydrostatic  equilibrium 
is  investigated.  This  model  has  been  discussed  by 
Ebert  and  Bonnor  and  is  characterized  by  a  uniform 
density,  pressure,  and  expansion  or  contraction. 

Since  in  the  absence  of  pressure  gradients  each  ele¬ 
ment  is  In  free  fall,  one  erroneously  expects  that 
Jean's  criterion  determines  stability.  For  the  zero 
energy  case  (corresponding  to  parabolic  motion),  the 
system  is  unstable  for  ali  I*  <5/3  independent  of  the 
Jeans  criterion.  For  expansion,  the  Jeans  criterion 
separates  unstable  from  stable  motion  when  r=  4/2 
while  all  larger  values  cf  Tthe  mo"  m  ic  unstable; 
independent  again  of  the  Jeans  criterion.  Exact  soiu- 
;ioA8  are  given  for  non- zero  energy  (elliptical  and 
hyperbolic  motion)  for  special  values  of  r,  and 


asymptotic  solutions  valid  for  several  ranges  of  T  arc 
given.  The  existence  of  unstable  solutions  suggests, 
but  does  not  prove,  the  possibility  of  fragmentation  into 
stable  protostars  or  protogalaxies. 
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Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

THE  ABUNDANCE  OF  TRITONS  AND  DEUTERONS 
IN  PRIMARY  COSMIC  RADIATION,  byM.  V.  K. 

Appa  Rao  and  P.  J.  Lavakam.  [1962]  [8  Jp.  incl. 
diagrs.  refs.  (AFOSR-4125)  (AF  49(638)303) 

AD  446522  Unclassified 

Presented  at  meeting  of  the  Ar>,er.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. . 

Series  H,  v.  7:  311,  Apr.  23,  1962. 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  26; 
740-747,  Nov.  16,  1962. 

An  attempt  was  made  to  determine  the  abundance 
low- energy  tritons  and  deuterons  in  a  nuclear  env  .sien 
stack  exposed  at  a  geomagnetic  latitude,  X-  61  °N  on 
Aug.  3,  1958  under  3.  £  g/cm2  of  matter.  Seme  of  the 
Implication  of  the  results  are  discussed.  However, 
due  to  the  uncertainty  of  the  correction  for  secondary 
production  within  the  atmosphere,  the  res  ilts  are 
consistent  with  the  absence  of  these  elements  in 
primary  cosmic  radiation. 
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Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

THEORETICAL  STUDIES  OF  EFFECTS  OF  COHERENCE 
IN  ELECTROMAGNETIC  RADIATION,  by  E.  Wolf. 

Final  rept.  May  1959-Dec.  1961.  May  1962,  16p.  mcl. 
refs.  (AF06R-2656)  (AF  49(638)602)  AD  278260 

Unclassified 

The  investigations  carried  out  under  this  contract  may 
be  grouped  under  the  following  headings:  Coherence 
properties  of  electromagnetic  radiation;  Properties  of 
photon  beams;  Diffraction  and  related  investigations; 
and  Surveys  of  current  research  on  coherence  and 
fluctuations. 
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COHERENCE  FUNCTIONS  OF  BLACKBODY  RADIA¬ 
TION  (Abstract),  by  E.  Wolf  and  Y.  Kano.  [1962] 

[1  J>-  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  49(638)602]  and  United 
Aircraft  Corp. )  UnclassSiied 

Presented  at  meeting  of  the  Opt.  Soc.  Amer. , 
Washington.  D.  C.,  Spring,  1962. 
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Published  In  Jour.  Opt.  Soc.  Amer. ,  v.  52:  596, 

May  1962. 

R.  C.  Bourret  discussed  certain  correlation  functions 
of  blackbody  radiation.  These  functions  are  a 
measure  of  the  correlation  between  the  electric-field 
vectors  at  2  points  in  space,  at  2  instants  of  time. 

In  the  present  paper,  an  extension  of  Bourret' s  analysis 
is  described,  concerned  with  determination  of  the 
complex  degree  of  coherence  of  blackbody  radiation. 
This  quantity  is  essentially  the  '•omplex  analytic  signal 
associated  with  one  of  the  real  correlation  functions 
considered  by  Bourret.  The  behavior  of  the  analytic 
continuation  of  the  temporal,  complex  degree  of 
coherence  y^,  (r)  into  the  lower  half  of  the  complex 

r-plane  is  examined.  It  is  shown  that  this  analytic 
continuation  has  no  zeros  anywhere  in  this  half-plane, 
and  also  that  yjj(r)  has  no  zeros  on  the  real  r-axis. 
This  result  in  turn  '-nplles  that  the  phase  function  of 
the  temporal,  complex  degree  of  coherence  ot  black¬ 
body  radiation  is  a  "minimal  phase  function." 

This  conclusion  lends  sigiport  to  the  theory  relating  to 
the  possibility  of  complete  determination  of  energy 
distribution  in  certain  asymmetric  spectra  from 
measurements  of  visibility  of  interference  fringes 
alone. 
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COMPARISON  OF  THREE  THEORIES  OF  ELECTRO¬ 
MAGNETIC  DIFFRACTION  (Abstract),  by  B. 
Karczewski  and  E.  Wolf.  (1962]  (l]p.  [AF  49(638)602] 

Unclassified 

Presented  at  meeting  of  the  Opt.  Soc.  Amer. , 
Washington,  D.  C. ,  Spring  1962. 

Published  in  Jour.  Opt.  Soc.  Amer. ,  v.  52:  600, 

May  1962. 

In  recent  papers  one  of  the  authors  studied  on  the 
basis  of  the  theories  of  Kottler,  Severin,  and  Vasseur, 
the  distribution  of  the  energy  density  in  the  far  field 
of  an  electromagnetic  wave  diffracted  from  an  aperture. 
In  the  present  paper,  this  investigation  is  carried 
further  by  comparing  the  predictions  relating  to  the 
state  of  polarization  of  the  far  field.  Polarized  as 
well  as  unpolarized  Incident  fields  are  considered. 

The  coherency  matrices  of  the  far  field,  appropriate 
to  the  theories  of  Kottler,  Severin,  and  Vasseur  are 
derived  and  with  their  help  the  state  of  polarization  is 
analyzed.  It  is  found  that  for  all  but  small  angles  of 
diffraction  the  3  theories  predict  substantially  different 
behavior.  Thus,  a  comparison  oi  the  results  cf  the 
present  investigation  wdth  the  corresponding  polariza¬ 
tion  measurements  would  afford  a  relatively  simple 
test  as  to  the  validity  of  the  theories  under  conditions 
that  are  commonly  encountered  in  optics.  Such  a 
comparison  might  also  help  to  resolve  a  long-  standing 
controversy  as  to  the  correctness  of  Kottler's  defini¬ 
tion  of  a  black  screen. 
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IS  A  COMPLETE  DETERMINATION  OF  THE  ENERGY 
DISTRIBUTION  IN  SPECTRAL  LINES  POSSIBLE  FROM 
MEASUREMENTS  OF  THE  VISIBILITY  OF  INTER¬ 
FERENCE  FRINGES?  (Abstract),  by  E.  Wolf.  [1962] 
[l]p.  [AF  49(638)802]  Unclassified 

Presented  at  meeting  of  tic  Opt.  Soc.  Atncr. , 
Washington,  D.  C. ,  Spring  1962. 

Published  In  Jour.  Opt.  Soc.  Amer. ,  v.  52:  596, 

May  1962. 

A  well-known  method  due  to  Michelson  provides 
information  about  the  energy  spectrum  of  a  light  source 
from  measurements  cf  the  visibility  of  interference 
fringes.  It  Is  generally  believed,  and  has  in  f.ict  be.a 
first  explicitly  asserted  so  by  Rayleigh,  that  uiutas  the 
spectrum  is  symmetric  the  complete  spectral  profile 
cannot  be  determined  from  visibility  measurements 
alone.  The  apparent  reason  for  this  is  that  the  visibility 
is  propurtional  to  the  modulus  of  the  Fourier  transform 
of  the  energy  spectrum' and  hence  does  not  yield 
separately  the  cosine  and  the  sine  transforms.  Thus,  a 
Fourier  inversion  does  not  appear  to  be  possible  except 
when,  on  account  of  symmetry  of  the  spectrum,  the 
sine  transform  may  be  assumed  to  be  zero.  It  is  shown 
that  the  above  argument  is  inconclusive  because  it 
fails  to  take  into  account  the  analytic  properties  of  the 
Fourier  transform  cf  the  energy  spectrum.  These 
properties,  which  are  playing  an  increasb^ly  Important 
role  In  curi  ent  researches  on  coherence  properties  cf 
light  are  shown  to  impose  a  lower  bound  on  the  phase 
function  of  the  Fourier  transform.  A  theory  is  put 
forward,  according  to  which  the  actual  phase  function 
of  the  Fourier  transform  of  many  asymmetric  profiles 
is  either  this  "minimal  phase  function"  or  differs 
from  it  by  an  insignificant  amount.  Such  profiles  could 
be  completely  determined  from  the  knowledge  of  the 
visibility  curve  alone.  A  possible  departure  from  the 
minimal  phase  solution  raises  some  Interesting  unsolved 
problems.  The  theory  has  a  close  bearing  ot>  the  recent¬ 
ly  proposed  square- law  detection  techniques  and 
coincidence  counting  methods  for  the  analysis  of  very 
narrow  spectra,  such  as  those  encountered  in  the  out¬ 
put  from  an  optical  maser. 
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MEASURES  CF  BANDWIDTH  AND  COHERENCE  TIME 
IN  OPTICS  (Abstract),  by  L.  Mandel  and  E.  Wolf. 
[1962]  [l]p.  [AF  49(638)602]  Unclassified 

Presented  at  annual  meeting  of  the  Opt.  Soc.  Amer. , 
Rochester,  N.  Y.,  [1962] 

Published  In  Jour.  Opt.  Soc.  Amer. ,  v.  52:  1322, 

Nov.  1962. 
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Several  different  definitions  of  the  coherence  time 
Ar  can  be  found  In  the  literature.  It  is  generally 
assumed  that  in  cases  of  practical  Interest,  the 
different  definitions  give  values  of  the  same  order 
of  magnitude.  The  same  remark  applies  also  to 
definitions  of  the  effective  bandwidth  Av.  it  is 
generally  assumed  that  these  2  quantities  are  related 
by  the  order  of  magnitude  formula  At  -  1/  Av.  it  is 
shown  from  detailed  examination  of  one  particular 
case  of  practical  interest  that  the  bandwidths  as  de¬ 
fined  by  2  of  the  previously  proposed  formulas  are 
quite  different  orders  of  magnitude,  although  the 
correspondingly  defined  coherence  times  differ  only 
by  a  factor  of  the  order  of  unity.  This  example  shows 
that  the  reciprocity  relation  At— '1/Aw  must  be 
treated  with  caution,  especially  in  the  case  of  multiple 
peaked  distributions,  such  as  found  In  the  spectrum 
of  optical-maser  beams. 
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THE  INFLUENCE  OF  IONIZATION  L06S  ON  THE 
SHAPE  OF  THE  DIFFERENTIAL  PRIMARY  C06MIC 
RAY  ENERGY-SPECTRUM,  by  M.  V.  K.  Appa  Rao 
and  M.  F.  Kaplon.  [1962]  [18fc.  inch  diagrs.  refs. 
(AF06R-4127)  (aF  AF06R-62-32)  AD  446405 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  27; 
700-717,  Feb.  1,  1963. 

The  effect  of  ionization  loss  on  a  primary  cosmic 
ray  spectrum  of  the  form  z  (*)  *  K(A»  z) 

y/*y*1  la  calculated  for  H1,  Be®,  C12,  F19,  Ai27, 

Ca*°  and  Fe56  as  representative  cf  the  c'-arge  spec¬ 
trum  of  primary  cosmic  rays.  The  calculation  is 
carried  out  for  passage  through  2,  4,  6,  anti 
o 

10  g/cm  cf  hydrogen  and  also  for  a  model  lr.  which 
the  amount  of  material  traversed  is  inversely  propor¬ 
tional  to  the  momentum.  The  observable  effects 
obtained,  i.  e.  the  shift  w  the  majumum  towards 
higher  velocity  with  increasing  Z  ana  the  relative  en¬ 
richment  cf  the  lighter  nuclei/encrgy  Interval  at  low 
energies  are  compared  with  the  experimental  data 
obtainable.  Some  discussion  of  the  Implications  for 
aspects  of  the  origin  of  cosmic  rays  is  given. 
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ISOTOPIC  ANALYSIS  OF  PRIMARY  COSMIC  RADIA¬ 
TION.  by  M.  V.  K.  Appa  Rao.  [1962]  [7^.  incl.  refs. 
(AF06R-4128)  (AF-  AFOSR-S2-32)  AD  446529 

Unclassified 

Also  published  in  Nuovo  Cimento.  Series  X,  v.  27: 
693-699,  Feb.  1,  1963. 

It  Is  proposed  that  the  characteristics  of  nuclear 
Interactions  cf  primary  cosmic-ray  nuclei  (in-out 


interaction)  be  used  to  obtain  the  isotope  abundance 
ratios  for  different  charges.  The  applications  of  the 
procedure  to  singly  and  doubly  charged  nuclei  is 
discussed.  (Contractor's  abstract) 
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ON  THE  ENERGY  DEPENDENCE  OF  FRAGMENTA¬ 
TION  OF  COSMIC  RAY  NUCLEI  IN  INTERSTELLAR 
SPACE,  by  H.  H.  Aly  and  M.  V.  K.  Appa  Rao. 

Nov.  2,  1962  [18]p.  incl.  diagrs.  refs.  (Rept.  no. 

NYO  10249). (AFOSR-4421)  (AF  AFOSR-62-32) 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  28: 
457-465,  May  1,  1963.  (AFOSR-40513;  AD  434420) 

The  energy-dependence  of  fragmentation  probabilities 
for  cosmic  ray  nuclei  in  interstellar  hydrogen  is 
investigated,  using  the  data  that  exist  from  experiments 
in  which  protons  of  various  energy  bombard  different 
nuclei.  The  probability  cf  a  medium  nucleus  (C,  N,  O. 
F)  going  into  a  light  nucleus  (Li,  Be,  B)  In  an  interac¬ 
tion  cf  a  medium  nucleus  In  hydrogen  (P )  seems  to 

ML 

be  energy-independent  up  to  energies  of  the  order  of 
6  gev/nucleon,  whereas  the  probability  of  a  heavy 
nucleus  (Z  >10)  going  Into  a  light  nucleus  (PHL)  seems 

to  be  strongly  energy-dependent.  The  above  results 
Imply  that  the  Interstellar  matter  traversed  by  cosmic 
ray  nuclei  as  deduced  from  the  abundance  of  light 
nuclei  Is  dependent  on  the  energies  under  consideration. 
The  maximum  possible  inference  between  the  values 
deduced  at  low  energy  !■  500  mev/nucleon)  and  the  value 
deduced  at  high  ener<  ?  .>1.5  gev/nucleon)  Is  about 
2  g/cm2,  if  the  •'-wOrimentally  measured  ratio  (Li,  Be, 
B)/(C,  N,  O,  Fils  the  same  at  the  2  energy  ranges,  the 
value  at  lower  mergies  being  higher.  (Contractor's 
abstract) 
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ON  THE  ENERGY  DEPENDENCE  OF  FRAGMENTA¬ 
TION  OF  COSMIC  RAY  NUCLEI  IN  INTERSTELLAR 
SPACE,  by  H.  H.  Aly  and  M.  V.  K.  Appa  Rao.  [1962] 
[9fc.  Incl.  diagrs.  refs.  (AFOSR-64-0513) 

(AF  AFOSR-62-32)  Unclassified 

Also  published  In  Nuovo  Cimento,  Series  X,  v.  28: 
457-465,  May  1,  1963. 

For  abstract  see  item  no.  2641,  Vol.  VI. 
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STUDY  OF  NUCLEAR  INTERACTIONS  PRODUCED 
BY  275  MEV  DEUTERONS  IN  NUCLEAR  EMUI  SIGNS, 
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by  M.  V.  K.  Appa  Rac  and  P.  J.  Lavakare.  (1962] 
[5]p.  incl,  dlagrs.  refs.  (AFOSR-64-0514) 

(AF  AFOSR-62-32)  AD  434318  UnclassUied 

Also  published  In  Nuovo  Cimento,  Serlef.  X,  v.  29: 
321-325,  July  16,  1963, 

Nuclear  Interactions  produced  in  nuc'ear  emulsions 
by  deuterons  of  mean  energy  275  mev  have  been 
studied.  The  mean  free  path  for  deuterons  of  this 
energy  is  found  to  be  (16.  6  ±  1.  8)  cm. 
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A  SEARCH  FOR  HIGH-ENERGY  COSMIC  y-RAYS 
IN  EMULSIONS,  by  J.  Klarmann.  [1962]  [6fc.  incl. 
diagrs.  refs.  (AFOSR-64-2038)  (AF  AFOSR-62-32) 
AD  452511  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  24: 
540-545,  May  1,  1962. 

The  possibility  of  employing  nuclear  emulsions  as  a 
detector  for  yradlation  from  celestial  sources  was 
tested  In  a  balloon  flight  over  Texas.  An  average 
downward  flux  of  0.  27  photons/cm  2  s  sr  was  found 
during  ascent  and  descent  of  the  balloon  In  a  solid 
angle  of  0.  842  sr.  Ac  upper  limit  to  the  flux  of  y- 
rays  at  an  altitude  of  between  3  and  4. 5  gm/cm2  was 
determined  as  1.7  •  10*2  photons/ cm2  sr.  An  upper 
limit  to  the  albedo  flux  during  ascent  and  descent  Is 
given  by  2.  5  -  lO*2  photons/cm2  s  sr.  The  results 
on  scanning  time  and  scanning  efficiency  in  Ilford  G-5 
emulsions  were  not  too  encouraging.  (Contractor's 
abstract) 
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SCREENING  CORRECTION  TO  THE  SLATER  EX¬ 
CHANGE  POTENTIAL,  by  J.  E.  Robinson,  F. 

3assar.i  and  others.  [1962]  [3}p.  incl.  dlagrs,  refs. 
(AFOSR-4075)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-62- 145 
ard  Atomic  Energy  Commission)  Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9;  215-217, 
Sept.  1,  1962. 

Modifying  the  original  Slater  calculation  to  include  the 
Influence  of  electron  correlar  ,n  on  pair  Interaction 
(bet  still  within  the  approximation  of  a  uniform  electron 
gas)  has  the  effect  of  decreasing  sharply  the  Slater 
exchange  potential  in  the  regions  of  low  electronic 
density,  where  it  was  known  to  be  too  high.  The 
Coulomb  interaction  is  in  effect  replaced  by  a  screened 
interaction,  the  simplest  form  of  the  screening  factor 
resulting  from  the  linearized  Thomas-Fermi  dielectric 
function.  The  quantitative  effect  of  the  correlation 
factor  Is  demonstrated  by  a  calculation  of  the  exchange 


potential  tor  Cl'  in  a  chloride.  It  may  be  very  Important 
in  various  types  of  band  structure  calculations. 
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RELATION  BETWEEN  ABSORPTION  AND  EMISSION 
PROBABILITIES  IN  LUMINESCENT  CENTERS  IN 
IONIC  SOLIDS,  by  W.  H.  Fowler  and  D.  L.  Dexter, 
[1982]  [12Jp.  incl.  diagr.  refs.  (AFOSR-J158) 

[AF  AFOSR-62-145]  AD  400091  UnclassUied 

Also  published  in  Phys.  Rev.,  v.  128:  2154-2165, 

D?c.  1,  1962. 

Tm  Einstein  relationship  between  spontaneous  emission 
probability  for  radiative  transUlons  is  not  generally 
valid  for  impurity  centers  in  condensed  media.  An 
alternative  approach  to  the  problem  Is  available  by 
which  estimates  of  the  possible  discrepancies  can  be 
made.  Several  mechanisms  are  discussed,  particularly 
the  Jahn-Teller  effect,  which  depend  on  the  existence 
of  the  phonon  field  and  the  lattice  relaxation  following 
absorption  of  a  photon.  In  some  simple  cases,  such  as 
the  F  center  in  KC1  and  LiF,  the  decay  time  predicted 
from  the  integrated  absorption  cross  section  may 
differ  by  an  order  t£  magnitude  from  that  observed. 

In  other  simple  and  cubic  systems,  where  the  atomic 
symmetries  are  appropriate,  the  discrepancy  may  be 
even  larger.  In  noncubic  crystals  similar  discrepancies 
may  be  expected.  (Contractor's  abstract) 
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SUPERCONDUCTIVITY  IN  THE  CASE  OF  OVERLAP¬ 
PING  BANDS,  by  M.  Suffczynsld.  [1962]  [2]p. 
(AFOSR-J163)  [AF  AFOSR-62-145J  AD  400089 

UnclassUied 

Also  published  in  Phys.  Rev.,  v.  128:  1538-1539, 

Nov.  15,  1962. 

The  equations  for  the  superconductivity  energy  gap  and 
transition  temperature  in  the  case  of  overlapping  bands 
are  derived  by  the  Nambu-Schrleffer  formalism. 
(Contractor's  abstract) 
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ULTRAVIOLET  ABSORPTION  OF  SOLID  ARGON, 
KRYPTON,  AND  XENON,  by  G.  Baldlnl.  [1962]  [6jp. 
IncL  diagrs.  table,  refs.  (AFOSR-J270) 

[AF  AFOSR-62-145]  AD  400882  Unclassified 

Also  published  In  Phys.  Rev.,  v.  126:  1562-1567, 
Nov.  15,  1962. 
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Th#  absorption  spectra  at  thin  films  of  argon,  krypton, 
and  xenon  were  measured  between  20  and  50°K  in  the 
region  from  1600  to  900A  (8  to  14  ev).  The  spectra 
show:  (1)  strong  doublets  corresponding  to  the  atomic 
resonance  doublets,  (2)  lines  apparently  of  nonatomlc 
nature,  and  (3)  absorption  coot  In  ua,  The  experimental 
reeulte  are  discussed  in  terms  at  the  Frenkel  and 
Wannler  exclton  models  and  the  band  gaps  are  esti¬ 
mated.  Reasonable  agreement  is  found  between 
experimental  results  and  available  theoretical  pre¬ 
dictions.  (Contr sector's  abstract) 
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COOPERATIVE  OPTICAL  ABSORPTION  IN  SOLIDS, 
by  D.  L.  Dexter.  (1863]  (2fc>.  (AFOSR-J5B1) 

(AF  AFOSR-62-145)  AD  413788  Unclassified 

Presented  at  Internat'l.  Coni,  on  Crystal  Lattice 
Defects,  Kyoto  (Japan)  Sept.  7-12,  1962. 

Also  published  in  Jour.  Phys.  Soc.  Japan. ,  v.  16, 
SoppL  3:  275-276,  Mar.  1963. 

For  abstract  see  item  no.  2663,  Vol.  VI. 
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THE  FINE  STRUCTURE  OF  ABSORPTION  IN  NaCl: 

Ag,  by  R.  S.  Knox.  [1962]  [7)p.  Incl.  diagrs.  table, 
refs.  (AF06R-J604)  (AF  AFOSR-62-145)  AD  414204 

Unclassified 

Presented  at  Internat'l.  Conf.  on  Crystal  Lattice 
Defects,  Kyoto  (Japan)  Sept.  7-12,  1962. 

Also  published  In  Jour.  Phys.  Soc.  Japan,  v.  18, 

Suppl.  It  268-274,  Mar.  1963. 

It  Is  known  that  a  low  concentration  of  A g*  Introduces 
weak  lines  into  the  absorption  spectrum  of  ft-Cl  near 
the  fundamental  edge.  The  small  observed  oscUlator 
strengths  of  these  lines  lend  considerable  plausibility 

10  9 

to  their  assignment  to  perturbed  4d  -Id  5^  transi¬ 
tions  In  the  silver  ions  as  originally  proposed  by  Seitz, 
but  certain  theoretical  calculations  seem  to  Indicate, 
on  the  basts  of  energy  level  predictions,  that  perturbed 

Q 

4d  5  states  are  directly  Involved  as  iinal  states. 

P 

In  this  note,  the  relative  strengths  and  positions  ol 

the  observed  lines  are  shown  to  be  consistent  with  the 

9 

original  4d  5  assignment,  on  the  basis  of  a  semi- 

s 

empirical  crystal-field  study  and  an  analysis  of  their 
temperature  dependence.  (Contractor's  abstract) 
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BAND  STRUCTURE  OF  WHITE  TIN,  by  M.  Miasek. 
[1962]  [6J>.  incl.  diagrs.  tables,  rets.  (AF06R-J698) 
(AF  AFOSR-62-145)  AD  414168  Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  11-16, 

Apr.  1,  1963. 

A  perturbation  calculation  at  the  band  structure  in 
white  tin  is  performed  using  the  orthogonallzed  plane 
wave  approximation.  The  energies  are  determined 
for  several  points  of  high  symmetry  of  the  Brlllouin 
zone  for  different  choices  of  potential.  On  the  basis 
d  these  results  the  properties  of  the  Fermi  surface 
In  the  neighborhood  ol  these  points  are  discussed.  It 
Is  found  that  the  first  2  Brlllouin  zones  are  completely 
filled  with  electrons. 
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WANNIER  EXCITONS  IN  SIMPLE  VAN  DEE  WAALS 
CRYSTALS,  byR.  S.  Knox.  [1962]  [6]p.  Incl.  refs. 
(AFOSR-J1559)  (AF  AFOSR-62-145)  AD  427640 

Unclassified 

Presented  at  10th  Annual  meeting  of  the  Radiation 
Research  Soc. .  Colorado  Springs.  May  20-23.  1962. 

Also  published  In  Radiation  Research,  v.  20:  77-82, 

sspTTsra: - 

It  is  proposed  that  the  Wannler  model  can  be  usefully 
applied  to  exclton  states  in  the  solid  rare  gases,  and  it 
has  been  shown  that  all  but  the  lowest  (n  =  1)  states  in 
soUd  argon  appear  to  be  good  Wannler  states.  F or 
the  lowest  state,  the  model  is  inapplicable  In  detail  but 
at  least  provides  an  alternative  to  the  Frenkel  model 
which,  because  of  the  large  spatial  extent  of  excited 
r are-gas  orbitals,  also  appears  to  be  Inadequate.  The 
lowest  exciton  state  Is  not  to  be  regarded  as  totally 
unexplained;  rather  It  is  only  the  fine  details  of  the 
Internal  charge  distribution  of  this  state  which  remain 
to  be  elucidated.  Physically,  this  state  may  be  re¬ 
garded  as  a  hole  in  the  p6  shell  of  the  atom,  to  which 
Is  bound  an  electron  in  some  totally  symmetric  state 
resembling  a  highly  perturbed  4s  electron  orbital  or  a 
complicated  linear  combination  at  Ar"  4s  orbitals  on 
nearby  neighbors.  It  is  remarkable  that  In  all  rare 
gases  the  energy  of  the  lowest  state  so  closely  matches 
the  corresponding  atomic  excitation  energy  (in  solid 
argon,  where  the  difference  is  greatest,  there  Is  a  blue 
shift  at  only  0. 5ev. ).  The  Wannier  model  can  bs  used 
In  more  complicated  molecular  crystals,  and  this 
paper  illustrates  its  properties  and  limitations. 
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Rochester  U,  Dept,  of  Physics  and  Astronomy,  N.  Y. 

OPTICAL  ABSORPTION  BY  A  PAIR  OF  IONS,  by 
D.  L.  Dexter  [1962]  [2jp.  (AFOSR-J560)  (AF  AFOSR 
62-145)  AD  427584  Unclassified 

Presented  at  10th  Annual  meeting  of  the  Radiation 
Research  Soc. ,  Colorado  Springs,  May  20-23,  1962. 

Also  published  in  Radiation  Research,  v.  20:  113-119, 
Sept.  1963. 

Varsanyi  and  Dieke  have  demonstrated  unequivocably 
the  absorption  of  a  3ingle  photon  by  a  pair  of  rare-earth 
ions  in  a  crystal,  acting  m  cooperation.  Neither  ion 
by  itself  could  possibly  absorb  the  photon,  since  no 
single- ion  state  exists  at  the  photon  energies  involved. 
Absorption  of  light  occurs  discretely  at  sums  of 
energy- level  separation  in  the  2  ions  is  detected 
experimentally  by  the  excitation  spectrum  of  1  of  the 
emission  lines.  The  basic  reason  this  phenomenon's 
so  unusual  is  related  to  the  fact  that  the  Interaction  of 
radiation  with  matter  consists  of  a  sum  o'  1-electron 
operator,  "A^  where  "A  is  the  vector  potential. 

From  this  point  of  view,  only  1  electron  at  a  time 
could  possibly  be  excited,  hence  only  1  ion.  In  this 
paper  a  procedure  for  computing  the  probability  of 
this  effect  la  outlined,  and  some  of  the  implications 
of  the  associated  phenomena  are  discussed. 
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Rochester  U.  [Dept,  of  Physics  and  Astronomy]  N.  Y. 

VALENCE  BAND  STRUCTURE  OF  SILVER  CHLORIDE, 
by  R.  S.  Knox,  F.  Bassani,  and  W.  B.  Fowler,  Jr. 
[1962]  [4]p.  incl.  diagrs.  (AFOSR-J1576) 

(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  AF06R-62-145]  anu  Atomic 
Energy  Commission)  AD  427589  Unclassified 

Also  published  in  Photog.  Sensitivity,  v.  3: 

11-14.  Sept.  1962. 

Preliminary  calculations  of  the  band  structure  cf 
AgCl  were  made  by  using  a  combination  of  the  tight 
binding  and  orthogonalized  plane  wave  (OPW)  methods. 
The  results  confirm  Seitz's  speculation  on  the  nature 
of  AgCl  (Rev.  Mod.  Phys. ,  v.  23;  328,  19511  and 
provide  a  specific  prediction  of  the  wave  vector  (111) 
of  the  phonons  which  may  be  expected  to  participate 
in  the  production  of  the  indirect  spectrum  of  AgCl. 
Assuming  that  the  conduction  band  of  .AgCl  is  simple, 
the  computation  shows  that  the  difference  between 
the  indirect  and  the  direct  band  gap  (atr)  is  1. 86  ev. 
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Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

IS  A  COMPLETE  DETERMINATION  OF  THE  ENERGY 
SPECTRUM  OF  LIGHT  POSSIBLE  FROM  MEASURE¬ 


MENTS  OF  THE  DEGREE  OF  COHERENCE?  by  E. 

Wolf.  [1962]  [8)p.  incl.  refs.  (AFOSR  2128) 

(AF  AFOSR-62-248)  AD  414162  Unclassified 

Also  published  in  Proc.  Phys.  Soc. ,  (London)  v.  80: 
1269-1272,  1962. 

It  is  shown  that  the  analytic  properties  of  the  temporal 
complex  degree  of  coherence  y(r )  Impose  a  relation¬ 
ship  between  modulus  of  (r  complex)  and  arg  (y(r)  on 
the  real  time  axis.  This  relationship  involves,  in 
general,  the  location  of  the  zeros  of  the  degree  of 
coherence  in  the  lower  half  of  the  complex  (r)  plane.  It 
is  suggested  that  the  analytic  continuation  of  the 
temporal  degree  of  coherence  of  many  spectral  distribu¬ 
tions  has  no  zeros  at  all  in  this  half  plane.  The 
spectral  profiles  of  such  distributions  could  be  uniquely 
determined  from  measurements  of  modulus  of  r(r)  alone. 
This  possibility  is  of  interest  hi  connection  with 
Michelson's  well-known  method  of  visibility  curves.  It 
is  also  of  interest  in  connection  with  the  recently  pro¬ 
posed  correlation  and  coincidence  techniques  (employing 
square- law  detection)  for  determining  narrow  spectral 
profiles,  such  as  those  found  in  the  output  from  an 
optical  maser. 


2656 

Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

THE  MEASURES  OF  BANDWIDTH  AND  COHERENCE 
TIME  IN  OPTICS,  by  L.  Mandel  and  E.  Wolf.  [1962] 
[4]p.  incl.  diagrs.  refs.  [Technical  note  no.  3] 
(AFOSR-J119)  (AF  AF06R-62-246)  AD  400078 

Unclassified 

Also  published  in  Proc.  Phys.  Soc.  (London),  v.  80: 
894-897,  1962. 

Several  different  definitions  of  the  coherence  time  nr 
can  be  fcund  in  the  literature  and  it  is  generally 
assumed  that,  in  cases  of  practical  Interest,  the 
different  definitions  give  values  of  the  same  order  of 
magnitude.  The  same  remark  applies  also  to  defini¬ 
tions  of  the  effective  bandwidth  Ay.  Moreover  it  is 
generally  supposed  that  these  2  quantities  are  related 
by  the  order  of  magnitude  formula  Ar  —  1/  Ay.  It  is 
shown  from  a  detailed  examination  of  one  particular 
case  o l  practical  interest  that  the  bandwidths  as  defined 
by  2  of  t  s>  orevlously  proposed  formulae  are  of  quite 
different  u'-ters  of  magnitude,  although  the  correspond¬ 
ingly  defined  coherence  times  differ  only  by  a  factor  of 
order  unity.  Similarly  it  may  happen  that  the  2  values 
of  At  differ  greatly,  whereas  the  corresponding  values 
of  Ay  are  nearly  equal.  This  discussion  shows  that  the 
reciprocity  relation  At  -  1/  Av  must  be  treated  with 
caution,  especially  in  the  case  of  multiple-peaked 
distributions,  such  as  arise  in  optical  masers. 
(Contractor's  abstract) 
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Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

TEMPORAL  COHERENCE  OF  BLACKBODY  RADIA¬ 
TION,  by  Y.  Kano  and  E.  Wolf.  (1962)  [4^.  tael, 
diagr.  (AFO6R-J506)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-62-246 
and  United  Aircraft  Corp. )  AD  616223 

Unclasilfled 

Also  published  in  Proc.  Phys.  Soc.  (London),  v.  80: 
1273-1276,  1962. 

The  temporal  complex  coherence  function  of  black- 
body  radiation  is  calculated  and  is  found  to  be  ex¬ 
pressible  In  terms  of  the  generalized  Riemann  C- 
f unction.  Carres  are  given  which  show  the  variation 
of  the  absolute  value  and  of  the  argument  of  the 
temporal  complex  degree  of  coherence  y(r)  as  functions 
of  increasing  time  delay  t  .  It  is  shown  that  the 
analytic  continuation  of  y(r)  has  no  zeros  in  the  lower 
half  of  the  complex  r  plane.  This  result  supports  the 
theory  proposed  in  the  paper  by  Wolf  (item  no.  2655) 
about  the  possibility  of  determining  certain  energy 
spectra  from  measurements  of  the  absolute  value  of 
the  degree  of  coherence. 


2658 

Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

COHERENCE-TIME  AND  EFFECTIVE  BANDWIDTH 
OF  BLACKBODY  RADIATION,  by  C.  L.  Mehta. 
{1862]  [8}p.  incl.  table,  refs.  (AFOSR-J589) 

(AF  AFOSR-62-246)  AD  413772  Unclassified 

Also  published  in  Nuovo  Cimento,  Scries  X,  v.  28: 
401-408.  Apr.  16.  1963. 

The  coherence-time  and  the  effective  bandwidth  of 
blackbody  radiation  are  calculated  on  the  basis  of 
definitions  proposed  for  these  quantities  by  Wolf  and 
Mandel.  The  2  sets  of  definitions  are  found  to  give 
results  of  the  same  order  of  magnitude.  The 
coherence-time  at  room  temperature  (-300'K)  is 
found  to  be  about  2  •  1CT1*  S,  con  e spending  to  a 
coherence-length  In  vacuum  of  6*  10"'1  cm.  A  table 
of  corresponding  values  for  various  temperatures  is 
given.  (Contractor's  abstract) 
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Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 


The  Lunebcrg-Severin-Vasseur  (LSV)  theory  which 
solves  a  diffraction  problem  of  electromagnetic  (vector) 
wave  on  an  aperture  in  an  infinite  plane  and  perfectly 
conducting  screen,  as  a  one-side  boundary-value 
problem  (condition  E  =  0  is  fulfilled  on  z  =  ;0}  is 
tan  g 

considered.  Unperturbed  field  is'  assumed  on  the 
aperture.  The  LSV  theory  deser  bed  a  diffracted 
electromagnetic  field  behind  the  screen  In  terms  of 
double  integrals,  extended  over  the  aperture.  The 
purpose  of  the  present  note  is  to  transform  these  double 
Integrals  into  single  integrals  taken  along  the  boundary 
d  the  aperture  plus  some  terms  corresponding  to  the 
geometrical  wave.  In  doing  this,  betomns  possible 
to  establish  the  existence,  in  the  framework  cri  the  LSV 
theory,  of  a  boundary  electromagnetic  wave  for  the 
case  of  an  arbitrary  wave  incident  on  an  .cperiure. 
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Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y. 

POLARIZATION  PROPERTIES  OF  THE  ELECTRO¬ 
MAGNETIC  FIELD  DIFFRACTED  FROM  AN  APERTURE, 
by  B.  Karczewski  and  E.  Wolf.  [1962]  (3^>. 

[AF  AFOSR-62-246]  Unclassified 

Published  in  Electromagnetic  Theory  and  Anter.nas; 

Proc.  Symposium,  Copenhagen  (Denmark)  June  25-  3u, 
1962).  ed.  by  E.  C.  Jordan.  Oxford,  Pergamon  Press, 
pt.  2-  797-799,  1963. 

Predictions  regarding  the  state  of  polarization  of  the 
field  are  deduced.  The  main  concern  is  the  case  when 
the  incident  field  is  a  quasl-monochromaiic  unpolarizc-d 
plane  wave.  II  is  shown  that  there  are  marked  differences 
as  between  the  approximate  theories  c4  Bottler,  Severin 
and  Vasseur,  in  their  predictions  of  the  state  of  polariza¬ 
tion  of  the  far  field,  even  at  moderate  angles  of  diffrac¬ 
tion.  The  mathematical  approach  is  based  on  Wolf's 
coherency  matrix. 


266 i 

Rochester  U.  Dept,  of  Physics  and  Astronomy,  N.  Y, 

A  BOUNDARY  WAVE  THEORY  OF  DIFFRACTION  AT 
AN  APERTURE,  by  E.  Wolf,  E.  Marchand.  and  K. 
Miyamoto.  [1982]  [3]p.  (AFOSR-J1307)  [AF  AFOSR-63- 
237]  AD  424839  Unclassified 

Also  published  in  Electromagnetic  Theory  and  Antennas; 
Symposium.  Copenhagen  (Denmark)  (June  25-30.  1962), 
ed.  by  E.  C.  Jordan.  Oxford,  Pergamon  Press,  pt.  1; 
109-111,  1963. 


BOUNDARY  WAVE  IN  ELECTROMAGNETIC  THEORY 
OF  DIFFRACTION,  by  B.  Karczewski.  [1962]  [2fc>. 
incl.  diagr.  (AFOSR-J879)  (AF  AFOSR-62-246) 

AD  416009  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer. ,  v.  53: 
878-879,  July  1963. 


.Ait  account  is  given  of  some  of  the  results  obtained  with 
different  approximations  for  the  Green's  type  integral 
representation  of  the  solution  of  the  Helmholtz  equation 
as  the  sura  of  a  boundary  wave  and  SF^(P).  where 

F^{P)  is  the  contribution  from  a  singularity  Q, 
of  the  vector  potential. 
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Rochester  U.  Inst,  of  Optics,  N.  Y. 

THEORETICAL  1NVESTIG ATIONS  OF  THE  EFFECTS 
OF  IMPERFECTIONS  ON  THE  OPTICAL  P  ROPER - 
TIES  OF  SOLIDS,  by  D.  L.  Dexter.  Final  rept. 

Fet.  1962,  ::-p  incl.  refs.  (AFCSR-2247)  (AT  43(638) 
■432)  AD  289164  Unclassified 

A  brief  summary  of  the  experimental  and  theoretical 
work  concerning  the  optical  and  electrical  properties 
of  solids  is  presented. 


2663 

Rochester  V.  [Inst,  of  Optics)  N.  Y. 

COOPERATIVE  OPTICAL  ABSORPTION  IN  SOLIDS, 
by  D.  L.  Dexter.  Jan.  1962  [20)p.  incl.  diagrs. 
(Technical  rept.  no.  9)  (AFOSR-2271)  (AF  49(636)432) 
AD  239463  Unclassified 

Also  published  in  Phys.  Rev.  v.  126:  1962-1967, 

June  15,  1962. 

A  discussion  is  given  of  a  mechanism  for  resonance 
energy  transfer  in  the  absorption  cf  light  by  a  pair 
cf  neigh  bori-g  ions  jt  a  crystal,  as  recently 
demonstrated  by  Varsanyi  and  Dieke.  An  estimate 
of  the  probability  for  this  process  is  given. 
(Contractor's  abstract) 


2564 

Rochester  U.  [Inst,  of  Optics]  N.  Y. 

C1U1IQLE  OF  T1IE  PEK.AR  THEORY  OF  THE  F- 
CENTER.  by  W.  B.  Fowler  and  D.  L.  Dexter. 

Apr.  19o2[l£]p.  incl.  diagrs.  tables,  refs. 
(AFOSR-4461)  [AF  49(638)433)  AD  295912 

Unclassified 

■Also  published  in  Phys.  Slat.  Sol. ,  v.  2: 

621-828.  1962. 

A  discussion  is  presented  cf  the  Pekar  treatment  cf 
optical  absorption  and  emission  by  the  F -center  in 
alkali  halides,  in  which  the  crystal  is  treated  as  a 
polarizable  dielectric  continuum.  In  some  important 
respects  this  is  the  most  successful  theory  yet 
developed;  nevertheless  it  is  shown  to  lead  to  very 
poor  predictions  of  other  observable  quantities  and 
more  important,  to  contain  striking  internal  in¬ 
consistencies.  These  are  pointed  out  and  discussed. 
The  theory  is  interpreted  m  a  way  which  shows  how, 
as  it  has  been  applied,  it  is  essentially  invariant  with 
resnect  to  the  internal  inconsistency  as  well  as  to  a 
demonstrably  false  assumption  on  which  it  is  based. 
(Contractor's  abstract) 


Rochester  U.  Inst,  of  Opticaf  N.  Y. 

\ 

RESEARCH  ON  FUNDAMENTALS  OF  GEOMETRICAL 
OPTICS,  by  R.  E.  He.  kins.  Final  rept.  Oci.  31,  1962. 
Iv.  incl.  diagrs.  tables,  refs.  (AF06R-4624) 

(AF  49(638)668)  .AD  296404  Unclassified 


A  sei  of  programs  have  be.»n  prepared  to  carry  out 
many  of  the  requirements  *  >r  automatic  lens  design  on 
a  data  processing  machine.  This  set  of  programs  is 
called  ORDEALS.  The  ORDEA  "S  programs  are  de¬ 
scribed  as  follows:  optics  programs  for  the  computer, 
a  general  linearization  method  for  automatic  lens 
correction,  and  an  introduction  to  the  geometric  optical 
frequency  response. 
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Rochester  U.  Inst,  cf  Optics,  N.  T. 

A  GENERAL  LINEARIZATION  METHOD  FOR  AUTO¬ 
MATIC  LENS  CORRECTION,  by  G.  H.  Spencer. 

[1952)  18p.  incl.  refs.  (Bound  with  its  AF06R-4624; 

AD  296404  as  Appendix  B)[AF  49(638)668] 

Unclassified 

The  use  of  programmed  computing  machinery  for 
automatic  lens  correction  requires  a  definite  prescrip¬ 
tion  according  to  which  a  lens  system  may  oe  adjudged: 
(a)  acceptable  or  not  acceptable,  or  (b)  Improved  or  not 
improved  over  a  previous  cociiguralion.  Judgment  cf 
the  first  kind  may  be  made  on  the  basis  of  whether  or 
not  a  given  set  of  equations  are  satisfied;  judgments  of 
the  second  kind,  on  the  basis  of  whether  or  not  the  value 
of  a  "merit  function"  has  been  reduced.  A  typical  lens 
design  problem  will  involve  both  absolute  requirements, 
tc  which  a  judgment  of  the  first  kind  is  appropriate,  and 
relative  requirements  calling  for  a  judgment  of  the 
second  kind.  This  paper  describes  a  linearization 
method  designed  to  accomodate  requirements  of  both 
types.  Several  previously  described  linearization 
procedures  are  sh-nro  to  be  included  within  the  frame¬ 
work  of  the  present  method.  (Contractor's  abstract) 
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Rochester  U.  Inst,  of  Optics.  N.  Y. 

EMISSION  SPECTRA  OF  KC1:  Tl,  KBr:  Tl,  AND 
Kfc  Tl  AT  360,  80,  AND  52*K,  by  R.  Edgertoo  and 
K.  T regard en.  [1962]  [6]p.  tacL  diagrs.  (AFOSR- 
65-0405;  (AF  AF'oSR-63-236)  Unclassified 

Also  published  in  Phys.  Rev,,  v.  129:  169-174, 

Jan.  1,  1963. 

Emission  spectra  have  been  measured  for  single  crystals 
of  KCL  KBr,  and  K3  doped  with  about  0. 0J  mol  % 
thallium.  The  measurements  were  mas it  at  300,  80,  and 
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12*K.  Several  new  bands  observed  at  12”K  are 
reported.  An  emission  band  which  is  centered 
directly  on  the  A-absorption  band  is  shown  to  be 
present  in  K1:T1  and  KBr:Tl  as  well  as  KC1:T1.  An 
energy  Wei  scheme  is  suggested  to  explain  the 
observe!  emission. 
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Rockford  Research  Inst. ,  Ire. ,  Cambridge,  Mass. 

A  FORMAL  THEORY  OF  INDUCTIVE  INFERENCE. 
PART  I,  by  R.  J.  Solomonoff.  (1962)  [22)p. 
(AFOSR-64-0946)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOoR-62- 
377  and  Public  Health  Service)  AD  440057 

Unclassified 

Presented  at  Con',  on  Cerebral  Systems  and 
Computers,  California  Inst,  of  Tech. ,  Pasadena, 

Feb.  8-11,  1S60. 

Also  published  in  Inform,  and  Control,  v.  7;  1-22, 

Mar.  1964. 

Four  ostensibly  different  theoretical  models  of 
induction  are  presented,  in  which  the  problem  dealt 
with  is  the  extrapolation  of  a  very  long  sequence  of 
symbols — presumably  containing  all  of  the  information 
to  be  used  In  the  Induction.  One  of  these  models  is 
equivalent  to  a  Bayes  formulation,  in  which  a  priori 
probabilities  are  assigned  to  sequences  of  symbols 
oo  the  basis  o l  the  lengths  of  inpids  to  a  universal 
Turing  machine  that  are  required  to  produce  the 
sequence  of  interest  as  output.  Few  rigorous  results 
are  presented.  Informal  investigations  are  made  of 
the  properties  of  these  models.  There  are  discussions 
of  their  consistency  and  meaninf  ulness.  of  their 
degree  of  independence  of  exact  nature  of  the  Turing 
machine  used,  and  of  the  accuracy  of  their  predictions 
in  comparison  to  those  of  other  induction  methods. 
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Rockford  Research  Inst. ,  Inc. ,  Cambridge,  Mass. 

A  FORMAL  THEORY  OF  INDUCTIVE  INFERENCE. 
PART  H.  by  R.  J.  Solomcnoff.  [1962]  (31  fc. 
(AF06R-G4-1388)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  AFOSR-62-377 
and  Public  Health  Service)  AD  444470  Unclassified 

Also  published  In  Inform,  and  Control,  v.  7; 

224-254.  June  1964. 

Induction  systems  introduced  in  Item  no.  2668,  Vol.  VI 
are  applied  to  3  specific  types  of  problems  and  the 
reasonableness  of  the  results  obtained  vs  discussed. 
The  first  section  deals  with  the  Bernoulli  sequence. 

The  predictions  obtained  are  identical  to  those  given 
by  Laplace's  rule  of  succession.  The  next  section 
deals  with  the  extrapolation  of  a  sequence  in  which 
there  are  certain  kinds  of  intersymbol  eonstrwmts. 


Codes  for  such  sequences  are  devised  and  some 
properties  of  the  coding  method  arc  discussed.  The 
use  of  phrase  structure  grammars  lor  induct  ion  is 
describe!  in  the  third  section.  The  last  section  c in¬ 
sider  s  the  use  of  the  Induction  theory  for  decision 
making. 
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Rome  U.  [Dept,  cf  Pharmacology)  (Italy). 

NEUROPHYSIOLOGICAL  STUDIES  OF  BEHAVIOR 
(MODIFICATIONS  OF  CORTICAL  EVOKED  RESPONSES 
DURING  AVOIDANCE  CONDITIONING  IN  THE  MONKEY), 
by  G.  Ricci.  Mar.  1.  1962,  27p.  inch  illus.  refs. 
(AFOSR-2510)  (AF  61(052)345)  AD  289849 

Unclassified 

Experiments  were  carried  out  in  order  to  investigate 
the  modifications  of  the  following  cortical  evoked 
responses  during  avoidance  conditioning  experiments 
as  well  as  during  spontaneous  EEC  arouse!  in  the 
monkey;  (1)  cortical  responses  evoked  by  single 
electrical  stimuli  to  specific  thalamic  nuclei  in  the 
sensory-motor,  frontal  and  visual  areas,  (2)  cortical 
responses  evoked  in  the  sensory-motor  cortex  by 
peripheral  stimuli  (single  shocks  to  the  hand),  and 
(3)  cortical  responses  evoked  by  repetitive  thalamic 
stimulation  (augmenting  responses)  to  the  specific 
thalamic  nuclei  in  the  sensory-motor  and  visual  areas. 
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Rome  U.  School  of  Aeronautical  Engineering  (Italy). 

SUMMARY  REPORT  OF  SOME  RESULTS  ON  RE-ENTRY 
PROBLEMS,  by  L-  Broglio.  Jan.  1962  [21  ]p.  inch 

diagrs.  (Technical  rept.  no.  2;  SLVRgraph  no.  62  ) 
(AFOSR-2749)  (AF  61(0521  198)  AD  281211 

Unclassified 

A  general  theoretical  analysis  of  re-entry  trajectories, 
guidance  problems,  and  heai  conduction  is  presented. 

The  modeling  technique  developed  previously  (item  no. 
2585,  Vol.  V)  was  extended  to  higher  Mach  numbers, 
and  higher  stagnation  temperatures  than  attained  in  the 
earlier  tests.  This  technique  has  been  applied  to  find 
the  laminar  heai  transfer  rates  on  a  blunt  body  consist¬ 
ing  of  a  20”  cone  with  hemispherical  nose.  Suggestions 
for  future  research  are  also  given. 
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Rome  U.  School  of  Aeronautical  Engineering  (Italy). 

HEAT  CONDUCTION  IN  BLUNT-SHAPED  BODIES, 
by  L.  Broglio.  Sept.  1962?20|>.  incl.  diagrs. 
(Technical  note  no.  6;  SlARgraph  no.  64)  (AFOSR-4359) 
(AF  61(052)198)  AD  294695  Unclassified 
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Research  is  described  of  eigenvalues  and  eigen¬ 
functions  to  be  used  in  connection  with  thermal  problems, 
for  the  case  of  general  elliptic  coordinates.  Two 
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particular  cases,  spherical  shells  and  parabolic  shells, 
are  studied.  The  reduction  to  ordinary  equations  and 
a  method  o l  solution  for  thin  shells  are  also  presented. 
(Contractor's  abstract) 


2673 

Rome  U.  School  oi  Aeronautical  Engineering  (Italy). 

RADIATION  WITH  TEMPERATURE  DEPENDENT 
THERMAL  PROPERTIES,  by  L.  Broglio.  Apr.  1962. 
!v.  mcl.  dlagrs.  (Technical  note  no.  7;  SIARgraph 
no.  65)  (AFOSR-4369)  (AF  61(052)198)  AD  294986 

Unclassified 

The  problem  of  radiation  from  a  generic  body  with 
variable  thermal  coefficients  is  considered  and  a 
general  equation  of  Volterra's  type  is  derived. 

Explicit  exnreasion  is  also  given  for  the  spherical 
shell;  whence  the  solid  sphere,  the  flat  plate,  and  the 
indefinite  body  can  be  studied.  Also,  a  practical 
solution  for  numerical  application  is  devised.  In  part 
n  the  theory  is  applied  to  particular  laws  of  variation 
of  thermal  coefficients,  and  the  effect  of  such 
coefficients  is  investigated.  (Contractor's  abstract) 
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Royal  Coll,  of  Science  and  Tech.  Dept,  of  Chemistry, 
Glasgow  (Scotland). 

PREPARATION  AND  STUDY  OF  PROPERTIES  OF 
FERROCENE  DERIVATIVES,  by  P.  L.  Pauson. 

W  E.  Watts,  and  J.  Cleveland.  Final  technical 
rept.  iVc.  31,  1962,  Iv.  Loci.  diagrs.  tables,  refs. 

(  AFOSR  4562)  (AF  61(052)321)  AD  400100 

Unclassified 

Routes  are  described,  leading  to  no^el  ferrocences, 
especially  diisrrocenyl-mcthane,  -ethane,  -ethylene 
and  -acetylene,  triferrocenylmethane.  and  related 
compounds,  ferrocence  derivatives  containing  Nl.  Co 
and  Mn,  as  weli  as  ferrocenyi  groups. 
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Royal  Coli.  of  Science  and  Tech.  (Dept,  oi  Chemistry] 
Glasgow  (Scotland). 

FERROCENCE  DERIVATIVES.  PART  XU.  D3-  AND 
TRIFERROCENYLMETHANE  DERIVATIVES,  by 
P.  L.  PausoaandW.  E.  Watts.  { 1962]  [7]p.  inci. 
refs.  (AF  61(052)321]  Unclassified 

Published  in  Jour.  Chem.  Soc.  (London).  No.  764: 
3680-3886,  Oct.  1C32. 

Diierrocenylmethane  is  obtained  from  ferrocence 
and  paraformaldehyde.  Its  conversion  via  diferrocenyl 
ketone  into  a  series  of  difcrrocenylalkanols  is 
described.  »  -»-Difcrrocenylben7yl  alcohol  can  also 
be  obtained  by  condensation  between  ferrocence  and 
benzoylferrocence.  Two  routes  tc  triferrocenylmethane 


andtcl,  l'-ditferrocenylaieUsylJiwforencr,  a 
meth.'/d  for  preparing  ferrocenecarbo>,yald«hj  te,  Vri 
the  aldol  condensation  oi  acetyHerrccenee  ire  ii-io.ied. 
(Contractor's  abstract) 
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Royal  Coll,  of  Science  and  Tech.  at  .Thcmtstty, 

Glasgow  ^Scotland). 

FERROCENE  DERIVATIVES,  f  ART  XW.  SOME 
F ERROC ENYLETKYI  *NE  AND -ACETYLENE 
DERIVATIVES,  by  F.  E.  Waits. 

(1962)  (21  fc.  inci.  refs.  (Doan*  x il\  its  AFOSR-4582; 
AD  400100;  (AF  61(052)321)  UnclassUled 

Published  in  Jour.  CL  eta.  Soc.  (London),  No.  552: 
2990-2996.  May  1DS3. 

Fer  roc  enecar  boxy  aldehyde  and  benzoylferrocene  have 
been  converted  to  1,  2-diIerrocenylethylene  derivatives, 
and  (ferrocenylmethylene)-trij>benylphosphorane  has 
been  used  for  the  preparation  of  a  range  of  related 
olefins  and  acetylenes.  (Contractor’s  abstract) 
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Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland). 

MAGNETO-GAS- DYNAMIC  SHOCK  WAVES  IN  A  GAS 
WITH  VARIABLE  CONDUCTIVITY,  by  J.  B  HeUlweU 
andD.  C.  Pack.  [1962]  [3i>.  (AFOSR-3781) 

(AF  EOAR-61-49)  Unclassified 

Also  published  in  Phys.  Fluids,  v.  5:  738-740, 

June  1962. 

Basic  equations  for  shock  waves  in  a  magnetized  gas 
of  variable  conductivity  are  given.  These  equations 
relate  the  parameters  of  the  gas  on  the  2  sides  of  the 
shock  front. 


2S78 

Royal  ColL  of  Science  and  Tech.,  Oep*,  of  Mathematics, 
Glasgow  (Scotland). 

GAS- IGNITING  SHOCK  AND  COMBUSTION  WAVES 
IN  MAGNETOGASDYNAM1CS,  by  J.  B.  HellLueU. 
]1962]{15Jp.  inch  diagrs,  (AFOSR-J513) 

(AF  EOAR-61-491  Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  14:405-419, 
Nov.  1962. 

Some  general  properties  of  l-dtovfsioaal  deflagration 
waves  in  a  non-conducting  invisckl  ght»  at  rest  are 
discussed  when  ionization  of  the  gar.  takes  place  across 
a  shock  wave  which  precedes  the  f  js.o  front.  and 
electromagnetic  fields  are  present.  TV  direction  of 
wave  propagation,  the  electric  field  wi  magnetic  field 
axe  taken  as  a  mutually  orthogonal  triad  if  vectors. 


>603  < 
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rhe  jua  relationships  across  gas- ionizing  shock 
wave  an-*  magnetogasdynamic  combustion  ware  are 
investigated  and  the  2  Hugonict  cur  ves  analyzed  in 
detail  in  the  pressure-specific  volume  plane.  The 
(..-visible  types  of  wave  are  indicated  ior  arbitrary 
mifiiitudes  of  the  unstream  electromagnetic  field.  It 
is  shows  that  weak  gas- ionizing  shock  waves  cannot 
exist.  For  suitably  chosen  electronif-ssetie  field 
strengths  tne  density  ratio  across  the  shock  wave  may 
be  greater  than  the  ordinary  gasdynamic  limit  and,  in 
such  cases,  the  pressure  and  density  ratios  are  related 
In  an  Inverse  manner,  in  contrast  to  the  behavior  for 
ordinary  gasdynamic  or  magnetugasdynamic  shock 
waves.  The  magnetogasdynamic  combustion  wave  has 
similar  properties  to  that  in  ordinary  gasdynamics 
(Contractor's  abstract) 
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Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics. 
Glasgow  (Scotland). 

KAGNETOGASD7NAMIC  DEFLAGRATION  AND 
DETONATION  WAVES  WITH  IONIZATION,  by  3.  B. 
HeiliweT.  11962}  [19fc.  incl.  tflagrs.  (AFOSR-J927) 

(AF  LOAR-A-ii)  AO  416527  Unclassified 

Also  published  in  Jour.  Fluid  Mech.  v.  16;  243-261. 

June  1963. 

The  propagation  o’  ^-dimensional  combustion  wave 
into  a  non- Ionized  gas  at  rest  in  the  presence  of  an 
electromagnetic  field  is  considered  when  ionization 
of  the  gas  occurs  across  either  the  combustion  wave 
or  a  preceding  shock  wave.  The  electric  and 
magnetic  fields  in  the  undisturbed  gas  ahead  of  the 
waves  are  mutually  perpendicular  and  orthogonal  to  the 
direction  of  wave  propagation.  It  is  shown  that  steady 
detonation  occurs  at  a  point  which  is  analogous 
to  the  Chapman-Joagurt  point  of  ordinary  gas-dynamic 
combustion  theory.  Numerical  calculations  are  made 
of  the  state  a  the  gas  between  and  behind  the  wares  in 
3  particular  models,  in  both  of  which  the  upstream 
electric  Held  is  zero.  The  models  are  then  equivalent 
"o  magnetogasdynamic  phenomena  in  a  perfectly  con¬ 
ducting  gas.  First,  the  case  of  steady  detonation  is 
studied.  Secondly,  steady  deflagration  in  a  tube, 
closed  at  one  end.  Is  discussed.  {Contractor's  abstract) 


2860 

Royal  lust,  of  Tech.  Dept,  of  Inorganic  Chemist:  y, 
Stockholm  (Sweden). 

HYDROLYSIS  EQUILIBRIA  OF  CATIONS  AND  ANIONS, 
by  L.  G-  Sill*.  Final  technical  rept.  Oct.  1,  1358- 
Sept.  20.  1962.  Oct.  6.  1932,  21p.  incl.  rein. 
(AFOSR-5766)  {AF  81(952)162)  AD  289332 

Unclassified 

This  report  on  hydrolysis  equi.ibria  of  cations  and 
anions  summarizes  25  technical  notes  that  have  been 
published  as  article*  tn  scientific  journals,  and  in 
addition  25  future  papers  that  have  been  practically 


completed.  Crystal  structure  analyses  on  oxo-  and 
hydrovo-  compounds  of  Cr.  Fe,  .41,  In,  Ge.  To,  Zr,  Th, 
V,  Co,  Nt,  Zn,  Ga,  Sr.  and  pb  were  achieved.  The 

existence  o!  discrete  groups  AijICH/gCH^O)^*)  and 

Alj^O^fOHlj^Oi^g'7*)  W3S  Peeved  and  their  structures 

determined.  For  compounds  cf  Ge,  Sn  and  pb,  illus¬ 
trations  for  the  solution  equilibria  were  found.  The 
treatment  of  data  in  complicated  systems  was  greatly 
aided  by  a  generalized  least-squares  program  for  high¬ 
speed  computers.  For  therntochemical  studies,  an 
automats*  recording  calorimeter  for  enthalpy  titrations 
was  constructed,  and  a  special  general  least-squares 
program  worked  out.  Results  are  given  for  the 
2. 

Br  -Kg  system  but  data  on  many  mot  e  systems  are 
available.  (Contractor's  abstract) 
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Royal  Inst,  of  Tech.  Dept,  of  inorganic  Chemistry, 
Stockholm  (Sweden). 

ON  THE  STRUCTURE  OF  CrCCl.  by  H.-E.  Forsberg. 

;  1962}  {It-  incl.  diagrs.  [Techsica]  note  no.  23} 
(AF&SR-3776)  (AF  61(052)  152)  Unclassified 

Alsu  published  in  Acta  Chem.  Scand. ,  v.  16:  777, 

1962. 

From  rotation  and  Weissenberg  photographs  iake-r 
around  the  b-arcts  with  CuK  radiation,  it  was  found 
that  the  crystals  are  orthorhombic  with  a  =»3.  C3 
b  *3. 20,  and  c  .  7. 7S.V.  The  following  preliminary 
parameters  of  the  atoms  were  determined  from 
Patterson  and  Fourier  projections  on  the  rz  plane  and 
geometrical  considerations:  2  Cr  in  2(a)  (1,4.  1  4,  z) 

with  :  =  0. 109,  2  Cl  in  2(b)  .  {t/4,  3/4,  z)  with  z  * 

0.  327;  and  2  O  in  2(b)  ^  (1/4,  i.  4,  i)  with  i  =  0. 96. 

The  ranges  of  interatomic  distances  were;  Cr-Cr, 

3. 04;  Cr-O.  1.97-2.01;  Cr-Ci,  2.32;  <1-0,  2.51; 

O-Cl,  2.  83-3. 35;  and  Cl-Cl,  3.20-3.86A. 
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Royal  Inst,  cf  Tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden) 

STUDIES  ON  THE  HYDROLYSIS  OF  METAL  IONS. 

40.  A  LIQUID  DISTRIBUTION  STUDY  OF  THE 
HYDROLYSIS  OF  C d2-,  by  D.  Dyrssen  and  P.  Lun-.mc. 
[1962]  [Sit.  inci.  diagrs.  refs.  (AFOSH-J75I) 
(Sponsored  Jointly  by  Air  Force  Oil  tee  of  Scientific 
Research  under  AF  61(052)152  and  Finnish  State 
Commission  fer  Natural  Sciences)  AD  414031 

Unclassified 

Also  published  in  Acta  Chem.  Scand. ,  *  16:  1785-1793. 
1962 


« 
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The  distribution  of  cadmium  at  25° C  between  the 
liquid  amine  I.A-1  in  benzene  and  3  M  Na(CI04.  OH) 
has  been  measured,  as  a  function  of  |0H"|.  with 
radioactive  cadmium.  The  distribution  data  could  be 
explained  by  Dyrssen  and  Silien's  2-parameter 
approximation  for  the  stepwise  formation  of  Cd(CH)^ 

2- 

from  Cd  .  High-speed  refinement  of  tfie  parameters 
obtained  by  curve-fitting  gave  the  following  values  with 
the  e  -deviations: 

a  r  1/  4  log  p ^  c  3. 012  t  043 

b  -  1-2  leg  K  K'1  =  0.  429  ±  0. 047 

n  n  -  1 

logr,  f»2<2°%  LA-1>  -  10.345  ±  0.082 

The  value  for  the  formation  constant  of  Cd(OH}*. 
log  Kj  =  4. 30  ±  0. 18,  agrees  very  well  with  the  value 
ir.  3  M  LiClO^  determined  by  Biedermann  and 
Ciavatta.  Some  experiments  were  also  carried  out 
with  radioactive  Cd(OH)0  in  a  solubility  column,  but 

the  solubility  is  lower  than  that  predicted  from  the 
values  of  a  and  b  and  Schindler's  value  of  the 

solubility  product  of  Cd(OH)„  In  3  M  NaCIO  . 

£  4 
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Royal  Inst,  of  Tech.  Dept,  of  Inorganic  Chemistry. 
(Stockholm  (Sweden). 

THE  CRYSTAL  STRUCTURE  OF  Na4GegO20>  by 
N.  Irntri  and  G.  Lundgren.  [1962}  [l7fc.  incl. 
diagrs.  tables,  refs.  (AFOSR-64-1049)  (Sponsored 
jointly  by  Air  Force  Office  cf  Scientific  Research 
under  AF  61(052)162  and  Swedish  Natural  Science 
Research  Council)  AD  441490  Unclassified 

Also  published  in  Acta  Chem.  Scand. ,  v.  17;  617- 
633.  1662. 

Crystals  of  Na.Gc^O-o  ace  tetragonal,  space  group 
14 j  a,  with  tlie  dimensions  a  -  14. 98  ±  0. 01  A.  c  = 

7.  384  i  0. 005  A.  The  unit  ceil  contains  4  formula 
units.  Using  3 -dimensional  Patterson  and  Fourier 
methods  the  germanium,  oxygen  and  sodium  positions 
have  been  determined.  These  positions  have  been 
refined  using  the  method  cf  least  squares.  The  refined 
atomic  coordinates  are  collected  in  tabular  form. 

Na^Gegf^g  is  built  up  of  GeO^  tetrahedra  and  GeOg 

octahedra  coupled  together  forming  a  3-dimeasional 

network.  The  Ge-0  distances  have  brer,  determined 
with  a  standard  deviation  of  ±  0. 015  A.  The  most 
important  distances  and  angles  in  the  structure  are 
tabulated.  The  mean  Ge-O  distance  ior  octahedral 
coordination  is  1.90-  A  (in  the  structure  varying  from 


5. 82-  A  to  1. 99  A)  and  for  tetrahedral  coordination 
“  8 

1.740  A  (in  the  structure  varying  from  i.715tol.764  A). 
(Contractor's  abstract) 
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Royal  Inst,  d  Tech.  Dept,  of  Inorganic  Chemistry. 
Stockholm  (Sweden). 

ON  THE  DETERMINATION  OF  THE  FORMATION 
CONSTANT  OF  GeO2(0K)|*  USING  A  HYDROGEN- 
ELECTRODE.  MEASUREMENTS  IN  3  M  Na(Cl)- 
MED1UM.  byN.  Ingri  and  G.  Schorsch.  (1962)  [7)p. 

incl.  diagrs.  tables,  refs.  (AFOSR-64-1555) 

(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  61(052)162  and  Swedish  Natural 
Science  P-  search  Council)  AD  446133  Unclassified 

Also  published  in  Acta  Chem.  Scand. ,  v.  17:  590- 
596,  1963. 

2_ 

The  formation  constant  of  GeOjfOH)^  at  25“C  in  a 

3  M  NaCl  medium  has  been  determined  using  a 
hydrogen  electrode.  The  following  reactions  and 
constants  were  obtained; 

GeO(OH)3*  -  OH  ^  GeOJOll)^  log  =  1.64  *  0.03 

GeO(OH)3"=t  GeOjfOH)^  -  H4  log^  =  -  12.43  ± 

0. 03  (log  K  x  -  14.  07) 
w 

In  the  range  studied  there  were  no  indications  of  the 
formation  of  polyanions.  (Contractor's  abstract) 
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Royal  Inst,  of  Te-'h.  D-’pt.  cf  Inorganic  Chemistry, 
Stockholm  (Sweden). 

THE  ION  ACTIVIT’  FUNCTION— AN  APPROACH  TO 
THE  STUDY  OF  ELECTROLYTE  BEHAVIOR  IN 
CONCENTRATED  SOLUTIONS.  I.  THE  SYSTEMS 
UC1-H20  AND  LtBR-HgO,  by  E.  Hogfeldt  and  L.  Leifer. 

;iS62}[7p.  incl.  diagrs.  table.  (AFOSR-65-1249) 
(Sponsored  jotntly  by  Air  Force  Office  of  Scientific 
Research  under  AF  61(052)162,  Atomic  Energy 
Commissioi,  and  Swedish  Atomic  Energy  Research 
Council)  AD  619756  Unclassified 

Also  published  in  Acta  Chem.  Scand. ,  v.  17:  338-344, 
1963. 

An  approach  to  behavior  in  concentrated  electrolytes  is 
presented.  Utilizing  the  fact  that  a  unique  ion  activity 
function  was  obtained  for  H^O*  in  several  strong  acids. 

ion  activity  and  ion  activity  coefficient  functions  for  the 
ions  in  the  systems  HC1-H,0  and  LiBr-HjO  over  a  wide 
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composition  range  havt  been  calculated.  The  results 
Indicate  that  free  LI*  carries  about  three  water 
molecules  even  ip  the  most  concentrated  solutions 
and  Cl"  and  Br"  are  unhydrated  in  the  region  12m 

to  saturation.  The  decrease  in  s  and  e  *v 

0  Cl"  *0  Br- 

(seen  in  the  highest  concentrations  of  the  salt  solutions) 
has  been  interpreted  as  due  to  ion-pair  formation.  It 
is  assumed  that  the  ion  activity  coefficient  function  of 

Cl  and  Br"  would  be  constant  in  the  high  salt  concen¬ 
tration  if  no  ion-pairing  occurred  and  based  on 
deviations  approximate  vi'ues  for  the  degree  of 
dissociation,  a,  of  the  ion  pair  can  be  calculated. 
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Royal  Inst,  of ‘tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden). 

EQUILIBRIUM  STUDIES  OF  POLY  ANIONS.  10. 

ON  THE  FIRS  "  EQUILIBRIUM  STEPS  IN  THE 
ACIDIFICATION  OF  B(OH)4',  AN  APPLICATION  OF 

THE  SELF-MEDIUM  METHOD,  by  N.  Ingri.  [1962] 
[6i>.  tael,  diagrs.  tables.  ({Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  61(052)162]  and  Swedish  Natural  Science  Research 
Council)  Unclassified 

Published  m  Acta  Chem.  Scand. ,  r.  17:  573-580. 

1963. 

In  the  present  wort  the  "self-medium"  method  has 
been  esed  to  study  the  ractions.  qB  (OH)^*  -  pHjO 

Hp(B(OH)4)q"q*p  *  pOH".  The  acidification  was 

followed  to  Z  *  0. 05  for  B  «  3. 0,  2.  5,  2. 4,  1. 2  and 
0. 6  M.  Z  Is  the  average  number  of  H1  bound  ioB(OH)4" 

assuming  no  hydrolysis  and  B  the  total  borate  concen¬ 
tration.  in  the  range  over  which  it  was  studied,  Z 
is  mainly  determined  by  p.  The  data  indicated  for 
B  «  2. 5  M,  main  species  with  p  *  2  (B,0,(0H)  "  oi 

n  3  3  3^ 

B403(0H)4  or  B506(0H)6  etc)  and  for  B  <1.  2  M, 
additional  specie  t  with  p  *  I  (B(OH)3  or  BjCXOH)  * 

2-  5 
or  B.O.(OH),  e»c).  The  data  have  been  explained 

on  the  basis  ./  the  formation  of  the  ro  iplexes  B(OH)j, 

2~  2- 

B40^(0H)4  and  B,Oj(OH)3  and  the  following 

equilibrium  constants  have  been  deduced;  log  Kj  1  * 
-5.31  *0.02,  log  Kj4  *  -  7.34  ±  0. 11  and  log  KJ3  = 

-4. 64  -  0. 19.  The  constants  have  been  refined  using 
the  least  squares  program  LETAGROP  and  the  errors 
given  are  3c  (o  ts  the  standard  deviation). 

(Contractor's  abstract) 
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Royal  Inst,  of  Tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden). 

EQUILIBRIUM  STUDIES  OF  POLY  ANIONS.  11. 
POLYBORATES  IN  3. 0  M  Na(Br).  3.  0  M  Lt(Br)  AND 
3.  0  M  K(Br).  A  COMPARISON  WITH  DATA  OBTAINED 
IN  3.  0  M  Na(C104>,  by  N.  Ingri.  [1962]  [9]p.  incl. 

diagr.  table.  ({Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  61(052)162]  and 
Swedish  Natural  Science  Research  Council) 

Unclassified 

Published  in  Acta  Chem.  Scand.,  v,  17;  582-589, 

1963. 

Using  a  hydrogen  electrode,  the  borate  equilibria  have 
been  studied  at  25' C  in  the  three  media,  3. 0  M  Na(Br), 

3. 0  M  Li(Br),  and  3. 0  M  K(Br).  The  total  boron 
concentration,  B.  has  been  varied,  usually  between 
0. 01  and  0. 400  M.  These  data  as  well  as  tne  data  we 
obtained  earlier  for  3. 0  M  Na(C104)  medium  couid  be 

exDlained  by  the  species.  B(OH)^,  BfOH)^  B4  Oj(OH)^" 

and  small  amounts  of  BcO.(OH),".  However,  for 
Do  4 

3.  0  M  Na(C104>.  3.  0  M  N a(Br)  and  3. 0  M  Li  (Br),  the 

data  are  slightly  better  explained  by  assuming  that 

B^OjfOH)^2"  is  also  formed.  There  Is  no  evidence 

for  formation  of  B,0_(OH)c2"  in  3. 0  M  K(Br). 

O  3  5 

Equilibrium  constants  and  standard  deviations  have 
been  calculated  for  these  combinations  using  the 
computer  program  LETAGROP;  the  resuits  of  the 
calculations  are  tabulated.  (Contractor's  abstract) 
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Royal  Inst,  of  Tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden). 

EQUILIBRIUM  STUDIES  OF  POLY  ANIONS.  12. 
POLYGERMANATES  IN  Na(Cl)  MEDIUM,  by  N.  Ingri. 
[1962]  [20)p.  incl.  diagrs.  tables,  refs.  {[Sponosred 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  61(052)162]  — d  Swedish  Natural  Science 
Research  Council)  Unclassified 

Published  in  Acta  Chem.  Scand.,  v.  17:  597-616, 

1963. 

The  pH  equilibria  of  germanic  acid  and  germanate  ion 
have  been  studied  in  0.  5  m  (molality)  Na(Cl)  medium 
at  25* C  by  electrometric  titration  using  a  glass  or  a 
hydrogen  electrode.  The  total  germanium  concentra¬ 
tion.  B.  had  values  generally  between  0. 0005  and  0. 040 
m.  When  the  total  germanium  concentration  B  is  £ 

0.  005  m,  essentially  only  the  mononuclear  species 
germanic  acid  Ge(CH).  and  the  ions  GeO(OH),'  and 

9  J 

GeO,(UH)  seem  to  be  present;  th>  data  for  B  >  0. 005 
*  2 

m  give  evidence  also  for  a  polynuclear  t^c-ies  containing 
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eight  germanium  atoms  arxi  with  a  duw ge  minus  three. 
The  following  reactions  and  constants  were  obtained: 
Ge(OH)  .  OH"  r  GeO(OH)  "  log  fi,  =  4.67  t  0.006 

4  Jig 

Cc(OH)  -  20H"  •'  GeO-(OH)  *"  log  /?,  =  6.  14  ±  0. 13 

6Ge(CH)  .  30H'  (Ge(OH)  1JOH)  3"  log  8  =  29. 14 

■4  4  8  3  38 

x  0. 05  H,0  j»H*i  OH"  log  K  =  -  13. 70  ±  0. 03 
£  w 

The  constants  have  been  refined  using  die  least  squares 
program  LETAGROP  and  the  error  given  is  3<J  (o  is 
the  standard  deviation).  (Contractor's  abstract) 
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Royal  Inst,  of  Tech.  Dept,  of  Inorganic  Chemistry, 
Stockholm  (Sweden) 

STUDIES  ON  THE  HYDROLYSIS  OF  METAL  IONS 
PART  41  THE  HYDROLYSIS  OF  THE  CADMIUM 
ION,  Cd2*,  by  G.  Bied-iri.iann  and  L.  Ciavatta. 

(1962)  (19^>.  diagrs.  tables,  refs.  (Sponsored  jointly 
by  Air  Force  Office  cf  Scientific  Research  under 
AF  61(052)162  and  Swedish  National  Science  Research 
Council)  Unclassified 

Publiihed  in  Acta  Chem.  Scand. ,  v.  16:  2221-2239, 
1962. 


The  hydrolysis  equilibria  of  the  Cd(H)  ion  have  been 
studied  at  25*C  by  measuring  the  hydrogen  ion  con¬ 
centration  of  a  series  of  cadmium  perchlorate  solu¬ 
tions  using  a  glass  or  a  quinhydrone  half-cell.  The 
[Cd(n))  has  ranged  from  0. 1  to  1. 45  M.  For  each 
tot 

(Cd(n)]  the  [H*]  was  increased  from  a  value 
tot 


corresponding  to  a  solution  saturated  with  Cd(OH),,, 

until  hydrolysis  became  negligible.  .“.11  solutions 
studied  were  made  to  contain  3  M  CIO^"  by  adding 

LiClO  .  The  emf  data.  which  show  that  only  a  small 
4  2- 

part  of  the  C'J  ions  can  be  transformed  to  hydrolysis 
products  without  precipitation,  may  be  explained  by 
assuming  the  equilibria 


Cd2*  +  K  O a  CdOH*  -  H*  log  «  .  *  -10.2  ±  0. 1  (1) 

2  L 1 

2  Cd2"  -  H20  =  Cd,OH3*  <  H"  log  9  =  9. 10  ±  0. 05  (2) 

4  Cd21  -  4K-0  =  Cd,(OH)4*  -  4H*  log  .?  *  -31.  6  i 

4  4  4  4.  4 


0. 1  (3)  It  may  be  deduced  on  the  basis  of  the 
equilibrium  constants  (1),  (2)  and  (3)  that  for 


(Cd  (II)]  >  6. 1  M  the  principal  product  of  hydrolysis 

tot  3  ■* 

is  the  species  CdjOH  . 
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Rutgers  U.  Coll,  oi  Engineering,  New  Brunswick.  N.J. 
FATIGUE  STUDIES  OF  METAL  CRYSTALS,  by 


A.  Shriei.  1  P.  Wallace  and  others.  [1962)  (11  Jp. 
inci.  il!us.  diagrs.  tables,  refs.  (AFOSR-J885) 

(AF  49(638)17)  AD  293471  Unclassified 

Also  published  in  Acta  Meta!!. ,  v.  11:  779-769, 

Wtwe - 

Single  crystals  of  silver  and  zinc  were  fatigued  in 
alternating  bending  at  constant  strain  amplitude  of 
0. 1 2%  and  0.  2%  for  silver  and  0. 01%  for  zinc.  They 
were  studied  by  a  combination  of  several  x-ray 
techniques  (double- crystal  diffractometer,  divergent 
beam,  x-ray  reflection  microscopy),  electron 
transmission  microscopy  and  hardness  measurements. 
The  experimental  lesults  indicate  that  the  fatigue 
process  nay  be  divided  into  3  stages.  The  initial 
stage  can  be  identified  with  cyclic  work-hardening  and 
is  attributed  to  a  general  Increase  in  dislocation  density. 
The  second  stage  represents  a  period  of  dynamical 
recovery.  It  consists  in  the  removal  of  dislocations  from 
distorted  lattice  domains  and  leads  to  a  decrease  of 
coarse  lattice  misalignments.  At  this  stage  cross-slip 
seems  to  play  a  fundamental  role,  as  a  process  by  which 
dislocations  can  escape  from  their  locked  positions. 

When  cross-slip  was  obstructed  by  a  high-angle 
boundary  in  silver  or  a  twin  boundary  in  zinc  a  pre¬ 
mature  fatigue  failure  occurred  at  the  obstruction.  The 
third  stage  is  characterized  by  an  extensive  fragmenta¬ 
tion  of  the  structure.  Due  to  the  interaction  of  basal 
and  pyramidal  slip  in  zinc  the  structure  resulting  from 
this  process  shows  considerable  differences  compared 
to  that  of  silver.  It  appears  that  the  high-stress 
fatigue  process  (below  yield  stress)  is  in  principle  not 
different  from  the  low-stress  fatigue  mechanism  except 
for  a  higher  rate.  It  is  believed  that  fatigue  failure 
may  perhaps  result  from  the  obstructions  to  cross-3llp 
by  internal  barriers  consisting  of  lattice  domains 
of  high  dislocation  density,  the  latter  being  formed 
by  dynamical  recovery.  (Contractor’s  abstract) 
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Rutgers  U.  [Dept,  of  Physics]  New  Brunswick,  N.  J. 

CHANGES  IN  NUCLEAR  SPIN  RELAXATION  BY 
IRRADIATION  OF  ELECTRON  RESONANCES  (Abstract), 
by  G.  E.  Schacher  and  H.  C.  Torrey.  [  1962]  [1  ip. 

[AF  49(638)755)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York.  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  13,  v.  7; 
85,  Jan.  24,  1962. 

Proton  spin  relaxation  time  Tjn  in  several  solid 

insulators  in  which  proton  and  electron  spins  are 
coupled  by  dipolar  interaction  has  been  measured.  In 
such  materials,  positive  and  negative  enhancements 
of  proton  polarization  are  produced  by  saturating 

double  flip  transitions.  It  has  been  found  that  T,„ 

IN 

is  less  than  normal  when  double  flips  are  induced  by 
applied  rf  and  that  T,^  is  greater  than  normal,  some¬ 
times  by  two  orders  iNof  magnitude,  when  the  central 
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electron  resonance  Is  strongly  excited.  The  first 
effect  is  understandable  from  the  normal  rate  equa¬ 
tions.  The  second  can  be  explained  by  a  decoupling 
of  electrons  and  proton  spins  due  to  the  stirring  of 
the  electron  spins  by  the  applied  rf. 
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Rutgers  0.  (Dept,  of  I  hysics)  New  Brunswick,  N.  J. 

NUCLEAR  MAGNETIC  RESONANCE  OF  Xe129 
(Abstract),  by  E.  R.  Hunt  and  H.  Y.  Carr.  {1962j 
[lfc.  [AF  49(638)755]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington.  D.  C. ,  Apr.  23-26,  1952. 

Published  P.  Bull.  Amer.  Phys.  Soc. ,  Series  li, 
v.  7:  293,  Apr.  23,  1962. 

129 

The  Xe  relaxation  tune  in  gaseous  and  liquid  xenon 
has  been  measured  using  new  samples  whose  Impurity 
content  is  lower  than  that  used  by  Streever  and  Carr 
(item  no.  2443,  Vol.  IV).  In  contrast  to  the  previous 
results,  the  relaxation  rate  is  proportional  to  the 
density  of  the  gas:  1/Tj  =  5.7  x  10*°  p  (pin  amagats). 

A  similar  result  has  been  observed  Independently  by 
Staub  and  co-workers.  In  the  liquid  In  equilibrium 
with  Its  vapor,  Tj  <=  1000  sec;  no  temperature  depen¬ 
dence  was  found  within  the  experimental  error  of  15^ 
for  the  new  samples  in  the  range  0°  to  -74<>C.  In 
both  the  liquid  and  gas,  the  shift  In  the  resonant  field 
Is  proportional  to  the  density  and  the  field;  AH  = 

.7 

4.3x10  pHg.  Diffusion  measurements  Indicate 
-4  2 

that  D  - 6*1x10  cm  /sec  at  235  amagats  in  the 
-4  2 

gas  and  1.  8  t  0. 3  x  10  cm  'sec  In  the  liquid  at 
-74°  C. 
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Rutgers  U.  Graduate  School  of  Library  Service.  New 
Brunswick,  N.  J. 

A  COMPARATIVE  STUDY  OF  THREE  SYSTEMS  OF 
INFORMATION  RETRIEVAL;  A  SUMMARY,  by  N.  D. 
Stevens.  [1961]  [4j>.  (AFOSR-3516) 

(AF  49(638)048)  AD  621408  Unclassified 

Also  published  in  Amer.  Doc.,  v.  12;  243-246, 

Oct.  1961. 

For  abstract  see  Item  no.  2610,  Vol.  V. 
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Rutgers  U.  (Graduate  School  of  Library  Service] 
New  Brunswick,  N.  J. 


COOPERATIVE  STORAGE  WAREHOUSES,  by  H.  J. 
Earrar.  Doctoral  thesis,  May  1962,  203p.  incl. 
tables,  refs.  (AFOSR-2615)  (AF  49(638)849)  .AD  278712 

Unclassified 

Summary  published  in  Coll,  and  Research  Libraries, 
v.  25;  37-43.  Jan.  1964. 

Cooperative  storage  warehouses  have  been  suggested 
as  a  possible  means  by  which  large  libraries  may, 
with  minimal  expenditures,  retain  and  even  acquire 
Infrequently  used  but  potentially  valuable  research 
material.  Three  types  of  this  facility  exist  in  the 
United  States  today.  The  first,  exemplified  by  the 
New  England  Deposit  Library,  is  a  central  storage 
warehouse  owned  and  operated  by  several  participating 
libraries.  Each  member  merely  rents  space  in  a 
jointly-owned  building,  determines  how  Its  space  Is 
to  be  used,  and  maintains  its  own  collections.  The 
second  type.  Illustrated  by  the  Hampshire  Inter-Library 
Center,  is  a  consolidated  warehouse  owned  and  supported 
by  a  group  of  cooperating  libraries.  Each  member 
contributes  its  little-used  serials  to  the  warehouse, 
which  completely  integrates  the  resulting  collection. 
Contributed  funds  and  income  from  the  disposition  of 
duplicates  provide  for  a  limited  acquisitions  program 
of  rarely-consulted  serials  and  expensive  sets.  The 
third  type,  illustrated  by  the  Midwest  Inter-Library 
Center,  is  distinguished  from  the  preceding  2  types  by 
the  scope  of  Us  operations  and  holdings.  Materials 
deposited  by  members  are  absorbed  into  the  collections 
when  deposit  limitations  permit,  and  duplicates  are 
discarded.  Unlike  the  others,  this  type  has  a 
professional  staff  which  operates  library  programs 
approved  by  the  membership  and  which  carries  on  an 
acquisitions  program  designed  to  supplement  members 
collections  as  well  as  to  strengthen  library  resources 
In  the  region.  The  present  study  determines  the 
effectiveness  of  each  of  these  types  of  warehouses  and 
recommends  optimum  measures  for  storage  of 
little-used  materials. 
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Rutgers  U.  Graduate  School  of  Library  Service. 

New  Brunswick,  N.  J. 

THE  FUNCTION  OF  A  MODERN  SPECIAL  LIBRARY, 
fcvR.  R.  Shaw.  [1962]  [8]p.  (AFOSR-J828) 

(AF  AFOSR-62-9)  AD  416512  Unclassilied 

Also  published  in  Research  Management,  v.  5;  485-492. 
Nov.  1962. 

The  special  library  differs  from  the  general  library  in 
that  it  can  design  the  scope  cJ  Its  collections  and 
services  !o  support  defined  objectives  of  the  group  it 
serves,  and  by  concentrating  on  the  needs  and  problems 
of  that  group.  It  can  provide  service  of  much  greater 
depth  and  quality  than  can  be  provided  by  the  genera) 
library.  The  intellectual  requirements  require  that 
any  and  all  material  In  the  universe,  treated  in  the 
special  library,  be  focussed  on  the  problems  and  needs 
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of  the  community  which  the  library  serves.  This  may 
mean  preparation  of  new  abstracts  from  the  special 
Djtnt  of  view  of  the  company,  it  may  mean  translation 
and  other  conversion  of  materials  to  meet  local 
needs.  It  might  be  best  done  by  running  a  messenger 
service  to  another  library.  It  might  require  computer 
time.  If  the  intelligence  has  to  be  evaluated  by  people 


with  subject  competence,  provision  should  be  made  for 
use  of  substantive  staff.  AU  of  this  should  be  done  with¬ 
out  wasting  the  time  of  the  bench  scientist  on  biblio¬ 
graphical  operations  which  can  be  performed  better, 
faster,  and  cheaper  by  trained  bibliographers.  The 
special  library  should  be  operated  as  a  dynamic  service 
rather  than  as  a  storage  warehouse. 


i 
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Scar  landes  U.  Saarbrvicken  (Germany), 

EFFECTS  OF  ANXIETY  LEVEL  AND  MILD  SITUA¬ 
TIONAL  STRESS  ON  VARIOUS  PSYCHOLOGICAL  FUNC¬ 
TIONS;  THE  INTERRELATIONSHIPS  AMONG  THESE 
FUNCTIONS  ANXIETY  LEVEL  AND  OTHER  PERSON¬ 
ALITY  VARIABLES;  A  MULTIVARIABLE  AND  FAC¬ 
TORIAL  STUDY,  by  O.  Spreen.  Final  rept.  Aug.  1962. 
156p.  tncl.  tables,  refs.  (AFOSR-4283)  (AF  61(052)- 
483)  AD  292795  Unclassified 

Fifty-eight  variables  selected  from  various  psychologi¬ 
cal  functions  were  studied.  Two  hundred  ninety  two 
German  males  were  selected  as  representing  the  highest 
and  lowest  30%  on  the  anxiety  scale  (matched  for  intel¬ 
ligence).  High  and  low  anxiety  groups  were  randomly 
assigned  to  conditions  of  mild  situational  stress  and 
nonstress.  For  each  variable,  an  individual  statistical 
analysis  was  performec  Results  were  as  follows;  (T 
Variables  under  investigation  were  not  significantly  in¬ 
fluenced  by  stress  and  nonstress  conditions  of  testing, 

(2)  Fifteen  out  of  36  hypotheses  about  questionnaire  data 
were  confirmed,  (3)  Four  significant  specific  factors, 

7  significant  “ability”  factors,  and  5  other  significant 
factors  were  extracted.  Results  of  the  individual  and 
factor  analysis  were  discussed  with  respect  to  relevant 
literature  concerning  the  general  topics  of  study.  Addi¬ 
tional  results  concerning  the  variables  under  investi¬ 
gation  were  briefly  discussed.  (Contractor's  abstract, 
modified) 
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St.  Bartholomew’s  Hospital.  Dept,  of  Pharmacology, 
London  (Gt.  Brit. ). 

AN  ESERINE-LIKE  ACTION  OF  CHLORAL  HYDRATE, 
by  D.  A.  Brown.  ]ISS2]  (9jp.  incl.  Ulus.  (AFOSR- 
4184)  (AF  61(052)25)  AD  631886;  AD  406820 

Unclassified 

Also  published  In  Brit.  Jour.  Pharmacol,  and  Chemo- 
ther. ,  v.  19:  llr-119,  Aug.  1962. 

The  intra-arterial  Injection  of  chloral  hydrate  potentiated 
the  transmission  of  nerve  impulses  through  the  cat  su¬ 
perior  cervical  ganglion,  antagonized  the  ganglion-block¬ 
ing  action  of  hexaratthonium.  and  greatly  enhanced  the 
ganglion-stimulant  action  of  acetylcholine.  Effects  on 
the  ganglion-stimulant  actions  of  carbachol,  nicotine, 
tetramethylammonium  and  potassium  chloride  were 
slight  or  absent.  Chloral  hydrate  Itself  usually  had  no  di¬ 
rect  stimulant  action.  The  nueromuscular-blocking 
action  at  tnbocurarine  on  the  isolated  rat  diaphragm 
preparation  was  completely  and  rapidly  reversed  by 
chloral  hydrate.  This  reversal  was  prevented  by  previ¬ 
ous  treatment  of  the  muscle  with  neostigmine.  Chloral 
hydrate  potentiated  the  actions  of  acetylcholine  and  nico¬ 
tine  on  the  isolated  rabbit  duodenum,  and.  In  concen¬ 
trations  exceeding  1  mg.  ml,  produced  a  spasm  which 
was  abolished  by  hyoscine  but  not  by  mepyramine.  It 
was  concluded  that  these  eserine-like  effects  were 
manifestations  of  an  anticholinesterase  action  oi  chlor.I 
hyd;  te.  Neither  chloralose  nor  trichlorethanol  sh. .  id 
evidence  of  this  property.  (Contractor's  abstract) 


2698 

St.  John's  U.  [Dept,  of  Physics' Jamaica,  N.  Y. 

[CALCULATIONS  OF  CROSS-SECTION  IN  ELECTRON 
COLLISION  j,  byS.  N.  Milford.  Final  rept.  [1962]  [3  }p. 
(AFOSR-3943)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFO6R-61-10  and 
Office  oi  Naval  Research)  Unclassified 

The  properties  of  a  hot  gas  or  plasma  depend  on  the 
populations  of  the  various  levels  of  the  atoms  and  mole¬ 
cules  present.  The  inelastic  electron  collisions  of  exci¬ 
ted  hydrogen  atoms  were  considered  because  these 
change  the  relative  populations  of  the  levels  in  a  non- 
equilibrium  plasma.  The  cases  of  collisions  cf  \  rotons 
or  hydrogen  atoms  were  also  included  since  they  com¬ 
pete  with  electron  collisions. 


2699 

St.  John'9  U  [Dept,  of  Physics)  Jamaica,  N.  Y. 

INELASTIC  COLLISIONS  OF  PROTONS  AND  HYDRO¬ 
GEN  ATOMS  WITH  EXCITE”  HYDROGEN  ATOMS 
(Abstract),  by  J.  F.  Carcw  .  IS.  N.  Milford.  [1962] 
[l]p.  [AF  AFOSR-61-1C)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Ian.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Sferies  U.  v.  7: 

79,  JanTJ?;  1962. 

Born  cross  sections  for  colUsior.  of  a  proton  with  an 
excited  hydrogen  atom  may  be  derived  approximately 
from  the  Born  cross  sections  for  collision  of  an  electron 
with  an  excited  hydrogen  atom.  A  comparison  of  the  ex¬ 
act  and  approximate  Born  cross  sections  for  the  colli¬ 
sions  p  *  H(nl)  -  p  *  H(n'l')-.  Is  -  2s,  Is  -  2p,  3s  -  4p, 
shows  that  they  agree  down  to  energies  near  the  Born 
maximum.  Born  proton  cross  sections  are  being  calcu¬ 
lated  for  many  transitions  In  the  range  n,n'  =  1  to  10. 

For  the  coUisions  H(ls)  +  H(n,  1)  -H(n'.l')  -  H(n",l"), 
the  electron  Born  differential  cross  sections  can  be  used 
to  give  the  atom  Born  differential  cross  sections.  A 
number  of  cases  in  the  range  n,n',n”  =  1  to  10  is  being 
calculated. 


2700 

St.  Louis  U.  [Dept,  of  Physics]  Mo. 

THEORETICAL  STUDIES  CONNECTED  WITH  THE 
SOLID  STATE  RASER,  by  W.  A.  Barker,  M.  LalNarchal 
and  others.  Final  technical  rept.  Mar  15,  1959-Mar. 
15,  1962.  Apr.  14,  1962  [63)p.  incl.  dlagro.  tables, 
refs.  (AFOSR-255?)  (AF  49(638)612)  AD  277218 

Unclassified 

This  theoretical  analysis  demonstrates  that  low  noise 
radio  frequency  amplifiers  may  be  designed  and  con¬ 
structed.  These  devices,  called  RASERS,  arc 
radio  frequency  masers.  Inversion  of  the  nuciear  spin 
population  distribution  may  be  achieved  by  saturating 
an  allowed  or  forbidden  electron  spin  transition  with 
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microwave  power  ol  the  appropriate  frequency.  The 
redistribution  of  nuclear  spin  population  takes  place  as 
a  result  of  a  number  of  factors  among  which  are:  (1)  the 
relative  magnitude  of  the  nuclear  Zeeman  interaction 
and  the  hyperfine  interaction,  (2)  the  algebraic  sign  of 
the  nuclear  gyromagnetic  ratio  or  the  hyperfine  coupling 
contrast,  (3)  the  orientation  and  frequency  of  the 
"pumping"  field  or  fields,  and  (4)  the  nature  and  rela¬ 
tive  magnitude  of  the  relaxation  mechanisms.  Eight 
cases  of  negative  enhancement  are  tabulated  on  the  nu¬ 
clear  polarization  chart.  Other  possibilities  are  dis¬ 
cussed  in  this  analysis  in  more  complex  cases. 


2701 

[St.  Louis  U.  Dept,  of  Physics,  Mo.  ] 

THE  GAIN  BANDWIDTH  PRODUCT  OF  THE  RASER,  by 
F.  X.  Haas.  [19621  [9 Ip-  Incl.  diagr.  table,  idound 
with  its  AFOSR-25S8;  AD  277218)  [AF  49(638)612] 

Unclassified 

In  order  that  a  comparison  of  the  gain  and  bandwidth  of 
a  raser  can  be  made  with  the  corresponding  quantities 
of  a  maser  and  other  amplifiers,  the  gain  and  band¬ 
width  of  the  raser  will  be  determined  in  terras  of  the 
Q‘s  (quality  factors)  of  the  system  modes.  The  values 
of  the  Q's  determine  whether  or  not  stable  power  gain 
is  possible.  The  bandwidth,  B  -  2hf,  of  the  raser  is 
defined  as  the  frequency  width  between  points  at  which 
the  magnitude  of  the  reflection  coefficient  squared  is  re¬ 
duced  to  half  of  its  value  at  resonance.  Thus  the  gain 
bandwidth  product  in  the  high  gain  limit  for  a  solid 
6tate  raser  depends  not  only  on  the  resonant  frequency 
and  the  magnetic  quality  factor,  but  also  on  the  reso¬ 
nant  line  width  of  the  raser  material.  The  best  gain 
bandwidth  product  is  obtained  when  both  the  bandwidth 
of  the  resonance  line  and  the  bandwidth  of  the  coupling 
circuit  are  large. 


that  Gj/2b  s  2Bm.  In  masers,  G1/2B  ~  (2f0)[Qm0i . 
We  estimate  G^-  ^B  to  lie  between  10  and  102  cps  in  Be®, 
Si2®,  and  Ge72.  The  magnetic-quality  factor  Qmo>  and 
Bm  depend  on  the  concentration  of  paramagnetic 
electrons. 


2703 

St.  Louis  U.  [Dept,  of  Physics)  Mo. 

NEGATIVE  ENHANCEMENT  OF  THE  NUCLEAR  MAG¬ 
NETIC  RESONANCE  FOR  I  =  1/2  BY  DYNAMIC  NU- 
C  EAR  T>°’  a T?vz ATTiyv  'Abstract),  by  W.  A.  Barker 
anu  '.A.  Lai  Narchal.  (1962)  [l^j.  (AF  49(638)612) 

Unclassified 

Pi  ei.  voted  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962! 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
5537  Apr.  23’,  1962. 

It  has  been  suggested  that  an  inverted  nuclear  population 
distribution  can  be  used  to  construct  a  low-noise  quan¬ 
tum-mechanical  amplifier  operating  in  the  range  from 
20  kc  to  1000  me.  In  an  electron  nuclear-coupled  spin 
system  for  1  =  1/2,  it  is  quite  easy  to  see  the  conditions 
for  which  the  enhancement  of  the  NMR  is  negative.  A 
total  of  24  cases  of  dynamic  nuclear  polarization  have 
been  investigated.  Eight  of  these  are  favorable  for  raser 
actioQ,  of  which  6  are  a  consequence  of  the  Overhauser 
effect  and  2  a  consequence  of  the  Jeffries- Abragam 
effect. 


2704 

St.  Louts  U.  Dept,  of  Physics,  Mo. 


2702 

St.  Louis  U-  [Dept,  of  Physics]  Mo. 

GATS -BANDWIDTH  OF  A  RASER  (Abstract),  by  F.  X. 
Haas  and  W.  A.  Barker.  [1962]  [l]p.  [AF  49(638)612] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Cleveland,  Ohio,  Nov.  23-25,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
553-554,  Nov.  23,  1962. 

Radio-frequency  quantum- mechanical  devices  may  be 
constructed  using  the  interaction  between  nuclear  and 
electron  spins.  The  gain-bandwidth  product  of  the 
raser  has  been  calculated  by  analyzing  an  appropriate 
equivalent  circuit.  The  analysis  follows  Strandberg's 
treatment  of  p.‘.ra  magnetic  amplifiers.  The  result 
G1/2B  =  2/[(i/Bm)  +  (!Qm0Kn»  is  valid  ir.  the  high- 
gain  limit  for  raser9  and  masers.  In  rasers,  the  sig¬ 
nal  frequency  fQ  is  due  to  nuclear  magnetic  resonance. 
The  resulting  natural  linewidth  Bm  is  often  so  narrow 


OVERHAUSER  AND  JEFFRIES- ABRAGAM  EFFECT  IN 
A  FOUR-LEVEL  SYSTEM,  by  M.  Lai  Narchal  and  W.  A. 
Barker.  [1962]  [6j>.  Incl.  diagr.  tables.  [AF  49(638)- 
612)  Unclassified 

Published  in  Appl.  Opt. ,  v.  2:  787-792,  Aug.  1963. 

The  method  of  partial  distributions  is  used  to  compute 
the  normalized  population  distribution  in  an  electron- 
nuclear  coupled  spin  system  In  which  I  =  S  =  1/2.  The 
expressions  obtained  are  more  general  than  those  re¬ 
ported  previously  in  that  they  Include  the  effects  of  com¬ 
petitive  relaxation  and  competitive  radiative  induced 
transition  probabilities.  It  is  clear  that  positive  _nd 
negative  enhancement  may  be  obtained  either  by  the 
Overhauser  or  the  Jeffries- Abragam  effect  irrespective 
of  the  relative  magnitudes  of  the  nuclear  Zeeman  and 
hyperfine  interaction  energies.  A  small  enhancement  is 
not  necessarily  due  to  incomplete  saturation,  but  may 
will  be  the  result  of  compensating  emission  and 
absorption. 
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2705 

St.  Louis  U.  [Dept,  o f  Physics]  Mo. 

POPULATION- DISTRIBUTION  PROBLEM  IN  MANY- 
LEVEL  ELECTRON-NUCLEUS-COUPLED  SPIN  SYS¬ 
TEMS  (Abstract),  by  M.  Lai  Narchal  and  W.  A.  Barker. 
[1952]  (lj>.  [AF  49(638)612]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington.  D.  C. ,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
5537SprT53t  1962. 

The  method  of  partial  distributions  has  been  applied  to 
calculate  explicit  population-distribution  expressions 
for  an  electron-nucleus-coupled  spin  system  (S  =  1/2) 
when  microwave  pumps  which  saturate  the  allowed  or 
first-order  forbidden  transitions  are  applied.  The  ex¬ 
pressions  sliow  the  possibility  of  obtaining  positive  or 
negative  enhancement  of  the  NMR  signal  for  any  nucleus 
of  nonzero  spin.  Explicit  enhancement  expressions 
have  been  evaluated  exhibiting  features  not  evident  in 
the  I  “  1/2  system. 


2706 

[St.  Louis  U.  Dept,  of  Physics,  Mo.  ] 

RASER  NOISE,  by  M.  Lai  Narchal.  [1962]  [5J>.  incl. 
dlagr.  (Bound  with  its  AF06R-2558;  AD  277218) 

[AF  49(638)612]  Unclassified 

There  are  two  main  contributions  to  the  RASER  noise  - 
intrinsic  RASER  noise  and  noise  due  to  the  associated 
circuitry.  The  intrinsic  RASER  noise  is  due  to  the 
spontaneous  transitions  from  a  higher  energy  state  to 
a  lower  energy  state.  The  radiation  so  emitted  has  the 
same  frequency  as  the  Input  signal  but  has  no  definite 
phase  relationship  with  it.  The  noise  to  signal  ratio  due 
to  the  spontaneous  emission  is  of  the  order  of  the  ratio 
of  the  Einstein’s  spontaneous  and  Induced  emission  coef- 

ficients  -  .  Since  the  frequency  of  the  RASER 

C3 

<  100  me,  this  ratio  -  lO'22.  The  nois  i  due  to  associ¬ 
ated  circuitry  can  be  'escribed  by  applying  the  Nyquist- 
Johnson  theorem  to  an  equivalent  circuit  representing 
the  RASER  amplifier. 


2707 

San  Andrts  U.  laboratories  de  Fisica  Cbsmica  de 
Chacaltaya,  La  Paz  (Bolivia). 

GAMMA  RAY  ASTRONOMY,  by  I.  Escobar,  R. 
Schulczewski  and  oihers.  [1962]  [46  p.  incl.  illus. 
diagrs.  refs.  (AFOSR-40E2)  (AF  49(638)290) 

Unclassified 

Presented  at  Fourth  Inters  merican  Symposium  on  the 
Peaceful  Application  d  Nuclear  Energy,  (Mexico), 
Apr.  9-13,  1962. 

Ac  analysis  is  made  of  the  characteristics  of  cosmic 


radiation  of  high  energy  gamma  type  and  its  production 
in  this  and  other  galaxies  by  assuming  certain  parame¬ 
ters  based  on  recently  obtained  results.  A  study  is  made 
of  the  number  of  particles  of  this  kind  that  can  indicate 
on  a  detector  the  possible  forms  of  separating  showers 
generated  from  gamma  rays  from  those  much  more  fre¬ 
quently  produced  by  protons.  A  description  of  the  equip¬ 
ment  used  is  given.  Some  of  the  preliminary  results 
obtained  are  presented. 


2708 

San  Andrfes  U.  Laboratoria  de  Ffsica  Cbsmica  [de 
Chacaltaya]  La  Paz  (Bolivia). 

STUDY  OF  TIME  VARIATIONS  AND  SOLAR  MODULA¬ 
TIONS,  by  I.  Escobar.  Final  technical  rept.  Oct.  1962, 
lv.  incl.  iUus.  diagrs.  tables,  rels.  (AFOSR-5215) 

(AF  AF06R-60-13)  AD  415367;  AD  419521 

Unclassified 

Mechanism  by  which  the  sun  controls  the  intensity  of 
cosmic  radiation  sampled  at  the  earth  are  the  subject  of 
this  investigation.  The  work  performed  at  this  institute 
was  divided  into  2  parts.  First,  the  continuous  record¬ 
ing  of  various  components  of  the  cosmic  ray  intensity 
with  a  variety  cf  instruments.  Second,  the  analysis  and 
interpretation  of  the  results,  generally  devoted  to  the 
study  of  Forbush  decreases.  Data  for  this  analysis  was 
obtained  Irom  the  instruments  at  Chacaltaya  and  supple¬ 
mented  with  results  from  several  other  Institutions. 
(Contractor's  abstract) 


2709 

San  Andr&s  U.  Lab  oratorio  de  Fisica  Cbsmica  (de 
Chacaltaya]  La  Paz  (Bolivia). 

DAY  TO  DAY  MODULATION  OF  GALACTIC  COSMIC 
RAYS  BY  SOLAR  WLND,  by  H.  S.  Ahluwalia.  [1962] 

[21  ]p.  incl.  diagrs.  (AFOSR-64-0033)  (AF  AFOSR- 
62-395)  Unclassified 

Also  published  in  Proc.  Fifth  Interamer.  Seminar  on 
Cosmic  Rays,  La  Paz  (Bolivia)  (July  17-27,  1962), 
v.  1:  paper  no  9,  Sept.  1962. 

Hydrodynamic  expansion  of  solar  corona  (solar  wind) 
provides  an  effective  mechanism  for  day  to  day  modula¬ 
tion  of  galactic  cosmic  rays.  On  quiet  days  cosmic  rays 
tend  to  be  entrapped  in  the  co-rotating  solar  spiral  inter¬ 
planetary  magnetic  Held  created  by  quiet  day  solar  wind 
and  their  guiding  centers  move  past  the  earth  with  a  ve¬ 
locity  of  several  hundred  km/sec.  The  associated  rela¬ 
tivistic  effects  produce  quiet  day  solar  diurnal  variation 
of  cosmic  rays,  the  amplitude  and  the  time  of  maximum 
of  which  are  related  to  the  solar  wind  velocity  in  a  sim¬ 
ple  manner.  The  explosive  heating  of  the  corona  fol¬ 
lowing  a  solar  flare  results  in  a  "blast  wave”.  On  en¬ 
veloping  the  earth  this  blast  wave  gives  rise  to  cosmic 
ray  storm  and  storm  time  diurnal  variation.  Further  it 
is  suggested  that  "approaching"  and  "receding"  blast 
wave  gives  rise  to  anisotropic  increases  in  cosmic  ray  in¬ 
tensity  which  are  sometimes  observed  during  the  pre- 
onset  and  recovery  phrases  of  cosmic  ray  storms. 
(Contractor's  abstract) 
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2710 

San  Andrfes  U.  Laboratorio  de  Fislca  COsmica  [de 
Chacaltaya]  la  Paz  (Bolivia). 

ON  SHORT-LIVED  ANISOTROPIC  COSMIC  RAY  IN¬ 
CREASE  OF  JULY  18,  1959  (Abstract),  by  H.  S. 

All lu walla.  [1962]  [l]p.  (AFOSR-64-0034)  (AF  AFOSR- 
62-395)  Unclassified 

Also  published  in  Proc.  Fifth  Interamer.  Seminar  on 
Cosmic  Rays,  La  Paz  (Bolivia)  (July  17-27,  1962),  v. 

2:  paper  no.  26,  Sept.  1962. 

Only  July  18,  1959,  a  short-lived  highly  anisotropic 
cosmic  ray  increase  was  observed  by  some  of  the  IGY 
network  of  recording  stations  during  recovery  from  the 
third  of  the  series  of  3  closely  spaced  cosmic  ray 
storms.  Characteristic  features  and  the  solar  and  ter¬ 
restrial  relationships  of  this  increase  are  studied.  Dif¬ 
ferent  mechanisms  proposed  thus  far  for  this  increase 
are  critically  examined.  Arguments  are  presented  to 
the  effect  that  this  could  net  be  a  solar  flare  type  In¬ 
crease.  It  is  suggested  that  this  increase  was  probably 
produced  by  galactic  cosmic  rays  which  were  reflected 
from  'receding'  Parker  type  blast  waves  formed  during 
the  explosive  heating  of  a  solar  corona  following  the 
west  limb  3+  solar  flare  of  July  16.  (Contractor's 
abstract) 


2711 

[San  Marcos  U. )  Lima  (Peru). 

ESTIMATION  OF  PORE  RADIUS  AT  BOTH  SURFACES 
OF  ISOLATED  TOAD  SKIN,  by  G.  Whittembury.  [1962] 
[lfr.  (AFOSR-1743)  (AF  AFOSR-61-85) 

Unclassified 

Presented  at  Sixth  annual  meeting  of  the  Biophys.  Soc. , 
Washington,  D  C. ,  Feb.  14-16,  1962. 

Published  in  1962  meeting  of  the  Biophys.  Soc.  Ab¬ 
stracts,  paper  no.  TD  7. 

This  method  allows  •*•»  observance  of  swelling  and 
shrinking  of  cells  of  isolated  toad  skin,  when  the  solu¬ 
tions  bathing  either  the  outside  or  inside  of  the  skin  are 
changed.  Thus  the  concentration  of  probing  molecules 
of  graded  size,  isotonic  to  the  cells,  across  each  face 
of  the  isolated  toad  skin  can  be  determined.  These  con¬ 
centrations  have  been  used  for  the  estinution  of  pore 
radius  at  the  outer  and  inner  face  of  the  skin,  following 
the  approach  of  Goldstein  and  Solomon  for  the  red  cells. 
Pore  radius  of  5. 0  A  at  the  outer  surface,  and  6.  8  A  at 
the  inner  surface  are  obtained.  Anti-diuretic  hormone 
has  an  effect  only  when  added  to  the  inner  surface;  it 
widens  the  a.  0  A  pores  to  about  6. 8  A.  A  model  mem¬ 
brane,  formed  by  narrow  and  wide  pores  in  series  in 
which  the  main  resistance  to  diffusion  is  at  the  wider 
pores,  may  explain  some  of  the  apparent  inconsis¬ 
tencies  previously  obse:  ved.  (Contractor's  abstract) 


2712 

San  Marcos  U.  Lir~»  f  n.\ru). 

ACTION  ON  ANTIDIURETIC  HORMONE  ON  THE  EQUIV¬ 
ALENT  PORE  RADIUS  AT  BOTH  SURFACES  OF  THE 
EPITHELIUM  OF  THE  ISOLATED  TOAD  SKIN,  by  G. 
Whittembury.  [1962]  (14]p.  tncl.  diagrs.  tables,  refs. 
(AFO6R-J608)  (AF  AFOSR-61-A5)  AD  414002 

Unclassified 

Also  published  in  Jmr.  General  Physiol.,  v.  46;  117- 
130,  sept  T9B57 

A  previously  described  method  allows  the  observation  of 
swelling  and  shrinking  of  the  epithelial  cells  of  the  iso¬ 
lated  toad  skin,  when  the  solution  bathing  either  the  outer 
or  the  inner  side  of  the  skin  is  modified.  The  equivalent 
pore  radius  at  the  outer  and  inner  face  of  the  skin  epi¬ 
thelium  can  be  estimated  from  the  concentrations  used; 

4.  5A  and  7A  for  the  inner  and  outer  surface  pore  radius, 
respectively,  have  been  obtained.  Ani  .diuretic  hormone 
had  an  effect  only  when  added  to  the  inner  side.  This 
effect  was  only  at  the  outer  surface  and  is  Inter  preted  as 
widening  of  the  4.  5A  pores  to  about  6.  5A.  A  model  mem¬ 
brane,  formed  by  narrow  and  wide  pores  in  series,  may 
explain  some  of  the  apparent  inconsistencies  observed. 
(Contractor's  abstract,  modified) 


2713 

Sao  Paulo  U.  School  of  McJicine,  Dept,  of  Physiology 
(Brazil). 

[RADIO  CONTROL  OF  ENCEPHALIC  STIMULATION  IN 
THE  CAT]  Rldic- control e  de  estimulacao  enceflllca  no 
gato,  by  R.  F.  Marselllan  and  J.  B.  Paulin.  [1962] 

[ljt.  (AFOSR-J931)  (AF  AFOSR-61-60) 

Unclassified 

Also  published  in  Resumos  de  Comuni  canoes,  v.  14: 

T64,  1962. 

The  results  are  given  of  a  study  on  the  provoked  phenom¬ 
enon  conducted  by  stimulating  the  central  nervous  sys¬ 
tem  on  an  animal.  Tlis  was  done  by  radio- frequency 
control  of  the  electrical  stimulus  sent  to  Implanted 
electrodes. 


Sarah  Mellon  Scalfe  Radiation  Lab. ,  Pittsburgh,  Pa. 
see  Pittsburgh  U.  Sarah  Mellon  Scalfe  Radiation 
Lab. ,  Pa. 


2714 

Sheffield  U.  (Gt.  Brit. ). 

[FORMATION  AND  ROLE  Or  RADICALS  IN  FLAVO- 
PROTEIN  CATALYSES],  Final  rept.  1962  [4]p. 
(AFOSR-4325)  (AF  EOAR-61-2)  Unclassified 

The  work  dealing  with  cytochrome  oxidase  on  a  bio- 
luminescent  system  and  on  compounds  in  mixtures  of 
oxidized  and  reduced  flavin  mononucleotide  is  summar¬ 
ized.  The  degree  to  which  the  cytochrome  oxidase 
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reac'tons  can  be  represented  as  due  to  partial  reactions 
with  oxygen  oi  cytochromes  a3  and  a  has  been  exten¬ 
sively  studied  with  the  aid  ot  a  comjxiter.  The  estab¬ 
lishment  of  the  lile-time  at  reduced  (lavic  mononucleo¬ 
tide  in  the  presence  c£  molecular  oxygen  was  prelimi¬ 
nary  to  tiie  study  id  bloluminescenre.  Analysis  of  the 
(actors  Involved  in  the  luminescent  reaction  la  still 
underway. 
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Sheffield  U.  (Gt.  Brit.). 

THE  NATURE  OF  COMPOUNDS  PRESENT  IN  MIX¬ 
TURES  OF  OXIDIZED  AND  REDUCED  FLAVIN  MONO¬ 
NUCLEOTIDES,  by  Q.  H.  Gibson,  V.  Massey,  and 
N.  M.  Atherton.  [1962]  jl5]p.  incl.  dlagrs.  tables, 
rels.  (Sponsored  jointly  by  Air  Force  Office  o!  Scien¬ 
tific  Research  under  (AF  EOAR-61-2],  Medical  Re¬ 
search  Council,  and  Public  Health  Service) 

Unclassified 

Published  in  Biochem.  Jour. .  v.  85:  369-382.  Nov. 


The  composition  of  the  equilibrium  mixtures  obtained 
by  mixing  kr.own  amounts  of  flavine  mct.onucleotide 
(FMN)  and  reduced  FMN  (FMNH.,)  have  been  studied  by 
spectrophotometry,  fluorimetry,  and  electron- spin- 
resonance  spectrometry.  The  major  component  of  the 
mixtures  containing  more  than  2mM  total  flavine  is  a 
species  absorbing  at  900  mu  which  is  regarded  as  a 
charge  transfer  complex  (CT)  between  FMNH,  and 
FMN.  Comparison  of  the  specli  ophotometric  and  elec¬ 
tron-spin-resonance  data  show  a  close  correlation  be¬ 
tween  the  extinction  at  570  mu  and  the  concentration  of 
the  free  radical.  When  the  radical  concentration  is 
plotted  against  total  percentage  of  FMNH2  ft  constant 

flavine  concentration,  a  strongly  asymmetric  curve  Is 
obtained  with  a  max  at  about  70%  reduction.  Evidence 
Is  presented  that  this  asymmetry  is  due  to  the  presence 
of  another  radical  species,  a  complex  between  the  semi- 
quinooe  and  FMNHj.  The  formation  of  the  complex  be¬ 
tween  the  semiquinone  and  the  FMNH2  is  inhibited  in  the 

pi  esence  of  solutes  such  as  caffeine  and  ure.  and  in 
various  organic  solvents  (fortnamide,  dimethyl  sulfox¬ 
ide,  propylene  glycol,  and  MeOH).  In  aqueous  solution 
(0. 13M  phosphate,  pH  6.  3)  the  data  are  consistent  with 

KF  =  lOmM 

the  following  equilibria:  2  FMN  ^ - -  (FMN  >2; 

KFH2  =  mM 

2FMNH2  - - = - w  (FMNH2)2;  FMNHj  * 

Kct  =  0. 445raM  K-  =  10® /M 

FMN  -1 - CT:  CT  -r= - ■- 


2FMNH,  FMNH  ♦  FMNHj 


KFMNH2FMNH  =  5.  6tnM 


(FMNHjFMNH).  The  effect  of  changing  the  solvent  on 
the  relation  between  the  extinction  at  570  mo  and  that  at 
900  mu  suggests  that  the  charge  transfer  complex 
(900  mu  band)  is  a  precursor  of  the  free  semiquincne. 
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Sheffield  U.  (Gt.  Brit. ). 

REACTIONS  OF  CYTOCHROME  OXIDASE  WITH  OXY¬ 
GEN  AND  CARBON  MONOXIDE,  by  Q.  H.  Gibson  and  C. 
Greenwood.  [1962]  (14  ji.  incl.  diagrs.  tables,  refs. 

[AF  EOAR-61-2]  Unclassified 

Published  In  Biochem.  Jour. ,  v.  86:  541-554.  Mar.  1963. 

The  reaction  of  the  Yonetani  preparation  of  cytochrome 
oxidase  with  carbon  monoxide  is  accurately  second-or¬ 
der  with  a  rate  constant  8  x  10^M* 1  3ec* 1  at  20'  and 
activation  energy  of  6. 4  kcal.  The  dissociation  velocity 
constant  of  carbon  monoxide  is  0. 023  sec"1  at  20“  and 
pH  7. 4.  In  the  Yonetani  preparation,  1/3  of  the  total 
iron  reacts  with  carbon  monoxide  to  form  the  carbon 
monoxide  compound  as  determined  both  by  spectropho¬ 
tometry  and  by  gasometrlc  methods.  The  reaction  of 
oxygen  with  reduced  cytochrome  oxidase  is  rapid  and 
the  course  of  the  reaction  is  complex.  At  low  oxygen 
concentrations  the  approximate  second-order  rate  con¬ 
stant  is  6  x  107  M* 1  sec*1  lor  the  Yonetani  preparation 
and  3  x  107  M*1  sec*1  for  the  Greenwood  (1963)  prepara¬ 
tion.  When  the  reaction  between  reduced  cytochrome 
oxidase  and  oxygen  is  followed  at  different  wavelengths , 
the  course  at  the  reaction  changes.  At  low  oxygen  con¬ 
centrations  (less  than  5  uM)  the  reaction  proceeds  faster 
when  followed  at  605  mu  than  when  followed  at  445  mu. 

At  concentrations  of  oxygen  above  10  uM,  the  observed 
changes  at  605  mu  are  slower  than  those  at  445  mu.  The 
apparent  second-order  rate  constant  at  445  mu  and  at 
low  oxygen  concentrations  increases  as  the  reaction 
proceeds,  at  high  oxygen  concentrations  it  decreases. 
These  changes  are  attributed  to  consecutive  reactions 
between  oxygen  and  reduced  cytochrome  a3,  and  between 
reduced  cytochrome  a3  and  oxidized  cytochrome  a.  Sat¬ 
isfactory  agreement  between  observation  and  calculation 
has  been  obtained  by  assuming  that  reduced  cytochrome 
a3  can  react  with  oxygen  witn  a  velocity  constant  of  1.  5  x 
10®  M*‘  sec"1  and  that  the  reaction  between  reduced 
cytochrome  a  and  cytochrome  a3  is  first-order  with  a 
rate  constant  of  1.  5  x  10®  sec*1.  The  spectrophoto- 
metrlr  changes  at  different  wavelengths  may  be  produced 
by  using  the  extinction  coef  icients  given  by  Yonetani. 
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Sheffield  U.  (Gt.  Brit.). 

MICROWAVE  ABSORPTION  IN  GADOLINIUM -YTTRIUM 
ALLOYS,  by  J.  Popplewell  and  R.  S.  Tebble.  11962] 
[2]p.  Incl.  diagr.  table.  (AFQSR-J581)  (Sponsored 
jointly  by  Air  Force  Office  of  Stientific  Research  under 
AF  EOAR-62-54  and  Department  of  Scientific  and  Indus¬ 
trial  Research)  AD  413770  Unclassified 

Presented  at  Eighth  Symposium  on  Magnetism  and  Mag¬ 
netic  Materials.  Pittsburgh,  Pa.,  Nov.  12-15.  1962. 


Also  published  in  Jour.  Appl.  Phys. ,  v.  34:  1343-1344, 
Apr.  1553. 
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The  paramagnetic,  antiferromagnetic,  and  ferromag¬ 
netic  states  of  the  gadolinium-yttrium  alloy  system  have 
been  examined  by  microwave  resonance  techniques. 

The  paramagnetic  g  values  are  found  to  be  concentra¬ 
tion  dependent  ranging  from  1. 9$  ±  0. 03  in  pure  gado¬ 
linium  to  2. 13  ±  0. 05  in  the  3.  7%  gadolinium  alloy. 

The  results,  in  particular  the  experimentally  deter¬ 
mined  g  shifts,  are  discussed  in  terms  of  the  Yosida 
development  of  Zener's  proposal  that  the  coupling  be¬ 
tween  d  (or  f)  spins  is  brought  about  by  exchange  inter¬ 
action  with  the  polarized  conduction  electrons.  (Con¬ 
tractor's  abstract) 

Sibley  School  of  Mechanical  Engineering,  Ithaca,  N.  Y. 
see  Cornell  U.  Sibley  School  of  Mechanical  Engineering, 
Ithaca,  N.  Y. 
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Siena  U.  Inst,  of  Pathology  (Italy). 

f DISTRIBUTION  OF  SOMATICALLY  EVOKED  RE¬ 
SPONSES  IN  THE  DIENCEPHALON)  Distribuzione  della 
nsposte  evocate  cel  diencefalo  dalla  stimolazione 
somatica,  by  P.  Rudomln,  G.  Carli  and  others.  [1961] 
[2]p.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  61(052)253  and  Rockefeller 
Foundation)  AD  632638  Unclassified 

Published  In  Boll.  Soc.  Ital.  Biol.  Sper. ,  V.  38:  1396- 
T3577T9ET7 

The  basal  diencephalon  of  locally  anesthetized  cats, 
immobilized  with  gallamine,  has  been  explored  with 
stereotaxi cally  oriented  electrodes  while  the  super¬ 
ficial  radial  nerve  was  stimulated  with  single  pulses 
Potential  distribution  when  leading  with  concentric  bi¬ 
polar  needle  electrodes,  has  been  compared  with  the 
distribution  of  evoked  responses  when  the  inner  core 
(180  micra  in  diameter)  of  the  needle  electrode  was 
used  as  exploring  element  against  an  indifferent  elec¬ 
trode  on  the  scalp  (so  called  monopolar  recording). 

The  diencephalic  area  which  appears  to  be  activated 
by  somatic  impulses  when  the  monopolar  arrangement 
is  used  is  much  larger  than  the  area  wherefrom  re¬ 
sponses  are  recorded  with  the  bipolar  concentric  lead. 
The  possibility  that  unipolar  leads  may  also  record  ac¬ 
tivity  spread  from  some  distance  is  discussed.  (Con¬ 
tractor’s  abstract) 
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Siena  U.  Inst,  of  Pathology  (Italy). 

'SHAM  RAGE  BEHAVIOR  OF  THE  ACUTE  DECORTI¬ 
CATE  CAT  AFTER  INTERRUPTION  OF  ASCENDING 
PATHWAYS  TO  THE  HYPOTHALAMUS]  Comportamento 
di  falsa  rabbia  nel  gatto  decorticato  dopo  interruzione 
delle  vie  dl  proiezior.e  ascendente  all'ipotalmo.  by  G. 
Carli,  A,  Malliani,  and  A.  Zanchetti.  [1961]  [2]p. 
(Sponsored  Jointly  by  Air  Fo  ce  Office  of  Scientific 
Research  under  AF  61(052)253  and  National  Research 
Council)  AD  632637  Unclassified 

Published  in  Boll.  Soc.  Ital.  Biol.  Sper..  v.  36:  1398- 
Y599.  1961. 


Sham  rage  behavior  persists  unmodified  after  acute  inter¬ 
ruption  of  the  mammillary  peduncle  system  elth«-  at  the 
caudal  or  at  the  rostral  midbrain  level,  or  after  destruc¬ 
tion  of  the  rostral  pole  of  the  mesencephalic  gray  mat¬ 
ter.  (Contractor's  abstract) 
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Siena  U.  Inst,  -t!  Pathology  (Italy). 

CENTRAL  NERVOUS  MECHANISMS  IN  CIRCULATION 
REGULATION,  by  C.  Bartorelli  and  A.  Zanchetti. 

May  31,  1962,  13p.  incl.  refs.  (AF  61(052)253) 

AD  632506  Unclassified 

The  diencephalic  mechanisms  for  rage  were  found  to  be 
under  the  inhibitory  control  of  sino-aortic  pressoceptors, 
and  to  be  excited  by  chemoceptive  firing.  Inhibitory  as 
well  as  excitatory  effects  can  be  induced  also  from  the 
reticular  formation.  Lesion  experiments  indicate  that 
rate  activity  is  supported  by  the  activating  reties  ar  sys¬ 
tem.  f.  .*  pping  diencephalic  responses  to  somatic  stimu¬ 
li  has  W  lo  delir.e  some  limited  foci  of  activation.  A 
tonic  ■  a.  ‘.tory  role  on  arterial  pressure  exerted  by  af- 
ferents  ;i  am  hestrt  and  lungs  is  described.  (Contrac¬ 
tor’s  abstract) 
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Siena  U.  Inst,  of  Pathology  (Italy). 

CENTRAL  NERVOUS  MECHANISMS  IN  CIRCULATION 
REGULATION  AND  FUNCTIONAL  DERANGEMENT  (HY¬ 
PERTENSION),  by  C.  Bartorelli.  Annual  summary  rept. 
no.  1,  May  1.  1960-Apr.  30,  1961,  8p.  incl.  reft). 

(AF  61(052)253)  AD  632584  Unclassified 

The  investigations  carried  cut  include  an  analysis  of: 

(1)  ascending,  inhibitory,  and  cxc‘t'.!'---y  mechanisms 
regulating  autonomic  and  somatic  hypothalamic  activity 
and  sham  rage  oehavior.  (2)  the  interrelationship  be¬ 
tween  posterior  hypothalamus,  brain  stem  and  cardio¬ 
vascular  afferents.  and  (3)  different  brain  stem  contri¬ 
butions  to  circulatory  control.  The  plans  for  the  follow¬ 
ing  quarter  are  also  discussed. 
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Siena  U.  Inst,  of  Pathology  (Italy). 

FUNCTIONAL  RELATIONSHIP  BETWEEN  MIDBRAIN 
RETICULAR  FORMATION  AND  LATERAL  HYPOTHAL¬ 
AMUS  (Abstract),  by  P.  Rodomin,  A.  Malliani.  and  A. 
Zanchetti.  [1962]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  cf  Scientific  Research  under  AF  61(052)253  and 
Rockefeller  Foundation)  Unclassified 

Published  in  Proc.  Internat'l.  Union  of  Physiological 
Sciences;  Twenty-second  Iriernat'l.  Cong. ,  Leyden 
(Netherlands)  (Sept.  10-17,  1952),  Amsterdam.  F> 
cerpta  Medica  Foundation,  v.  2:  Abstract  no.  113i, 

1962. 

Experiments  have  been  p.-rlormed  in  locally  anesthetized 
cats  to  compare  the  afferent  projections  from  the 
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somatic  system  (single  pulses  to  one  radial  nerve)  to 
both  midbrain  reticular  formation  and  lateral  hypothala¬ 
mus.  Preamplifier  filters  were  set  so  lhat  both  slew 
wares  and  unit  responses  could  be  recorded  by  means 
of  tungsten  microelectrodes.  The  following  data  sug¬ 
gest  that  somatic  impulses  may  affect  the  2  structures 
paraUely,  although  partially  independent  activation  can 
aiso  occur.  (1)  No  fixed  relationship  between  the 
latencies  of  the  potentials  evoked  in  the  2  regions  has 
been  observed,  the  hypothalamic  often  trailing,  but 
sometimes  leading  the  reticular  response.  (2)  Simul¬ 
taneous  waxing  and  waning  of  both  types  of  response 
shows  that  their  peak  amplitudes  are  positively  corre¬ 
lated.  (3)  The  ratio  of  hypothalamic  to  reticular  poten¬ 
tials  is  increased  when  measured  on  responses  to  a  sec¬ 
ond  stimulus  of  a  pair  (240  msec  delay),  or  after  small 
doses  of  Thiopental  thus  indicating  that  the  hypothala¬ 
mus  is  relatively  less  depressed. 


2723 

Siena  U.  Inst,  of  Pathology  (Italy). 

INHIBITION  OF  DIENCEPHALIC  SHAM  RAGE  BEHAV¬ 
IOR  BY  LOWER  BRAIN  STEM  STIMULATION  (Ab¬ 
stract),  by  G.  Car  11,  A.  Malliani,  and  A.  Zanchetti. 
[1962]  [1  ]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  "Research  under  AF  61(052)233  ana  Consiglio 
Nazionale  delle  Recherche)  Unclassified 

Published  in  Proc.  Internat'l.  Union  of  Physiological 
Sciences;  Twenty-second  Interrat'l.  Cong. ,  Leyden 
(Netherlands)  (Sept.  10-17,  1962),  Amsterdam,  Ex- 
cerpta  Foundation,  v.  2:  Abstract  no.  1 134,  1962. 

The  effects  of  electrical  stimulation  of  medulla  and  pons 
through  stereotacticaliy  directed  electrodes  have  been 
studied  in  70  actute  decorticate  cats.  Either  excitation 
or  inhibition  of  sham  rage  behavior,  as  well  as  postural 
reactions,  could  be  elicited  from  the  lower  brain  stem. 
Attention  is  directed  toward  the  inhibitory  responses 
only.  The  following  results  have  been  obtained.  (1) 
Threshold  stimulation  (1-2  volts,  25-100  c/sec,  1 
msec)  o!  several  tegmenta!  points  could  block  the  spon¬ 
taneously  recurring  or  reflexly  evoked  outbursts  of 
rags,  while  being  without  any  effect  when  timed  during 
an  interval  of  quiet  of  the  preparation.  Both  somatic 
and  automatic  (pupillary,  respiratory,  and  circulatory) 
components  of  rage  behavior  were  simultaneously  In¬ 
hibited.  (2)  The  inhibitory  response  was  independent  of 
co-stimulation  of  cerebellofugal  fibers  coursing  through 
the  brain  stem,  as  it  could  be  obtained  also  In  cats  which 
had  undergone  total  cerebeliectomy  14-21  days  before. 

(3)  Inhibition  of  sham  rage  could  be  elicited  only  from 
the  medial  portions  of  the  reticular  formation,  but  in¬ 
hibitory  and  excitatory  points  were  quite  intermingled. 
(Contractor's  abstract) 
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Siena  U.  Inst,  of  Pathology  (Italy). 

MIDBRAIN  COURSE  OF  DESCENDING  PATHWAYS 
MEDIATING  SHAM  RAGE  BEHAVIOR,  by  G.  Carli. 


A.  Malliani,  and  A.  Zanchetti.  [1962]  [14 ^p.  Inch  Ulus, 
refs.  (Sponsored  jointly  by  [Air  Force  Office  of  Scien¬ 
tific  Research ] under  AF  61(052)253  and  Consiglio 
Nazionale  delle  Recherche)  Unclassified 

Published  In  Kxptr.  Wcuroi. ,  v.  7:  210-223,  Jan.  1963. 

The  midbrain  course  ol  descending  pathways  mediating 
sham  rage  behavior  has  best  investigated  in  thalamic 
cats.  Electrical  stimulation  of  the  lateral  hypothalamus 
has  b'jen  tested  for  rage  outbursts  before  and  following 
variots  lesions  in  the  midbrain.  The  following  lesions 
were  found  not  to  impair  transmission  o!  the  ib'sctjaaiwr 
hypothalamic  influences:  transection  of  the  rostral  third 
of  the  central  periaqueductal  gray  and  adjacent  tegmen¬ 
tum,  with  Interruption  of  the  hypcthalamic  component  cf 
Schiitz's  dorsal  longitudinal  fasciculus;  midilne  lesions, 
including  the  medial  component  of  the  medial  forebrain 
bundle  to  the  ventral  tegmental  area  of  Tsai  and  to  the 
caudal  periaqueductal  gray;  and  lateral  tegmental  le¬ 
sions  involving  the  lateral  component  of  the  mediai  fore¬ 
brain  bundle  to  the  lateral  midbrain  tegmentum.  Large 
lesions  involving  most,  though  not  all,  of  the  tegmentum 
at  the  midcolllcular  level  impaired,  but  did  not  abolish, 
rage  responses  to  lateral  hypothalamic  stimulation.  It 
is  concluded  that  descending  connections  from  the  lateral 
hypothalamus,  responsible  for  the  peripheral  manifesta¬ 
tions  of  rage,  are  diffuse  through  the  midbrain,  includ¬ 
ing  both  the  lateral  and  the  medial  components  of  the 
medial  forebrair.  bundle,  and  possibly  the  dorsal  longi¬ 
tudinal  fasciculus  as  weU. 
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Siena  U.  Inst,  of  Pathology  (Italy). 

TONIC  REFLEX  REGULATION  OF  THE  CAT'S  BLOOD 
PRESSURE  THROUGH  VAGAL  "NON-AORTIC”  AFFER- 
ENTS,  by  M.  Guazzl,  A.  Libretti  and  A.  Zanchett:. 
[1962]  [2J>.  incl.  dlagrs.  (AF  61(052)253)  AD  632650 

Unclassified 

Published  in  Experlentia,  v.  18:  185-136.  1962. 

The  experiments  hat .  :--ucceeded  in  demonstrating  the 
quan'itative  importance  of  the  tonic  reflex  influence  ex¬ 
erted  by  afferent  vagal  fibers  on  arterial  pressure,  its 
independence  of  concomitant  respiratory  changes,  and 
that  its  origin  is  different  from  that  of  the  classical  af¬ 
ferent  fibers  running  in  the  aortic  nerve.  (Contractor's 
abstract) 


Slcane  Physics  lab. ,  New  Haven,  Conn. 

see  Yale  U.  Sloane  Physics  Lab. ,  New  Haven,  Conn. 
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Smithsoman  Inst.  Astrophyslcal  Observatory,  Cambridge, 
Mass. 

NEW  DESIGN  FOR  A  GAS- FLOW  PROPORTIONAL 
COUNTER,  by  F.  B.  Riggs.  Jr.  [1962]  [4]p.  incl. 

Ulus,  dlagrs.  refs.  (AF  13(600)1596)  Unclassified 
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Published  in  Rev.  Sclent.  Instr.,  v.  34:  332-395,  Apr. 

19537 

Describes  a  compact  design  lor  a  gas-flow  proportional 
counter.  Externally  adjustable  end  plates  for  correct¬ 
ing  the  electric  field  allow  pulse-height  distribution 
curves  comparable  with  those  from  long  counters,  al¬ 
though  the  counting  volume  is  It  In.  in  diameter  and 
1  1/16  in.  long.  A  tr  tsistorized  preamplifier  Inside 
the  counter  case  prov  ies  clear  pulses  with  low  back¬ 
ground  in  a  low  impedance  line.  The  gas-flow  propor¬ 
tional  counter  described  here  has  3  significant  features: 
(I)  low  noise,  approximately  1%  of  the  FeKft  pulse 

heignt.  (2)  low  impe-'ance  output  from  the  first  pream¬ 
plifier;  (3)  energy  spread  less  than  20%,  in  spite  of 
short  length  and  L«i  ge  d-araeter 
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Smithsonian  Inst.  Astrupfcysical  Observatory,  Cambridge, 
Mass. 

PRECISE  ALIGNMENT  USING  TEFLON-COATED 
STEEL,  by  C.  W.  Peterson  and  F.  B.  Riggs,  Jr. 

[1962]  [1  jp.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)1596  and  National 
Science  Foundation)  Unclassified 

Published  in  Rev.  Sclent.  Instr.,  v.  34:  114,  Jan.  1963. 

The  smooth  alignment  of  heavy  instruments  was  achieved 
with  a  positioning  table  and  with  a  heavy  telescope  by  use 
of  a  Teflon-steel  and  Teflon-Teflon  bearings. 
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South  Carolina  U.  Dept,  ol  Chemistry,  Columbia. 

REACTIONS  OF  FREE  RADICALS  WITH  AROMATIC 
RINGS,  by  D.  F.  DeTar.  Final  rept.  Sept.  1,  1957- 
A«g.  31,  1963.  Oct.  1,  1962  [!3]p.  tncl.  diagrs. 
iS,->  i  ooperation  with  Florida  State  U. ,  AF  AFOSR-62- 
279)  (AFOSft-1373)  (A  F  49(638)88)  Unclassilied 

Thus  ,-epor;  is  a  summary  ol  work  accomplished:  (1)  An 
intensive  study  of  the  reaction  of  b-nzoyl  peroxide  with 
ber.ri.ie  and  the  reaction  of  chior  jbenzoyl  peroxide  with 
benzen?,  (2;  Studies  of  cyclizatior.  via  free  radicals, 
and  1.3}  Studies  ui  diazontum  ion-diaiotate  equilibria. 
This  nas  implications  for  the  Gomberg-Bachmann 
reaction. 


2729 

South  Carolina  U.  Dept,  of  Electrical  Engineering, 
Columbia. 

MILLIMETER  WAVE  TRANSMISSION  BY  NON- WAVE¬ 
GUIDE  MEANS,  byR.  G.  Fellers.  |ItS2]  f7]p.  inc). 
illus.  diagrs.  tables,  refs.  (AFOSR-392S)  (AF  18- 
(603)43)  Unclassified 

Also  oubllshed  in  Microwave  Jour. ,  v.  5:  80-86,  May 

T95T - 

For  abstract  see  item  no.  2730,  Vo!..  VI. 
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South  Carolina  U.  Dept,  of  Electrical  Engineering, 
Columbia. 

MILLIMETER  WAVE  TRANSMISSION  BY  NON-WAVE¬ 
GUIDE  MEANS,  by  R.  G.  Fellers.  [Iii62]  [7j>.  Incl. 
Ulus,  diagrs.  tables,  refs.  (AFOSR-J366)  (AF  18(803)- 
43)  AD  450098  Unclassified 

Also  published  in  Microwave  Jour. ,  v.  5:  80-86,  May 

T95E - 

This  jnper  discusses  an  investigation  of  the  use  erf  free 
space  transmission  between  a  pair  of  appropriately 
spaced  and  designed  radiators  as  a  possible  replacement 
for  waveguide  transmission  within  a  millimeter  wave¬ 
length  system.  In  developing  a  free  space  transmission 
system,  it  is  necessary  to  design  and  develop  devices 
which  will  perform  the  same  functions  In  free  space  aB 
those  performed  by  conventional  waveguide  components 
aryl  instruments.  Among  the  needed  devices  are  du- 
plexers,  directional  couplers,  attenuators,  wave  meters, 
hybrid  Junctions,  reflcctometers  and  a  means  of  trans¬ 
mission  around  corners. 


2731 

South  Carolina  U.  Dept,  of  Electrical  Engineering, 
Columbia. 

(NON -WAVEGUIDE  METHODS  OF  MILLIMETER  WAVE 
TRANSMISSION],  byR.  G.  Fellers.  Final  rept,  Apr.  1, 
1961-Mar.  31,  1962.  Aug.  1962,  21p.  incl.  diagrs. 
tables.  (AFGSR-3535)  (AF  AFOSR-61-53)  AD  285390 

Unclassified 

This  reseat  ch  to.net  ns  the  study  of  millimeter  electro- 
magnetii  ■»  -'e  diffraction  theory,  design  erf  various 
geometrn  s  for  transmission  and  reflection  of  these 
waves,  design  ol  r.ew  antenna  feed  systems,  and  the 
adaptation  of  optical  frequency  methods  to  the  solution 
of  millimeter  wave  problems. 


2732 

South  Carolina  U.  [Dept,  of  Physics)  Columbia. 

(COLLECTION  OF  LOW  SPEED  ELECTRONS  BY  ME¬ 
TALLIC  SURFACES],  by  (W.  R.  FerrlsJ.  Final  rept. 
(1362]  8p.  (AFOSR-3532)  (AF  43(638)175)  AD  288282 

Unclassified 

The  collection  of  very  low  velocity  electrons  by  metallic 
surfaces  is  a  complex  phenomenon  and  merits  further 
study.  Contamination  is  always  present  and  may  be  a 
powerful  factor  in  the  behavior  of  a  particular  surface. 
The  electrons  rejected  by  a  surface  influence  the  char¬ 
acteristics  of  electron  devices  in  many  ways,  among 
them  being  the  macroscopic  phenomenon  known  as 
"black  out"  as  well  as  second  order  effects  such  as  gain 
variation  w  dc  amplifiers,  frequency  drift  In  oscillators, 
and  noise  in  high  gain  amplifiers.  (Contractor's 
abstract) 
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Southampton  U.  (Gt.  Brit. ). 

REACTION  OF  VANADIUM  (IV)  CHLORIDE  WITH 
SOME  ALIPHATIC  AMINES,  by  M.  W.  Duckworth  and 
G.  W.  A.  Fowles.  [1962]  [7jp.  (AF  61(052)318) 

Unclassified 

Published  in  Jour.  Less-Common  Metals,  v.  4:  338- 

mriBi- 

The  reactions  at  room  temperature  of  VCl^  with  an  ex¬ 
cess  of  several  primary  and  secondary  aliphatic  amines 
are  studied.  Ebch  primary  amine  (NH2H,  R  =  Me,  Et, 
Pr  and  Bu)  gp'es  an  aminobaslc  VCl^,  VC12(NHR)2‘ 
NK2R,  which  is  Insoluble  In  the  usual  organic  solvents. 
The  thermal  decomposition  of  these  compounds  shows 
that  amine  is  steadily  lost  when  heated  In  vacuo  up  to 
1004,  although  there  is  apparently  *•»  composition  of 
particular  stability.  Nevertheless,  a»  —  60 6 ,  these 
substances  change  color  from  green  to  purple,  Indicat¬ 
ing  a  change  In  the  environment  of  the  V  atom.  Two 
V-Cl  bonds  are  arainolyzed  by  the  secondary  amines 
(NHRj,  R  =  Me,  Et,  Pr).  Structures  for  the  com¬ 
pounds  are  proposed  on  the  basis  of  spectroscopic  stud¬ 
ies.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

REACTIONS  OF  THE  2-BORNYL  RADICAL.  I.  THE 
DECARBON YLATION  OF  2-  FORM YLBORNAN  E,  by 
J.  A.  Berson  and  C.  J.  Olsen.  {1962}  (6 Jp.  inci. 
diagrs.  tables,  refs.  (AF06R-2313)  (Sponsored  jointly 
by  Air  Force  Office  at  Scientific  Research  under  AF  18- 
(600)1544,  Alfred  P.  Sloan  Foundation,  Office  of  Ord¬ 
nance  Research  and  Richfield  Oil  Corp. ) 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  SOc. ,  v.  84: 

3T7S^5TE37Aug.  20,  1962. 

The  di-t-butyi  peroxioe-lnduced  dtcarbonylation  of  2- 
formylbornase  in  the  liquid  phase  at  138*  gives  mainly 
burnane  and  traces  of  borr.eno  and  tricyclene  as  the 
sole  CjQ-hydrocarbon  products.  The  hypothetical  re¬ 
arrangement  product  2,3,3-trlmethylnorhorosne  (:so- 
camphane)  Is  not  observed  and  cannot  be  present  to  an 
extent  greater  than  about  0. 1%  of  the  total  volatile  hy¬ 
drocarbon  formed.  The  chain  length  for  carbon  monox¬ 
ide  production  In  the  decarbonylation  varies  with  the 
ratio  of  peroxide  to  aldehyde  usc-d  and  ranges  from 
about  0. 4  to  4. 8  as  the  ratio  >  .enges  from  about  unity 
to  about  0. 1.  At  high  initial  ratios,  the  yields  of  dis¬ 
proportionation  products  (bornene  and  tricyclene)  in¬ 
crease  at  the  expense  of  bornane,  suggesting  an  In¬ 
creased  importance  of  radical -radical  reactions  rela¬ 
tive  to  hydrogen  abstraction.  {Contractor's  absm  ct) 
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Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

REACTIONS  OF  THE  2-BORNYL  RADICAL.  II.  A  FREE 
RADICAL  WAGNER-MEERWEDi  REARRANGEMENT,  by 
J.  A.  Berson,  C.  J.  Olsen,  and  J.  S.  Walia.  {1982} 
[12}p.  lncl.  diagrs.  tables,  refs.  (AFQSR-2314)  (Spon¬ 
sored  Jointly  by  Air  Force  Olflce  of  Scientific  Research 
under  AF  18(600)1544,  Alfred  P.  Sloan  Foundation, 

Office  of  Ordnance  Research  and  Richfield  Oil  Corp. ) 

Unclassified 

Also  published  in  Jour.  Amo  .  Chem.  Soc. ,  v.  84: 
333735348', “Sept.  5,  1962. 

The  thermal  decomposition  of  ?.-azobornane  In  the 
solvents  diphenyl  ether  and  n-hexadecane  at  tempera¬ 
tures  above  250"  gives  a  mixture  of  hydrocarbons, 
among  which  is  2  3, 3-trlmethylnorbornane  (isocam- 
phane),  resulting  irom  formal  Wagner-Meerwein  rear¬ 
rangement.  The  latter  hydrocarbon  arises  by  a  cleavage- 
recycllzatlon  mechanism,  an  Interpretation  supported  by 
the  formation  of  isocamphane  a3  well  ...s  bo.  aane,  1-p- 
menthene,  tricyclene  and  bornne  in  the  decomposition  of 
either  2-azocamphane  or  1-a^o  „is-2(2, 2,  f-trlmetbyl- 
3-cyclopentenyl)- ethane.  Furtlier  support  f.j."  classical 
rather  than  mesomeric  product-forming  intermediates 
is  provided  from  the  normal  rates  of  decomposition  of 
the  azo  compounds,  from  the  dependence  of  the  product 
distribution  on  the  source  of  radicals,  and  from  the 
stereochemistry  of  the  hydrogen-abstraction  by  the 
2, 3, 3-trimethyl-2-norbornyl  radical,  which  gives  both 
isomers  of  isocamphane.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

CONDUCTIVITY  OF  MIXEL  SODIUM  DECYL  AND 
DODECYL  SULFATES-  THE  COMPOSITION  OF  MIXED 
MICELLES,  byK.  J.  Mysels  and  R.  J.  Otter.  [1961} 
[12]p.  incl.  diagrs.  table,  refs.  (AFOSR-1949)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(638)309  and  Office  of  Naval  Research) 

Unclassified 

Presented  at  139th  meeting  of  ihe  Nat'l.  Amer.  Chem. 
Soc. ;  Symposium  on  Structure  of  Micellar  Solutions. 
Mar.  1961. 

Also  published  in  Jour.  Colloid  Sci. ,  v.  16.  462-473, 

OcTTSSr 

Prec.se  measurements  oi  conductivity  of  solutions  of 
pure  sodium  decyl  and  dodecyl  sulfates  and  their  mix¬ 
tures  in  the  region  of  the  critical  micelle  concentration 
(cmc)  are  reported  and  the  erne  values  of  the  mixed 
systems  are  evaluated.  An  empirical  interpretation  of 
these  results  is  proposed  which  leads  to  a  self-con¬ 
sistent  assignment  of  composition  to  the  mixed  micelles. 
This  interpretation  is  based  on  an  extrapolation- the 
conductivity  vs  concentration  plot,  to  obtain  the  concen¬ 
tration  of  monomers  in  a  mixed  solution  In  the  same 
way  in  which  the  cmc  is  obtained  in  a  pure  system. 

This  extrapolated  concentration  is  assumed  to  be  the 
cmc  of  the  mixed  monomers,  again  in  analogy  with  the 
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,ii re  system.  Tills  concentration  the'efore  determines 
the  composition  of  the  equilibrium  monimers.  The 
composition  of  the  mixed  micelles  is  then  d»I<  lated  by 
difference.  (Contractor's  abstract) 
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Southern  California  U.  ^ept.  of  Chemistry,  Los  Angeles. 

THERMODYNAMIC  ASPECTS  OF  MIXED  MiCELLES- 
APPL1CATION  TO  AN  EMPIRICALLY  ESTABLISHED 
EQUILIBRIUM,  by  K.  J.  Mysels  and  R.  J.  Otter 
[1961 )  j7jj.  incl.  diagrs.  refs.  (AFOSR-1949A) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)309  and  Office  of  Nava!  Re¬ 
search)  Unclassified 

Presented  at  139th  meeting  of  theNat'l.  Amer.  Chem. 
Soc. ;  Symposium  on  Structure  of  Micellar  Solutions, 
Mar.  1961. 

Also  published  in  Jour.  Colloid  Sci. ,  v.  16:  474-480, 
Oct.  1961. 

Relationships  between  the  overall  composition,  in 
terms  of  mole  fraction  of  2  micelle-forming  compo¬ 
nents,  in  a  solution  of  these  2  components  and  the  criti¬ 
cal  micelle  concentration  eu  the  one  hand  and  the  com¬ 
position  of  the  mixed  micelles  on  the  other,  are  re¬ 
viewed  and  activity  coefficients  introduced  to  account 
for  the  behavior  of  real  systems.  It  is  shown  that  the 
behavior  of  the  critical  micelle  cjncentration  is  not  a 
sufficient  criterion  for  the  ideality  of  the  system,  that 
the  contribution  to  nonideality  of  the  2  components  can 
be  resolved,  and  that  the  ideality  of  the  mor.oraeric 
solution  may  be  tested  if  the  composition  of  mixed 
micelles  is  known.  These  considerations  a  ?  applied 
to  the  results  obtained  in  (see  item  no.  ?7,< .  Vol.  VI) 
for  the  sodium  decyl  and  doSicyl  sulfate-  •  nd  indicate 
definite  deviations  from  ideality  for  the  whole  system 
as  well  as  for  the  monomeric  solution.  These  devia¬ 
tions  are.  however,  not  very  large  and  affect  the  mixed 
critical  micelle  concentration  insignificantly.  (Con¬ 
tractor's  abstract) 
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Southern  California  Dep*.  of  Chemistry.  Los  Angeles. 

AN  APPROACH  TO  GAS  MEMBRANE  OSMOMETRY, 
ty  K.  J.  Mysels  and  E.  Gonick.  r1961][3jp.  (AFOSR- 
1951)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)309,  National  Science 
Foundation  and  Research  Corp. )  Unclassified 

Also  published  in  Jour.  Phys.  Chem..  v.  65;  1631- 
1633,  Sept.  1961. 

Osmometry  is.  in  principle,  the  most  sensitive  method 
of  measuring  colligative  properties.  Truly  semiper- 
meable  membiar.es  are  scarce.  The  membrane  fo-med 
by  an  inert  gas  held  in  nonwetted  capillaries  between  the 
solvent  and  the  solution  is  discussed.  The  gas-phase 
gap  is  permeable  to  i^O  vapor  but  completely  impervi¬ 
ous  to  any  nonvolatile  solvent.  Membranes  are  prepared 
by  siliconizing  a  commercial  membrane  filter  of  high 


porosity,  pores  1 1  u.  In  these  membranes,  thermal 
contact  between  the  2  surfaces  is  relatively  good.  Mem¬ 
branes  thus  prepared  are  compared  with  those  prepared 
by  the  porous-disk  method;  heat  transport  between  the 
2  surfaces  is  quite  slow  in  these  membranes.  The 
driving  force  for  the  transport  of  solvent  In  membranes 
prepared  by  either  method  is  the  difference  in  vapor 
pressure  between  the  2  surfaces.  The  experimental 
rate  is  considerably  higher  than  the  theoretical  one. 

The  osmometer  used  is  a  modification  of  the  application 
described  by  Scatchard,  et.  al.  Experiments  are  con¬ 
ducted  mainly  with  3  x  10‘^M  KC1  on  the  solution  side. 
Steady  values  are  difficult  to  obtain;  probab’e  causes 
for  this  are  discussed.  It  is  not  always  possible  *o  cal¬ 
culate  the  rate  of  transport,  even  when  steady  values 
are  obtained.  (Math.  Rev.  abstract) 

2739 

Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

SOAP  FILMS  AS  A  TOOL  FOR  THE  STUDY  OF  COL¬ 
LOIDAL  STABILITY,  by  J.  Lyklema.  [1962]  [8  ]p.  Incl. 
diagrs.  refs.  (AFOSR-2891)  (AF  49(638)309) 

AD  400173  Unclassified 

Also  published  in  Recueil  Trav.  Chim.  Pays-Bas,  v. 

8i:  690-897,  Sept.  /Oct.  1962. 

The  same  factors  that  govern  the  stability  of  hydrophobic 
colloidal  systems  influence  the  behavior  of  thin  deter¬ 
gent  films.  The  study  of  soap  films  can  therefore  clarify 
many  of  the  problems  relating  to  colloidal  stability,  and 
vice  versa.  The  advantages  and  limitations  of  the  soap 
film  approach  are  discussed.  An  interesting  way  cf 
performing  such  experiments  is  to  investigate  the 
thickness  of  slowly  formed  soap  films.  Some  results  of 
this  method  are  set  forth.  (Contractor's  abstract) 
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Southern  California  U.  [Dept,  of  Chemistry]  Los  Angeles. 

FLOW  IN  THIN  LIQUID  FILMS,  by  J.  Lyklema,  P.  C. 
Scholten,  and  K.  J.  Mysels.  [1962]  [24  ]p.  ‘.icl.  diagrs. 
table,  refs.  (AFOSR-5174)  (AF  49(638)309)  AD  416373 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  69:  116-123, 
Jan.  1965, 

An  improved  experimental  method  for  studying  vertical 
soap  films  slowly  pulled  out  of  a  solution  is  described 
and  the  interpretation  cf  the  optical  thicio  ess  measure¬ 
ments  is  discussed.  The  behavior  of  mol  le  fllmo 
presents  complications  which  are  described.  Rigid 
films  on  the  other  hand  give  results  for  films  thicker 
than  800-1100  A,  which  agree  very  closely  with  Fran- 
kel’s  Law  relating  film  thickness  to  the  velocity  of  pull¬ 
out.  Since  Franke!' .  law  is  derived  on  the  assumption 
that  the  viscosity  is  constant  up  to  the  momCayer,  this 
agreement  proves  the  absence  of  any  thici  rsgidified 
water  layers  (or  cf  slip)  in  the  neighborhood  of  the 
surface.  (Contractor's  abstract) 
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Southern  California  U.  Dept,  of  Chemistry,  Cos  Angeles. 

INORGANIC  SULFUR  REAGENTS.  I.  THE  THIONYL 
HALIDES,  by  C.  M.  Baess,  N.  Kharasch,  and  R.  B. 
Langford.  (1981]  [15Jj.  incl.  diagrs.  table,  refs. 
(AFOSR-266)  (Sponsored  Jointly  by  Air  Force  Office 
<4  Scientific  Research  under  AF  49(638)718  and 
i Haller  Chemical  Co. )  Unclassified 

While  it  is  clear  that  many  compounds  of  the  inorganic 
sulfur  reagents  hare  now  become  of  the  greatest  theo¬ 
retical  and  practical  Interest,  yet  there  has  been  a  lack 
of  correlative  and  review  papers  which  would  serve  to 
focus  attention  on  them.  It  seemed  desirable  to  prepare 
a  series  of  brief  articles,  each  of  which  would  give  a 
thorough  entry  to  the  literature  on  a  selected  group  of 
these  substances.  The  present  paper  concerns  the 
thionyl  halides,  SOX^.  The  known  examples  of  this 
group  of  compounds  are  shown,  together  with  the  other 
known  compounds  of  sulfur  and  halogen,  and  of  sulfur, 
oxygen  and  halogen. 

2742 

Southern  California  U.  Dept,  c!  Chemistry,  Los  Angeles. 

SULFENIC  ACIDS  AND  THEIR  DERIVATIVES.  XLI. 
SULFENYL  NITRATES  AND  SULFINYL  RADICALS,  by 
R.  M.  Topping  and  N.  Kharasch.  (1962]  [4  Ji.  (AFOSR- 
267)  (AF  49(638)718)  AD  621222  Unclassified 

4356  P^)bllSh1^a^n  Jocr'  Chem-  •  2?:  4353- 

Sulfenyl  nitrates,  RSONOj,  represent  a  novel  class  cf 
sulfenyl  compounds.  The  preparation  of  the  first  ex¬ 
amples  is  described  and  some  of  their  properties  are 
recorded.  The  near-quantitative  conversion  of  sulfenyl 
nitrates  to  thiosulfcnate  esters  (2RSONt>2  -  RSOjSR  * 

2NO,,)  is  demonstrated  and  interpreted  as  a  dimeriza¬ 
tion  reaction  of  sulflnyl  radicals.  (Contractor's 
abstract) 


2743 

Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

THE  INTRAMOLECULAR  THERMAL  REARRANGE¬ 
MENT  OF  THE  BICYCLO(3. 2. OjHEPTENYL  TO  THE 
BICYCLO[2. 2. 1]-HEPTENYL  SYSTEM,  by  J.  A. 
Berson  and  J.  W.  Patton.  [1962]  (2]p.  incl.  diagrs. 
refs.  (AFOSR-3905)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)828 
and  Petroleum  Research  Fund)  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84: 
3406-3407,  Sept.  5,  1962. 

The  stereospecific  thermal  isomerization  of  syn-cis- 
blcyclo(3.2.0]hept-2-enyl-6-acctate  to  exo-5-nor- 
bornenyl-2-acetate  is  reported.  The  2  most  likely 
mechanisms  for  the  conversions  arc:  (1)  cleavage  at 
carbon  1  and  carbon  7,  establishment  of  a  double  bond 


at  carbon  1  and  carbon  2,  and  re-cycllzation  by  connec. 
tlon  of  carbon  7  and  carbon  3;  and  (1 )  formation  of  a 
vinyl-cyciopropane  from  a  cyclopentene,  followed  by 
conversion  of  the  la»ter  to  a  different  cyclopentene. 


2744 

Souihern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

ABSOLUTE  INFRARED  INTENSITIES  IN  CRYSTALLINE 
C2H4  AND  CjD^,  by  G.  M.  Wleder  and  D.  A.  Dows. 

(1962)  [6fc.  Incl.  diagrs.  tables,  rels.  (AFO6R-64-0126) 
(AF  49(638)1308)  AD  431073  Unclassified 

Alsu  published  in  Jour.  Chem.  Phys. ,  v.  37:  2990- 

J5S5rSic7T5ri962. 

Absolute  infrared  intensities  cf  the  ungerade  fundamen¬ 
tals  of  crystalline  C2H4  and  C2D4  have  been  measured 
under  high  spectral  resolution  at  63“  K  and  compared 
with  the  available  Intensity  data  in  the  gas  phase.  The 
intensity  changes  from  gas  to  solid  vary  considerably 
among  modes  of  the  same  symmetry  species.  Attempts 
to  predict  the  transfer  of  Intensity  among  certain  vibra¬ 
tional  modes  in  the  crystal  by  an  intermolecular  hydro¬ 
gen  repulsion  coupling  mechanism  have  met  with  limited 
success.  Intensity  sum  rules  are  discussed.  (Contrac¬ 
tor's  abstract) 
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Southern  California  U.  (Dept,  of  Electrical  Enginet-iing] 

Los.  Angeles. 

ELECTROMAGNETIC  RADIATION  FROM  AN  ELEC¬ 
TRIC  DIPOLE  IN  A  COLD  ANISOTROPIC  PLASMA,  by 
H.  H.  Kuehl.  [1962]  (9)p.  tael,  diagrs.  (AFOSR-J12G) 
(AF  49(638)522)  AD  400447  Unclassified 

Also  published  in  Phys.  Fluids,  v.  5:  1095-1103, 

5cjrt7T5BIT 

The  general  solution  to  the  problem  of  monochromatic 
radiation  from  an  electric  dipole  In  a  magnetically 
biased,  cold  tenuous  plasma  is  presented.  It  is  found 
that,  generally,  several  waves  exist  in  the  radiation 
zone,  traveling  in  different  directions  with  different  in¬ 
dices  of  refraction.  For  certain  ranges  of  the  plasma, 
gyro,  and  operating  frequencies,  the  field  becomes  very 
large  in  certain  directions  compared  with  that  in  other 
directions,  producing  highly  directive  radiation  charac¬ 
teristics.  In  general,  the  expression  for  the  field  is 
quite  complicated  although  several  special  cases  are 
treated  which  yield  simple  solutions.  For  high  operating 
frequency  it  is  found  that  the  radiation  pattern  is  identi¬ 
cal  to  the  isotropic  case  alinough  a  Faraday  rotation 
takes  place.  Solutions  are  given  for  low  and  very  low 
frequencies  which  place  in  evidence  the  guiding  nature  of 
the  magnetostatic  field.  For  the  case  of  a  large  magneto¬ 
static  field  it  is  shown  that  only  2  waves  exist  and  that  the 
time-average  power  flow  is  purely  radial.  (Contractor's 
abstract) 
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2746 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

NOTE  ON  VISCOUS  AND  DIFFUSION  STRESSES  IN  A 
MULTI-COMPONENT  GAS  MIXTURE,  by  J.  C. 
Williams,  in.  [196!  )5p.  (AFOSR-1230)  (AF  49(638)- 
831)  Unclassified 

From  a  physical  poinl  of  view,  it  does  net  seem  logical 
to  divide  the  stress  tensor  into  viscous  and  diffusion 
parts  since  at  the  microscopic  level  the  same  velocities 
which  are  involved  in  the  transport  of  momentum,  and 
hence  give  rise  to  viscosity,  are  involved  in  diffusion. 

In  fact,  one  mirht  argue  that  viscous  stresses  arise 
from  the  diffusion  of  momentum.  This  view  would  be 
consistent  with  the  fact,  pointed  out  by  von  Kdrman, 

•hat  the  viscosity  coefficient  for  the  mixture  is  defined 
in  such  a  way  that  the  momentum  transfer  by  means  of 
diffusion  is  included  into  the  viscous  stress  components. 
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Southern  California  U.  Engineering  Center,  Los  Angeles. 

KINETIC  EQUATIONS  FOR  PLASMAS,  by  T.  Koga. 
[1962]  [7]p.  incl.  diagrs.  rets.  (AFOSR-2006)  (AF  49- 
(638)831)  Unclassified 

Also  published  in  Phys.  Fluids,  v  5:  705-711,  June 

T9S£ - 

The  effect  of  the  inner-core  field  which  Is  induced  by  a 
charged  particle  within  the  Landau  distance  and  lias 
been  neglected  in  current  kinetic  theories  of  plasmas, 
is  investigated  from  the  transport-theory  viewpoint. 

In  the  equation  for  a  1-particle  distribution  function, 
the  effect  of  the  outer-core  field  between  the  Landau 
distance  and  the  Debye  distance  is  represented  by  the 
friction  ar.d  diffusion  terms  of  the  Fokker-Planck 
type,  while  the  effect  of  the  Inner-core  field  is  repre¬ 
sented  by  the  collision  term  of  the  Boltzmann  type. 

The  magnitudes  of  these  terms  are  compared  with  each 
other.  It  is  shown  that  the  collision  term  may  be  larger 
than  the  friction  and  diffusion  terms  under  certain  con¬ 
ditions.  When  the  effect  of  the  outer-core  field  is  larger 
than  that  of  the  inner-core  field,  the  assumption  of 
weak  interaction  is  shown  not  to  be  valid.  The  possible 
nonlinear  and  non-Markovian  behavior  of  a  particle  is 
considered  only  implicitly.  The  radiation  phenomena 
are  neglected.  (Contractor's  abstract) 
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Southern  California  U.  Engineering  Center.  Los  Angeles. 

PRESSURE  LAG  THROUGH  ORIFICES  AND  SHORT 
TUBES  FOR  SMALL  PRESSURE  RATIOS  AND  FLOW 
CONDITIONS  FROM  FREE  MOLECULE  TO  CONTIN¬ 
UUM  by  J  G.  Everton  and  F.  O.  Smetana.  Jan.  1962, 
26p.  incl-  iilus.  diagrs.  (USCEC  rept.  no.  83-211) 
(AFOSR-2360)  (AF  49(638)83) )  AD  274626 

Unclassified 


Experiments  were  conducted  to  determine  the  time  re¬ 
quired  for  the  pressure  in  a  1-1  volume  to  rise  to  33%  of 
final  value  when  filled  through  a  short  tube.  Tube 
length  to  diameter  ratios  at  0.  5  to  8. 0  were  tested.  Ini¬ 
tial  pressure  in  the  volume  ranged  from  about  25a  to 
about  25  mm.  The  pressure  at  the  upstream  end  of  the 
fill  tune  was  maintained  at  1. 25  times  the  Initial  pres¬ 
sure  in  the  volume  for  all  runs.  A  rapidly  acting  pneu¬ 
matic  valve  was  opened  to  connect  the  2  chambers.  It 
was  found  that  the  fill  time  could  be  predicted  quite 
satisfactorily  at  both  pressure  extremes  by  variants  of 
conventional  theory.  At  Intermediate  pressure,  how¬ 
ever,  no  satisfactory  theoretical  prediction  was  found. 
(Contractor's  abstract) 


2749 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

THE  CRITERION  OF  RAREFACTION  OF  PLASMAS,  by 
T.  Koga.  Mar.  1962  [9>>.  Incl.  dagr.  (USCEC  rept. 
no.  83-212)  (AFOSR-2361)  (AF  49(63v)831)  AD  274627 

Unclassified 

According  to  the  analysts  of  kinetic  equations  of  particles 
in  plasmas  given  in  a  previous  report  (see  item  no.  2664, 
Vol.  V)  rarefaction  rt  a  plasma  is  define?.  The  cri¬ 
terion  of  rarefaction  is  divided  into  2  peris:  1  Is  the  con¬ 
dition  of  the  discrete  binary  Interactions  of  particles 
which  permits  us  to  define  a  free  path;  the  other  is  the 
comparison  between  the  mean  free  path  and  a  representa¬ 
tive  dimension  of  the  field  (the  Knuds  ell  number).  The 
first  condition  is  determined  by  the  number  density  of 
particles  and  the  temperature  (the  average  energy  of 
random  motions  of  particles).  In  the  regime  of  rare¬ 
faction,  the  basic  kinetic  equations  are  of  the  Boltzmann 
type.  (Contractor's  abstract) 
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Southern  California  U.  Engineering  Center,  Los  Angeles. 

A  STUDY  OF  COMPRESSIBLE  AND  INCOMPRESSIBLE 
VISCOUS  FLOW  IN  SLENDER  CHANNELS,  by  J.  C. 
Williams,  IB.  June  1332  181  J>.  incl.  diagrs.  refs. 
(USCEC  rept.  no.  83-213)'  (AFOSR-2361)  (AF  49(638)- 
831)  AD  277587  Unclassified 

An  analytical  study  is  made  of  viscous  compressible  and 
incompressible  flow  in  slender  channels.  By  perform¬ 
ing  an  order  of  magnitude  analysis,  similar  to  that  em¬ 
ployed  in  deriving  the  Prandtl  boundary  layer  equations, 
a  set  of  approximate  equations  of  motion,  valid  for  the 
entire  compressible  or  Incompressible  viscous  flow  field 
in  eleoder  channel?,  was  obtained.  These  approximate 
equations  o’  motion  are  identical  with  the  Prsndtl  bound¬ 
ary  layer  equations,  it  is  found  that  accurate  similar 
solutions  in  the  incompressible  2-dimensional  problems 
are  possible  for  flows  in  converger!  or  divergent  chan¬ 
nels  with  plane  walls.  For  incompressible  axisymmetrSc 
flow,  similar  sole  ions  are  possible  for  flow  in  channels 
where  the  wall  shape  varies  exponentially  with  'he 
distance  along  the  channel.  In  the  case  of  2-dis.icnsi.5oal 
compressible  flow  with  adiabatic  walls,  similar  solu¬ 
tions  are  possible  for  a  variety  of  wall  shapes  and  pres¬ 
sure  gradients.  A  detailed  s'vdy  of  compressible  flows 
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in  convergent -divergent  channels  is  made  to  determine 
the  effects  of  viscosity  on  the  location  of  the  sonic  line, 
on  the  pressure  ratio  at  the  geometric  throat  and  on  the 
discharge  coefficient  for  such  channels.  (Contractor's 
abstract) 


2751 

Southern  California  U.  [Engineering  Center  ] !  is  Angeles. 

SELF-SIMILAR.  AND  PSEUDOSIMILAR  SOLUTIONS  OF 
BLAST  WAVES  IN  ELECTROGASDYNAMICS.  by  K. 
Oshizna.  Aug.  1962,  3 ’ip.  lncl.  diagrs.  tables,  refs. 
(USCECi-ept.  no.  83-215)  (AFOSR-3C72)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  un¬ 
der  AF  •!9(o38)831  and  Office  of  Naval  Research) 

AD  2849,'M  Unclassified 

Also  published  in  Jour.  Phys.  Soc.  Japan,  v.  19:  1057- 
1M3,  June  19647 

Using  tne  electrogasdymmical  equations  and  the  Po.sson 
equation,  a  characteristic  length  Re,  which  is  propor¬ 
tional  to  the  Debye  length  divided  by  a  ionization  rate  of 
a  gan,  is  defined.  The  length  plays  an  important  role  in 
the  cUctrogasdynamical  blast  wave.  Since  the  classi¬ 
cal  gisdynamical  blast  wave  with  a  constant  energy  con¬ 
tained  in  it  has  a  characteristic  length,  (Ro),  which  is 
defined  by  the  constant  energy,  the  essential  parame¬ 
ters  of  the  electrogasdynamical  blast  wave  with  a  con¬ 
stant  energy  In  it  are  Ro  and  Re.  or  the  square  of  its 
ratio,  Ao.  A  sell-similar  solution  of  the  electrogas- 
dynawlcal  blast  wave  is  found.  Its  shock  front  propa¬ 
gates  exponentially  with  time  and  its  energy  also  in¬ 
creases  exponentially  with  time.  Several  numerical 
calculations  with  various  values  of  the  parameter,  Re, 
have  been  carried  out.  This  solution  contains  a  classi¬ 
cal  gasdynamlcal  blast  wave  as  A  limiting  case  of  Re 
approaches  Infinity.  (Contractor's  abstract) 


2752 

Southern  California  U.  Engineering  Center,  Lcs  Angeles. 

ON  THE  CURRENT  COLLECTED  BY  A  CHARGED 
CIRCULAR  CYLINDER  IMMERSED  Di  A  TWO-DIMEN¬ 
SIONAL  RAREFIED  PLASMA  STREAM,  by  F.  O. 
Smetana.  [1962)  [27 jp.  inch  diagrs.  table.  (AFOSR- 
3684)  (Sponsored  jointly  by  Aeronautical  Systems  Divi¬ 
sion.  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)831  and  Rome  Air  Development  Center) 

Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc. 

Third  InterSrir Symposium,  Paris  (France)  (June 
1962),  New  York,  Academic  Press,  Suppl.  2,  v.  2: 
65-91,  1963  (AFOSR-5310) 

Assuming  that  the  concentration  of  ions  and  electrons 
near  a  small,  charged  cylinder  In  a  plasma  stream 
does  nbt  alter  the  symmetry  of  the  force  field  appre¬ 
ciably,  one  can  determine  the  trajectory  of  any  parti¬ 
cle  In  the  stream  when  under  the  Influence  of  this  field, 
provided  the  motion  is  collisionless.  By  summing  over 
all  particle  velocities  in  the  undisturbed  stream  (one 
may  take  a  Maxwell -Boltzmann  distribution),  it  is  pos¬ 


sible  to  find  the  number  of  orbits  which  intersect  the 
cylinder.  This  depends  among  other  ihlngs  upon  the 
radial  extent  of  the  field.  When  the  field  extends  more 
than  10  cylinder  radii,  the  flux  varies  but  slightly  with 
changes  in  field  extent.  The  same  Is  true  when  the  field 
extent  is  very  small.  For  intermediate  field  extent 
considerable  error  can  result  If  the  value  is  not  known 
reasonably  well.  An  approximate  Poisson  equation  is 
developed  and  solved  and  this  appears  to  yield  errors 
in  the  flux  no  larger  than  10%.  The  results  of  the  nu¬ 
merical  integrations  for  the  cylinder  current  are  pre¬ 
sented  graphically.  (Contractor's  abstract) 


’753 

Southern  California  U.  Engineering  Center.  Los  Angeles. 

THE  GENERALIZED  VALIDITY  OF  THE  BOLTZMANN 
EQUATION  FOR  IONIZED  GASES,  by  T.  Koga.  [1962] 
[19)>.  inch  diagrs.  table,  refs.  (AFOSR-3685) 

(AF  49(638)831)  Unclassified 

Also  published  in  Rarelied  Gas  Dynamics;  Proc.  Third 
Internat'i.  Symposium,  Paris  (France)  (June  1962), 

New  vork.  Academic  Press,  Suppl.  2,  v.  1:  75-93, 

1963.  (AFOSR-5312) 

It  is  suggested  that,  in  kinetic  equations  lor  plasmas, 
the  effect  of  the  inner  core  field  induced  by  a  charged 
particle  within  the  Landau  distance  io,  in  most  practical 
cases,  larger  than  the  effect  of  the  weak  field  outside 
‘he  Landau  distance.  The  predominant  effect  is  repre¬ 
sented  by  collision  terms  of  the  Boltzmann  type.  The 
criterion  of  rarefaction  of  plasmas  is  considered.  The 
incoherent  radiation  phenomena  are  neglected.  (Con¬ 
tractor's  abstract) 


2754 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

INTERACTIONS  OF  CHARGED  PARTICLES  IN  PLAS¬ 
MAS,  byT.  Koga.  [1961]  [12jp.  lncl.  diagr.  (AFOSR- 
3686)  (AF  49(638)831)  Unclassified 

Three  dimensionless  numbers  ai  e  considered.  The 
first  is  the  average  kinetic  energy  of  a  particle  divided 
by  the  macroscopic  Coulomb  potential,  the  second, 
amplitude  of  potential  fluctuation  divided  by  the  average 
kinetic  energy,  and  the  third,  the  number  which  repre¬ 
sents  the  frequency  of  strong  encounters.  By  means  of 
these  numbers,  plasmas  are  classified  into  several  types 
The  condition  under  which  Boltzmann-type  equath  ns  are 
valid  is  considered. 
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Southern  California  U.  [Engineering  Center]  Los  Angeles. 

INTERACTION  BETWEEN  A  RADIO  WAVE  AND  A  HIGH- 
TEMPERATURE  PLASMA,  by  T.  Koga.  [1962]  [6Jj. 
incl.  diagrs.  (AFOSR-3687)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [aT  49(638)831] 
and  Office  of  Naval  Research)  Unclassified 
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Published  In  Phys.  Fluids,  v.  5:  1552-1557,  Dec.  1962. 

The  elfect  of  the  temperature  of  a  fully  Ionized  plasma 
on  its  conductivity  to  a  radio  wave  is  investigated,  tak¬ 
ing  into  consideration  the  finite  wavelength  of  the  radic 
wave.  The  order  of  the  effect  is  kT/(ma2),  where  T  is 
the  temperature  of  the  gas,  m  the  mass  of  an  electron, 
k  the  Boltzmann  constant,  a  the  phase  velocity  of  the 
wave.  The  relativistic  effect  is  not  considered. 


2756 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

EXPERIMENTAL  STUDY  OF  HYPERSONIC  RAREFIED 
FLOW  NEAR  THE  LEADING  EDGE  OF  A  TtfIN  FLAT 
PLATE,  by  R.  L.  Chuan  and  S.  A.  Walter.  [1962] 

(15 jp.  incl.  illus.  diagrs.  tables.  (AF06R-3688) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)831  and  Office  of  Naval  Re¬ 
search)  Unclassified 


interactions  between  the  charged  particles  are  fairly  com¬ 
plicated  so  that,  the  usual  concept  of  collision  is  not 
valid.  In  a  sense  of  approximation,  the  collision  may  be 
separated  from  group  interaction  under  the  condition  that 

3kT/2  >  e^n1//3.  Here,  3kT/2  is  the  average  energy  of 
motion  of  a  particle,  e  the  electronic  charge,  and  n  the 
number  density  of  charged  particles.  In  this  note,  it  is 
propsed  that  several  plausible  assumptions  by  which  the 
solution  to  these  equations  may  be  approached:  (1)  The 
probability  of  mutual  collisions  between  electrons  is 
negligibly  small  compared  with  the  probability  of  colli¬ 
sions  between  electrons  and  heavy  particles;  and  (2)  The 
mass  of  a  heavy  particle  is  much  larger  than  the  mass 
of  an  electron.  There  are  3  types  of  collisions  between 
an  electron  and  a  heavy  particle  that  are  considered:  (a) 
simple  collision,  (b)  ionization  collision,  and  (3)  recom¬ 
bination  collision. 
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Southern  California  U.  Engineering  Center,  Los  Angeles. 


Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
lnternat’1.  Symposium,  Paris  (France)  )J'me  1962)) 
New  York,  Academic  Press,  Suppl.  2.  v.  >■  328-342, 
1963.  (AFOSR-5310) 


Measurements  of  surface  pressure  and  pitot  pressure 
distributions  in  the  neighborhood  of  the  leading  edge  of 
a  thin  flat  plate  are  made  under  2  sets  of  flow  condi¬ 
tions:  M„  *■  6,  0. 01  cm  and  “-8,  =-  0. 4  cm. 

The  surface  pressure  behavior  appears  to  follow  con¬ 
tinuum  hypersonic  viscous  Interaction  prediction,  with 
a  monotonic  increase  of  pressure  with  increasing  value 


of  the  hypersonic  interaction  parameter, 


_/Ca»  M» 


even  to  values  of  \  beyond  the  validity  of  theory,  al¬ 
though  the  slope  of  p  vs  \  is  much  lower  than  predicted. 
There  is  no  leveling  of  the  pressure  to  a  constant  value, 
as  predicted  both  by  the  continuum  theory  of  Oguchi 
and  the  kinetic  theory  of  Charwat,  even  at  distances  of 
the  order  of  one  mean  free  path  from  the  leading  edge. 
Pilot  pressure  profiles  reveal  a  straight  transition 
boundary  between  free  stream  and  disturbed  flow,  (not 
necessarily  a  shock),  beginning  at  the  leading  edge  and 
inclined  a.  an  angle  that  is  the  same  for  M_  *•  6,  and 
H„  *  8.  Velocity  slip  at  the  wall,  amounting  to  as  high 
as  60%  of  free  stream  velocity,  is  measured.  Local 
skin  friction  coefficient  calculated  from  measured  pitot 
pressures  agrees  fairly  well  with  continuum  theory. 
(Contractor's  abstract) 


RESEARCH  ON  RAREFIED  GASDYNAMICS  AND  PLAS- 
MADYNAMICS,  by  R.  L.  Chuan.  Sept.  1962,  118p. 
incl.  illus.  diagrs.  tables,  refs.  (USCEC  rept.  no.  83- 
101)  (AFOSR-4641)  (AF  49(638)831)  AD  406432 

Unclassified 

Research  activites  in  the  field  of  rarefied  gasdynamics 
during  the  period  Sept.  1960  to  Aug.  1962  are  reported 
in  summary.  Most  of  these  constitute  continuation  of 
work  reported  previously,  particularly  in  the  experi¬ 
mental  studies  of  rarefied  gasdynamics  and  the  attendant 
development  of  equipment  experimental  tools.  New 
activities  have  been  mainly  in  the  general  area  of  plas- 
madynamics  which  is  distinguished  from  magnetohydro¬ 
dynamics  in  that  the  gas  in  question  is  only  partially 
ionized  and  the  electrical  conductivity  is  far  from  ap¬ 
proaching  infinity.  This  represents  a  direction  towards 
treating  realistic  problems,  some  of  which  are  of  engi¬ 
neering  interest,  such  as  the  re-entry  radio  communica¬ 
tion  problem.  (Contractor's  abstract) 
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Southern  California  U.  Engineering  Center,  Los  Angeles. 

VISCOUS  COMPRESSIBLE  AND  INCOMPRESSIBLE  FLOW 
IN  SLENDER  CHANNELS,  by  J.  C.  Williams,  m.  [1962] 
[lOjp.  incl.  diagrs.  refs.  (AFOSR-J481)  (AF  49(638)- 
831)  AD  408215  Unclassified 


Southern  California  U.  Engineering  Center,  Los  Angeles. 

THE  BOLTZMANN  EQUATION  FOR  ELECTRONS  IN  A 
PLASMA,  by  T.  Koga,  J.  G.  Everton,  and  P.  C.  Wilber. 
[1962]  [7j>.  incl.  table.  (AFOSR-3689)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)831  and  Office  of  Naval  Research) 

Unclassified 

A  model  of  plasmas  is  proposed  in  this  letter.  Since 
electromagnetic  fields  are  induced  by  charged  particles. 


Also  published  in  A1AA  Jour. ,  v.  1:  186-195,  Jan.  1963. 

An  analytical  study  is  made  of  viscous  flow  in  slender 
channels.  Similar  solutions  to  the  approximate  equations 
of  motion,  valid  for  flow  at  moderate  or  high  Reynolds 
numbers  in  slender  channels,  are  found  for  incompress¬ 
ible  2-dimensional  andaxisymmetric  flows  and  for  compress 
ible  flows  through  2-dimensional  channels  with  adiabatic 
walls.  A  study  of  compressible  flows  in  convergent- 
divergent  channels  yields  results  regarding  the  elfect  of 
viscosity  on  the  location  of  the  sonic  line,  on  the  pres¬ 
sure  ratio  at  the  geometric  throat  and  on  the  discharge 
coefficient  for  such  channels.  (Contractor's  abstract) 
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Southern  California  U.  Engineering  Center,  Los  Angeles. 

OPERATIONAL  CHARACTERISTICS  OF  A  CRYOPUMP 
USED  IN  A  LOW-DENSITY  WIND  TUNNEL,  by  J.  G. 
Everton.  [1962]  (5 jp.  incl.  Ulus,  diagrs.  tables. 

[AF  49(833)831]  Unclassified 

Published  in  1982  Trans.  Ninth  Nat'l.  Vacuum  Sympo- 
sium,  I,os  Angeles,  Calif.  (Oct.  31-Nov.  2,  1962),  ed. 
by  G.  H.  Bancroft.  New  York,  Macmillan  Co. ,  1962, 
p.  227-231. 

While  the  original  cryopump  fell  short  of  expected  per¬ 
formance,  the  experience  gained  from  it  led  to  a  rela¬ 
tively  simple  modification  which  has  recently  been  ac¬ 
complished  and  which  has  multiplied  the  operational 
capability  several  fold.  This  paper  discusses:  (1)  the 
design  and  operation  of  the  original  cryopump.  (2)  the 
modification  of  the  pump,  and  (3)  operational  charac¬ 
teristics  subsequent  to  the  modification. 
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Southern  California  U.  [Engineering  Center]  Los  Angeles. 

i  REE- MOLECULE  FLOW  FIELD  OVER  A  FLAT 
PLATE  (Abstract),  by  H.  T.  Yai«.  [1962]  [1^- 
[AF  AF06R-63-551  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Oklahoma  U. ,  Norman,  Nov.  19-21,  1962. 

Published  in  Buli.  Amer.  Phys.  See. ,  Series  n,  v.  8: 
497,  Aug.  28,  19u3. 

The  flow  field  over  a  finite  flat  plate  shorter  than  the 
free- stream  mean  free  path  is  studied  in  detail.  The 
discontinue  5  2-stream  molecular-distribution  function 
and  the  line-of-slght  principle  are  employed.  In  the 
particular  case  of  no  free-stream  motion,  any  circular 
arc  subtending  the  plate  as  its  chord  is  a  constant- 
density  line.  This  result  is  independent  of  the  form  of 
the  distribution  function  and  may  be  verified  experi¬ 
mentally  by  density  visualization  over  a  thin  film  heated 
or  cooled  in  a  low-density  chamber.  Assuming  2- 
stream  Maxwellian  distribution,  density,  velocities, 
stresses,  temperature,  and  heat  fluxes  for  the  entire 
flow  field  are  obtained.  They  are  expressed,  with  free- 
stream  speed  ratio  (Mach  number)  and  plate  to  free- 
stream  speed  ratio  as  parameters,  in  the  form  of  infi¬ 
nite  series.  These  flow  quantities  reduce  to  conven¬ 
tional  free- molecule  results  on  the  plate  and  approach 
correct  free-stream  values  away  from  the  plate.  Nu¬ 
merical  examples  are  worked  out  on  Honeywell-800 
and  IBM-7090  digital  computers. 
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Southern  California  U.  [Engineering  Center]  Los  Angeles. 

HYPERSONIC  WAKE  MEASUREMENTS  BEHIND  A 
SPHERE  AT  VERY  LOW  REYNOLDS  NUMBERS 
(Abstract),  by  R.  L.  Oman.  [1962]  [l]p.  [AF  AFOSR- 
63-55]  Unclassified 


Presented  at  meeting  of  (he  Amer.  Phys.  Soc. , 

Oklahoma  U. ,  Norman,  Nov.  19-21,  1982. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  8: 
?5T,'Aug.  28.  1963. 

Pitot  pressure  profiles  taken  in  the  wake  of  a  small 
sphere  (0.  58c  in.  diam)  show  the  strong  influence  of 
viscous  im«.ra:tion  (such  as  is  evident  in  hypersonic 
flow  around  the  leading  edge  of  a  body),  which  obliterates 
the  classical  near-wake  structure  of  expansion  and  re¬ 
compression.  The  experiments  are  performed  under  2 
sets  of  conditions:  (1)  moderate  density,  with  Mach 
number  5.  5,  Reynolds  number  (based  on  sphere  diam) 
585,  and  (2)  low  density,  with  Mach  number  8. 5, 

Reynolds  number  105.  In  the  former  case,  the  recom¬ 
pression  shock  in  the  near-wake  is  barely  discernible. 

In  the  latter  case,  for  which  the  Knudsen  number  based 
on  the  sphere  diameter  is  0.  35,  there  is  no  distinct 
shock  structure  around  and  behind  the  sphere.  Measure¬ 
ments  within  a  few  diameters  of  the  sphere  suggest  that 
the  analytical  model  of  a  void  swept  by  the  sphere  and 
be‘ng  refilled  after  the  passage  of  the  sphere  is  probably 
fairly  good.  The  pitot  pressure  on  the  center  line  is 
nearly  zero  just  behind  the  sphere;  and  rises  to  42%  ol  the 
free-stream  value  at  16.  5  diameters  downstream,  de¬ 
creasing  very  slowly  thereafter.  This  contrasts  with  the 
high-density  case  (measured  by  McCarthy)  where  the 
pitot  pressure  on  the  center  line  rises  to  24%  of  free- 
stream  value.  The  growth  of  the  half-width  wake  ap¬ 
pears  to  be  expressed  by  Yw/D  =  D/2  +  (\/D)®- 6,  where 
D  is  the  diameter  of  sphere  \  is  treasured  from  the  cen¬ 
ter  oi  the  sphere. 
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Southern  California  U.  [Engineering  Center]  Los  Angeles. 

PRELIMINARY  MEASUREMENTS  OF  THE  FLOW 
CHARACTERISTICS  THROUGH  A  CONVERGENT-DI¬ 
VERGENT  NOZZLE  IN  THF.  TRANSITION  REGIME  (Ab¬ 
stract).  by  F.  O.  Smetana.  [1962]  [l]p.  [AF  AFOSR- 
63-55]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Oklahoma  U. ,  Norman,  Nov.  19-21,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  8: 

500,  Aug.  28,  1963. 

In  an  effort  to  understand  the  low-density  gas-flow  phe¬ 
nomena  in  a  convergent-divergent  nozzle  in  order  to  de¬ 
termine  whether  lower  operating  limits  of  such  nozzles 
do  in  fact  exist,  measurements  were  made  of  the  varia¬ 
tion  of  the  discharge  coefficient  with  Reynolds  number 
and  over-all  pressure  ratio.  A  limited  amount  of  data 
on  the  variation  of  the  ratio  of  the  throat  pressure  to  the 
upstream-reservoir  pressure  with  upstream-reservoir 
pressure  for  maximum  mass  flow  was  also  obtained. 

The  results  of  these  measurements  indicated  that,  while 
the  characteristics  at  the  continuum  end  were  well-under¬ 
stood  and  those  at  the  free  molecule  end  could  be  ex¬ 
plained  at  least  qualitatively,  the  characteristics  in  the 
transition  regime  remain  difficult  lo  interpret  quantita¬ 
tively. 
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Southern  California  U.  (Engineering  Center]  Los  Angeles. 

REPLY  TO  COMMENTS  OF  PIETER  SCHRAM,  by  T. 
Koga.  (1962]  (2]p.  (AF  AFOSR  53-55] 

Unclassified 

Published  in  Phys.  Fluids,  v.  6:  454-455,  Mar.  1963. 

The  author  admits  that  Schram's  criticism  of  his  Fokker- 
Planck  analysis  (see  P.  Schram,  Phys.  Fluids,  v.  6: 
453-454,  Mar.  1563)  is  correct.  A  brief  discussion  of 
particle  correlations  is  given,  followed  by  another  at¬ 
tempt  to  describe  multiple  interactions. 
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Southern  Methodist  U.  Dallas  Seismclogical  Observatory, 
Dallas,  Tex. 

MACHINE  COMPUTATION  OF  EARTHQUAKE  HYPO- 
CENTERS,  by  E.  Herrin,  J.  Taggart,  and  C.  F. 

Brown,  Jr.  [1962]  [28]p.  incl.  tables,  refs.  (AFOSR- 
4360)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  AFOSR-61-137  and  National 
Science  Foundation)  AD  295947  Unclassified 

Also  (xibllshed  in  Jour.  Grad.  Research  Center,  v.  30: 
75-156;  July  1962. 

Machine  computation  of  hypocenters  using  the  method 
of  least  squares  not  only  provides  a  relatively  inexpen¬ 
sive  means  for  studying  earthquakes  in  time  and  space, 
but  also  provides  large  quantities  of  station  residuals 
all  computed  according  to  the  same  procedure  and  thus 
well  suited  to  statistical  analysis.  Studies  of  individual 
station  corrections  and  regional  differences  in  travel 
times  require  such  data.  Provision  was  made  for  the 
use  of  up  to  200  station  arrival-times  in  the  computa¬ 
tion.  Constants  for  the  various  stations,  together  with 
the  travel-time  tables,  are  stored  either  on  punched 
paper  tape  or  magnetic  tape,  and  may  be  selected  by 
the  operator  as  desired.  AH  of  the  solutions  given  in 
this  paper  were  obtained  using  the  Jeffreys-Builen 
travel  times.  The  computer  program  is  similar  to 
that  described  by  Bolt.  Notable  differences  exist,  how¬ 
ever,  in  the  weighting  of  the  residuals,  the  means  by 
which  the  equations  of  condition  are  set  up,  and  in  the 
calculation  of  focal  depths.  A  brief  outline  of  the  com¬ 
puter  program  is  given.  (Contractor’s  abstract) 
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Southern  Methodist  U.  Dallas  Seismologlcal  Observatory, 
Dailas,  Tex. 

USE  OF  FOCAL  DEPTH  DETERMINATIONS  IN  DIS¬ 
TINGUISHING  UNDERGROUND  BLASTS  FROM 
EARTHOUAKES,  by  E.  Herrin  and  J.  Taggart.  Final 
rept.  Dec.  1962  (52 ]p.  incl.  diagrs.  tables.  (AFOSR- 
4942)  (AF  AFOSR-61-137)  AD  402752  Unclassified 

The  first  step  in  the  determination  of  depth  of  focus  is 
to  comjxite  accurately  the  epicenter  of  the  event  in 
question.  A  study  of  the  accuracy  of  various  techniques 


for  locating  epicenters  has  revealed  that  regional  varia¬ 
tions  in  Pn  velocities  must  be  considered  when  travel 
paths  of  less  than  2000  km  are  to  be  used  in  the  computa¬ 
tion.  Because  stations  at  near  distances  from  the  epi¬ 
center  are  most  useful  in  determining  focal  depths,  care¬ 
ful  studies  of  region/ 1  velocities  are  necessary  to  this 
research  project,  along  with  the  development  of  new 
computer  techniques  allowing  for  regional  variations  in 
seismic  travel  times.  The  t  esults  of  this  type  of  re¬ 
search  along  with  other  projects  are  included  in  the  re¬ 
port.  Two  technical  papers  referred  to  In  the  report  are 
included  in  an  appendix  while  several  others,  either  pub¬ 
lished  or  in  press,  are  summarized  here. 
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Southern  Methodist  U.  Dallas  Seismologlcal  Observatory, 
Dallas,  Tex. 

REGIONAL  VARIATIONS  IN  Pn  VELOCITY  AND  THEIR 
EFFECT  ON  THE  LOCATION  OF  EPICENTERS,  by  E. 
Herrin  and  J.  Taggart.  (1962]  [10]p.  incl.  diagrs.  tables, 
rels.  (AF  AFOSR-61-137)  Unclassified 

Published  in  Bull.  Selsmol.  Soc.  Amer. ,  v.  52:  1037- 
1046,  bee.  1962. 

Evidence  from  recent  earthquakes  and  explosions  is  pre¬ 
sented  showing  substantial  regional  variations  in  the  ve¬ 
locity  of  Pn  in  the  U.  S.  These  variations  have  a  sig¬ 
nificant  effect  on  the  location  of  epicenters  by  the  least- 
squares- method.  A  contour  map  of  Pn  velocity  in  the 
United  States  is  included.  A  new  method  for  computer 
location  of  epicenters  is  described,  and  is  shown  to  de¬ 
crease  the  error  of  location  for  events  in  the  western 
United  States  by  as  much  as  an  order  of  magnitude. 
(Contractor's  abstract) 
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Southern  Research  Inst. ,  Birmingham,  Ala. 

THE  CATION  TRANSFERENCE  NUMBER  IN  AQUEOUS 
POTASSIUM  CHLORIDE  AT  70  TO  115",  by  J.  E. 

Smith,  Jr.  and  E.  B.  Dismukes.  [1962]  [2]p.  incl.  diagr. 
table,  refs.  (AFOSR-J725)  (AF  49(638)810) 

Unclassified 

Also  published  in  Jour.  Phys.  Chem. ,  v.  67:  1160- 
1161,  May  19637 

The  electric  resistance  method  was  used  to  determine  the 
transference  number  of  potassium  ion  in  approximately 
0.  IN  KC1  in  the  temperature  range  of  70-115'C.  Re¬ 
sults  are  presented  in  table  form.  From  the  range  of 
temperatures  for  which  data  are  now  available,  KC1  de¬ 
parts  from  the  usual  behavior  of  electrolytes  to  show 
transference  numbers  that  become  more  clearly  equal 
as  the  temperature  Increases. 
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Space  Recovery  Systems,  Inc. ,  El  Segundo,  Calif. 

STUDY  OF  SOFT  RECOVERY  FROM  TWO-STAGE 
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VEHICLES,  by  G.  G.  ochurr.  Jan.  1982,  76p.  incl. 
Ulus,  tables,  refs.  (ArpTR/DRA-62-2)  (AFOSR- 
2333)  (AF  29(600)2925)  .'  ”  272857  Unclassified 

Possible  recovery  meth^s  -‘or  vertically  reentering 
payloads  released  from  2-s*ige  boosers  are  Investigated 
and  discussed.  Reentry  trajectories  including  decelera¬ 
tion  and  heating  rates  were  calculated  for  a  series  of 
reentry  velocities  and  ballistic  parameters.  The  influ¬ 
ence  of  drag  variation  during  reentry  on  peak  decelera¬ 
tion  and  heating  rates  is  investigated.  A  recovery 
method  using  a  variable  area  drag  brake  (flexibraxe),  a 
parachute  system  and  aerial  snatch  by  helicopter  was 
selected  as  the  most  suitable  system  for  recovery  of 
a  payload  released  from  a  booster  consisting  of  an  XM- 
33  rocket  as  first  stage  and  an  ABLX  244  rocket  as  sec¬ 
ond  stage.  The  flexibrake  will  limit  the  may  deceleration 
to  15  G  and  the  max  deceleration  onset  rates  to  300 
G/sec.  Attitude  stabilization  of  the  payload  during  the 
entire  flight  is  maintained  by  a  hydrogen  peroxide  atti¬ 
tude  control  system.  Preliminary  weights  and  volumes 
for  the  payload  and  recovery  vehicle  were  estimated. 
(Contractor's  abstract) 


2770 

Sperry  Rand  Corp.  Univac  Div. ,  Philadelphia,  Pa. 

OPTIMIZATION  AND  STANDARDIZATION  OF  INFOR¬ 
MATION  RETRIEVAL  LANGUAGE  AND  SYSTEMS,  by 
E.  G.  Fossum,  G.  Kaskey  and  others.  Final  rept. 

July  1962,  27p.  incl.  diagrs.  tables.  (AFOSR-3126) 

(A F  49(638)835)  AD  273177  Unclassified 

A  series  at  studies  and  analyses  pertaining  to  that  part 
of  the  overall  information  (document)  retrieval  function 
concerned  with  the  storage  and  maintenance  of  the 
master  "index”  fUe  and  the  processing  of  search  re¬ 
quests  against  it  is  being  conducted.  This  report  pre¬ 
sents  the  results  of  work  over  the  past  2  yrs.  (Con¬ 
tractor's  abstract) 
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Stanford  Research  Inst. ,  Menlo  Park,  Calif. 

THE  LOGIC  OF  AN  APPROACH  TO  THE  ANALYSIS 
OF  COMPLEX  SYSTEMS,  by  K.  H.  Schaeffer.  Apr. 
1962,  42p.  incl.  refs.  (AF06R-2136)  (AF  49(638)- 
1020)  AD  275534  Unclassified 

In  an  attempt  to  evolve  a  general  method  for  systems 
analysis,  a  possible  approach  to  the  analysis  of  com¬ 
plex  man-machine  systems  is  discussed.  This  ap¬ 
proach  assumes  that  systems  can  be  divided  into  ele¬ 
ments  and  their  direct  relations,  where  the  elements 
include  the  components  and  the  processes  of  the  sys¬ 
tem,  as  weU  as  the  factors  external  to  the  system  which 
determine  it.  The  elements  and  direct  relations  are 
used  to  construct  a  representative  network  of  the  sys¬ 
tem.  The  system  is  then  analyzed  by  means  of  one  or 
more  mathematical  models.  These  models  are  evalu¬ 
ated  against  the  network  for  their  completeness,  in 
representing  the  system.  Elements  and  direct  rela¬ 
tions  which  were  not  modeled  or  were  only  inr/dequ.'tely 
modeled  are  then  described  by  less  formal  means.  In 


the  final  step,  the  mathematical  models  and  the  addi¬ 
tional  descriptions  are  judgmentally  integrated  by  the 
analyst.  (Contractor’s  abstract,  modified) 
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Stanford  Research  Inst. ,  Menlo  Park,  Calif. 

AUGMENTING  HUMAN  INTELLECT:  A  CONCEPTUAL 
FRAMEWORK,  by  D.  C.  Engelbart.  Summary  rept. 

Oct .  1962,  134p.  incl  Ulus,  diagrs.  refs.  (AFOSR- 
3223)  (AF  49(638)1024)  AC  289565  Unclassified 

A  detailed  conceptual  framework  explores  the  nature  of 
the  system  composed  of  the  individual  and  the  tools, 
concepts,  and  methods  that  match  his  basic  capabilities 
to  his  problems.  One  of  the  tools  that  shows  the  greatest 
immediate  promise  is  the  computer,  when  it  can  be 
harnessed  for  direct  on-line  assistance,  integrated 
with  new  concepts  and  methods.  (Contractor's  abstract) 
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Stanford  Research  Inst. ,  Menlo  Park,  Calif. 

A  PRELIMINARY  INVESTIGATION  AND  ANALYSIS  OF 
THE  ROLE  OF  SCIENTISTS  IN  RESEARCH  ORGANIZA¬ 
TIONS,  by  H.  M.  Vollmer.  Feb.  1962,  173p.  incl. 

Ulus,  diagrs.  tables,  refs.  (Technical  rept.  Phase  1) 
(AFOSR-2545)  (AF  49(638)1028)  AD  275937 

Unclassified 

A  review  of  past  studies  provided  the  basis  for  a  con¬ 
ceptual  representation  of  elements  commonly  included 
in  the  role  of  a  scientist  in  a  research  organlzaztion. 
Analysis  of  survey  data  indicated  differences  and  simi¬ 
larities  In  specific  role  expectations  of  research  scien¬ 
tists  in  an  industrial  research  laboratory  versus  ether 
types  of  employees  in  a  variety  of  organizations.  Com¬ 
parison  at  findings  from  this  survey  with  findings  from  2 
other  studies  suggests  that  situational  variations  in  the 
context  of  employment  may  have  considerable  effect  upon 
scientists'  expectations  regarding  relations  with  super¬ 
vision,  career  advancement  opportunities,  and  salary 
considerations.  The  importance  that  scientists  attach 
to  inteUectual  challenge  in  their  work  and  to  professional 
status  among  colleagues  appears  to  be  more  constant, 
regardless  of  variations  in  organizational  environment. 
(Contractor's  abstract) 
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Stanford  Research  Inst. ,  Menlo  Park,  Calif. 

VISUAL  INFORMATION  PROCESSING  IN  INSECTS,  by 
J.  C.  Bliss.  Summary  rept.  Oct.  14,  1961-Oct.  14, 
1962.  Nov.  1962,  42p.  incl.  illus.  diagrs.  tables,  refs. 
(Technical  rept.  no.  I)  (AF  49(638)1112)  AD  414386 

Unclassified 

This  report  describes  mathematical  analysis,  behavior 
experiments,  and  neurophysiological  experiments  aimed 
at  determining  the  mechanisms  of  visual  perception  in 
insects.  Tl.e  behavioral  experiments  with  the  beetle 
Lixus  indicate  that  spatial  processing  involving 
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autocorrelation  is  being  performed  among  the  ommatidia 
of  the  eye.  This  processing  was  studied  by  means  of  an 
optomotor  reaction  involving  a  turning  tendency  with 
movement  in  the  visual  field  Visual  processing  in  the 
beetle  Lixus  was  also  studied  by  means  of  microelec¬ 
trode  recording  of  electrical  nervrais  activity.  The 
electroretinogram  (ERG)  was  measured  for  various 
visual  stimuli  and  Bode  diagrams  were  determined  for 
email  changes  in  light  intensity.  Nonlinear  effects 
were  also  noted  for  large  channels  in  light  intensity. 
Spike  potentials  were  obtained  from  a  single  cell  which 
fired  with  a  change  in  light  intensity.  Spike  potentials 
were  also  obtained  from  the  ventral  nerve  cord,  anterior 
thoracic  region,  and  motor  nerve  stump  of  the  first  joint 
of  the  right  front  leg.  A  functional  model  is  proposed 
to  explain  the  behavioral  and  neurepnysiologlcal  results. 
(Contractor's  abstract) 
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Stanford  Research  Inst.  [Poulter  Labs.  ]  Menlo  Park, 

Calif. 

STUDY  OF  ORIGIN  AND  PROPAGATION  OF  DISTURB¬ 
ANCES  IN  THE  BURNING  OF  SOLID  PROPELLANTS, 
by  G.  A.  Agoston  and  G.  M.  Muller.  Narrative  prog¬ 
ress  rept.  no.  13,  Jan.  1-Mar.  31,  1982,  9p.  incl. 
illus  dlagrs.  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency;  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)565)  AD  609891 

Unclassified 

Progress  in  the  following  areas  is  summarized:  acoustic 
admittance  of  a  standard  sample.  Instrumentation  for 
burning  propellant  tests,  initial  burning  propellant  ex¬ 
periments,  obtaining  the  true  admittance  of  a  burning 
surface,  and  spectral  change  in  a  plane  acoustic  pulse 
of  finite  amplitude.  (Contractor's  abstract) 
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Stanford  Research  Inst.  (Poulter  Labs.  ]  Meric  Park, 
Calif. 

STUDY  OF  ORIGIN  AND  PROPAGATION  OF  DISTURB¬ 
ANCES  IN  THE  BURNING  OF  SOLID  PROPELLANTS, 
by  G.  A.  Agoston  and  G.  M.  Muller.  Narrative  prog¬ 
ress  rept.  no.  14,  .pr.  1-June  30,  1962,  5p.  incl. 
illus.  diagrs.  (Sponsored  Jointly  by  Advanced  Research 
Projects  Agency;  and  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)565)  AD  609892 

Unclassified 

Progress  is  reported  on  admittance  measurements  of 
cold  samples  by  the  reflected  pulse  method,  and  burn¬ 
ing  propellant  experiments.  (Contractor's  abstract) 


Stanford  Research  Inst.  Poulter  Labs. ,  Menlo  Park, 
Calif. 


Published  in  Bull.  Seismol.  Son.  Aroer. ,  v.  52:  869- 
■B&J,  Oct.  T§62. 

Those  aspects  of  shock  wave  propagation  which  differ 
qualitatively  from  linear  wave  propagation  are  discussed 
aid  illustrated.  These  Include  amplitude  attenuation, 
energy  dissipation  and  their  interrelations,  spectral 
intensity  distribution  and  Its  variation  with  distance, 
and  the  relations  of  wave  structure  to  thermodynamic, 
shear,  and  time-dependent  material  properties.  Perti¬ 
nent  formulae  are  derived  and  calculations  are  given  for 
a  rigid-locking  solid.  These  illustrate  the  concentration 
of  energy  at  low  frequencies  as  the  wave  progresses  and 
provide  upper  limits  for  the  rates  of  attenuation  peak 
shock  pressure  in  plane  and  spherical  geometries. 
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ALGEBRAS  OF  DIFFERENTIABLE  FUNCTIONS,  by 
K.  de  Lceuw  and  H.  MirUl.  (1962)  [5J>.  (In  coopera¬ 
tion  with  Dartmouth  Coll. )  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
294  and  AF  49(638)812,  and  National  Science  Foundation) 

Unclassified 

PubUshed  in  Bull.  Amer.  Math.  Soc. ,  v.  68:  411-415, 
July  1962. 

Let  Co  be  the  space  of  all  complex-valued  continuous 
functions  on  the  plane  which  vanish  at  Infinity,  acd  let 
D  be  the  subcoL'ectlon  of  functions  with  compact  support. 
Let  A  be  a  finite  set  of  differential  operators  Z  amn 

jtn+n/jxm  5yJ»  w)th  COnStant  coefficients.  Let  C0(A)  be 

the  completion  of  D  under  the  set  of  semi-norms  |’f|i«, 
'‘Bff»,  B  £  A,  with  each  indicated  norm  as  the  sup  norm. 
Each  Cq(A)  is  Invariant  under  translation.  Certain  sub¬ 
spaces  Cq(A)  are  also  invariant  under  all  rotations  of 
the  plane;  namely,  CgN  =  {f  c  Cglf  has  derivatives  of  all 
orders  less  than  or  equal  to  N  in  Cq),  and  C0  =nNC0N- 
If  A  is  a  proper  subnet  of  tdm+n/3zn  Szm;  m  +  n  *  N), 
then  Cg(A)  is  invariant  under  rotations  and  is  distinct 

from  any  of  the  above  mentioned  invariant  spaces. 
Moreover,  distinct  subsets  A  give  distinct  C0(A). 

Furthermore,  each  rotation-invariant  subcollection  dis¬ 
tinct  from  the  CqN  and  Cg“  is  given  by  an  N  and  an  A  as 
above.  If  the  sup  norm  is  replaced  throughout  by  the  Lp 
norm,  1  <  p  <  •,  there  are  no  analogues  of  the  Cq(A)  ir. 
the  prior  paragraph.  Analogous  results  are  also  stated 
for  algebras  of  functions  on  Riemann  surfaces  in  rela¬ 
tion  to  conformal  equivalences  between  such  surfaces. 

No  proofs  are  given  for  any  of  the  results  that  are  stated. 
(Math.  Rev.  abstract) 


CONCEPTS  OF  SHOCK  WAVE  PROPAGATION,  by  G.  E. 
Duvall.  (1962)  (25fc).  incl.  dlagrs.  refs.  (AF  49(638)- 
1086)  Unclassified 
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ANALYTIC  ME/iSURES  ON  COMPACT  GROUPS,  by  K. 
de  Leeuw  and  !.  GUcksberg.  [1962]  [5i>.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  49(638)294]  and  National  Science  Foundation) 

Unclassified 

Published  in  Bull.  Amer.  Math.  Soc. ,  v.  69:  46-50, 
Jan.  1963.  (Title  varies) 


Published  In  Proc.  Amer.  Math.  Soc.,  v.  14:  556-161, 


Let  C(X)  be  the  algebra  of  all  complex  continuous  func¬ 
tions  on  the  compact  Hausdorff  space  X  and  let  C(X)  have 
the  supremum  norm.  Let  A  be  a  closed  subalgebra  of 
C(X)  which  contains  the  constants  and  which  separates 
the  points  of  X.  For  any  closed  subset  F  of  X,  let  A(F 
be  the  subalgehra  of  C(F)  formed  by  the  restrictions  of 
the  elements  of  A  to  F.  The  author  proves  that  Jf  A !  F 
is  a  closed  subalgebra  of  C(F)  for  each  closed  subset  F 
of  X,  then  A  *  C(X).  (Math.  Rev.  abstract) 


An  extension  to  compact  abelian  groups  of  the  theorems 
of  F.  and  M.  Riesz  is  obtained,  concerning  analytic 
measures  on  the  circle  group.  Let  G  be  a  compact 
abelian  group,  and  let  r  be  its  dual  group.  Let  be  a 
non-trlvial  homomorphism  of  r  into  the  reals  R,  and 
let  be  the  continuous  dual  homomorphism  of  R  into 
G.  Several  notions  are  defined  relative  to  c.  A  regular 
Bor  el  measure  n  is  called  quasi-invariant  under  «>  if  the 
collection  of  Borel  sets  E  with  |ul(E)  *  0  is  invariant 
under  translation  by  elements  of  c(R).  A  measure  a 
(pr  function  f)  on  G  is  called  p-analytlc  if  u(y)  -  0 
(f(r)  =  0)  for  all  r  such  that  t{y)  <  0.  Call  a  subset  E  of 
G  null  [thick]  in  the  direction  of  o  if  fur  each  x  €  E 
(t  €  R]x  +  cKO  €  Ej  has  zero  (positive]  Lebesgue  meas¬ 
ure.  Call  a  measure  u  or.  G  non-vanishing  in  the  direc¬ 
tion  of  if  |u|(E)  >  0  for  each  Borel  subset  E  of  G  that 
is  thick  in  the  direction  of  o  and  for  which  ]pj(E  +  o 
(R))  >  0.  Finally,  call  p  on  G  absolutely  continuous  in 
the  direction  of  o  if  u(E)  =  0  for  all  Borel  sets  E  which 
are  null  in  the  direction  of  o.  The  principal  result, 
which  is  used  to  obtain  the  other  result?,  is  that  if  p 
Is  a  o-analytlc  measure  on  G,  then  u  is  quasi-invariant 
under  <?.  The  extens'on  of  the  first  of  the  F.  and  M. 
Riesz  theorems  is  that  if  p  is  a  o-analytic  measure  on 
G,  then  p  is  absolutely  continuous  in  the  direction  of  a. 
The  following  result  is  an  extension  of  a  result  of  Rudin 
for  the  circle  group:  If  E  is  a  closed  subset  of  G,  then 
E  Is  null  in  the  direction  of  o  if  and  only  if  to  each  con¬ 
tinuous  function  h  on  5  there  is  a  continuous  o- analytic 
function  f  on  G  which  is  an  extension  of  h.  The  exten¬ 
sion  of  the  second  theorem  of  F.  and  M.  Riesz  states 
that  if  p  Is  a  o-analyiic  measure  on  G,  then  p  is  non- 
vard suing  in  the  dlrectiou  of  ©.  B  is  also  shown  that 
o(R)  is  dense  in  G  and  u  is  a  o-analytlc  measure  on  G 
that  either  vanishes  on  an  open  subset  of  G  or  is  abso¬ 
lutely  continuous  and  vanishes  on  a  Borel  set  of  posi¬ 
tive  Haar  measure,  then  p  is  the  zero  measure  Modi¬ 
fications  are  indicated  to  show  that  the  principal  theo¬ 
rems  are  also  valid  for  G  locally  compact.  (Math. 

Rev.  abstract) 


2781 

[Stanford  U.  Applied  Mathematics  and  Statistics  Lab. , 
Calif.] 

MEASURES  ORTHOGONAL  TO  A  DIRICHLET  ALGEBRA, 
by  I.  GUcksberg  and  J.  Wermer.  (1962]  [6J>.  (AF  49- 
(638)*54]  Unclassified 

Published  in  Duke  Math.  Jour.,  v.  30:  661-666,  Dec. 


Let  A  be  a  Dirichlet  algebra  and  u  a  measure  in  A  j. 

Then  there  exists  an  at  most  courc  ible  set  of  positive 
measures  Xj,  for  each  i  some  fcj  in  Hq*(Xj),  and  a  meas¬ 
ure  u  in  AJ[  which  is  singular  with  respect  to  all  possi¬ 
ble  multiplicative  measures,  so  that  u  =  o  +  £kj  X,  with 
the  series  converging  in  total  variation.  If  A  is  the  al¬ 
gebra  of  uniform  limits  of  polynomials  .  n  A  compact 
subset  X  of  the  plane,  each  poln!  of  which  is  in  the  bound¬ 
ary  of  the  unbonded  component  oi  the  complement  of  X, 
then  always  a  =  0.  (Math.  Rev.  abstract) 
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SOME  CURRENT  DEVELOPMENTS  IN  MODELS  OF 
LEARNING  FOR  A  CONTINUUM  OF  RESPONSES,  by  P. 
Suppes.  [1962]  [9 Jp.  incl.  diagrs.  refs.  (AFOSR-64- 
1035)  (AF  49(638)1037)  AD  440960  Unclassified 

Presented  at  AIEE  Joint  Automatic  Control  Conf. , 

New  York,  June  27-29,  1962. 

Also  jubUsned  in  I.  E.  E.  E.  Trans,  on  Appl.  and  Indus. 
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FUNCTION  ALGEBRAS  WITH  CLOSED  RESTRICTIONS, 
by  L  GUcksberg.  [1962]  (4]p.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)294]  and  National  Science  Foundation) 

Unclassified 


Within  experimental  psychology,  models  of  learning  for 
a  continuum  of  responses  have  not  as  yet  been  developed 
to  as  high  a  degree  as  models  which  are  restricted  to  a 
finite  number  of  responses.  For  a  continuum  of  re¬ 
sponses,  the  assumption  of  conditioning  to  exactly  1  re¬ 
sponse  is  psychologically  unrealistic  and  mathematically 
awkward.  The  assumption  was  previously  introduced 
that  the  conditioning  of  each  stimulus  is  smeared  over  a 
certain  interval  of  responses,  and  the  conditioning  of  any 
stimulus  is  represented  by  a  smearing  distribution.  At 
present,  it  seems  that  a  better  argument  can  be  made  in 
terms  of  ideas  of  response  generalization.  However,  it 
should  be  emphasized  that  the  derivation  of  the 
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smearing  distribution  Irom  more  primitive  or  funda¬ 
ments!  psychological  ideas  has  not  yet  been  completed 
in  detail  in  any  satisfactory  form.  The  axioms  of  this 
theory  are  formulated  verbally  but  with  some  attempt 
to  convey  a  sense  of  formal  precision.  It  is  not  diffi¬ 
cult  to  convert  them  Into  a  mathematically  exact  form, 
they  fall  naturally  into  3  groups  First,  the  conditioning 
axioms  are  stated,  then  the  sampling  axioms, and  finally 
the  response  axioms. 
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SOME  DIFFERENTIAL  EQUATIONS  OF  THE  MATHIEU 
TYPE,  AND  RELATED  INTEGRAL  EQUATIONS,  by 
G.  E.  Latta  [1962]  (8jp.  (AFOSR-J1266)  (AF  49(633)- 
1045)  AD  424343  Unclassified 

Also  published  in  Jour.  Math.  Phys. ,  v.  42:  139-146, 
June  196£ 

This  paper  presents  some  eigenvalue  problems  for 
equations  of  the  Mathieu  ivpe  and  shows  that  the  solu¬ 
tions  satisfy  corresponding  Integral  equations,  similar 
to  Whittaker's  integral  equation  for  the  Mathieu  func¬ 
tions.  It  also  deals  with  a  similar  eigenvalue  problem 
for  a  system  of  2  first  order  equations,  the  solutions  of 
which  solve  the  problem  of  the  diffraction  of  a  plane  wave 
by  a  slit.  An  equivalent  pair  of  integral  equations  for 
the  solutions  is  constructed,  and  the  solution  of  the 
eigenvalue  problem  is  discussed  at  some  length. 
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ON  THE  DISTRIBUTION  OF  A  "CLOSENESS"  CRI¬ 
TERION,  byT.  Cacoullous.  Stay  9.  1962,  17p.  fTecii 
nical  rept.  no.  75)  (AF06R-2716)  (Sponsored  jointly  by 
Air  Force  (Offico  of  Scientific  Research],  Office  cd 
Naval  Research  and  [Signal  Corps}  under  Noor-22552) 

Unclassified 

The  classification  approach  is  realistic  In  many  taxo¬ 
nomic  problems,  where  the  possibilities  arc  limited  to 
two.  However,  when  the  external  evidence  In  slight  or 
in  case  the  populations  are  clearly  distinct  but  stlli 
overlapping,  like  the  example  oi  a  modern  language  and 
2  relatively  older  ones  where  the  actual  question  is  which 
older  language  is  nearer  to  the  modern  language,  then  the 
question  of  which  ie  the  nearer  is  quite  pertinent  and 
realistic.  The  problem  in  the  topothetical  approach  is  the 
choice  of  an  "appropriate"  measure  of  distance  between 
2  populations.  For  the  case  of  multivariate  normal  popu¬ 
lations  with  the  same  covariance  matrix,  the  Mahalanobis 
generalized  distance  seems  a  natural  measure  of  the  di¬ 
vergence  between  them.  In  a  more  general  distance 
function  the  statistic  d  is  introduced  In  the  farm  of  a  non¬ 
central  bilinear  form  In  normal  variates;  then,  it  Is  re¬ 
duced  to  a  difference  of  independent  non-central  quadratic 
forme  in  normal  variates.  The  method  of  mixtures  de¬ 
veloped  by  Rabbins  and  Pitman  is  employed  to  yield  the 
distribution  function  ci  d  as  a  mixture  of  distribution 
functions  of  differences  of  independent  chi-square 
variables. 
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AVERAGE  RENEWAL  LOSS  RATES,  by  M.  V.  Johns, 

Jr.  and  R.  G.  Miller,  Jr.  May  18,  1962,  lip.  incl. 
refs.  (Technical  rept.  uo.  76)  (AFGSR-2719)  (Spon¬ 
sored  jointly  by  Air  Force  [Office  of  Scientific  Research], 
Office  of  Naval  Research  and  [Signal  Corps]  under 
Nonr-22552)  Unclassified 


ON  THE  MARTIN  BOUNDARY  FOR  MARKOV  CHAINS, 
byK.  L.  Chung.  [1962]  [6]p.  (AFOSR-3832) 

(AF  AFOSR-62-243)  Unclassified 


Also  published  In  Proc.  Nat’l.  Acad.  Sci. ,  v.  48:  963- 


A  continuous  parameter  Markov  chain  (x(t),  UO]  with 
stationary  transition  probability  ptj(- )  is  considered. 

It  is  supposed  that  --  <  Pij’(0),  tj  Pjj’(O)  =  0  and  that 

the  states  .  e  transient.  If  a  is  the  time  to  the  first  in¬ 
finite  discontinuity,  let  y(t)  =  x(a-t),  defined  when  a  s  1. 
The  y(t)  process  is  a  Markov  chain,  and  its  absolute  and 
(stationary)  transition  probabilities  are  evaluated  ex¬ 
plicitly.  A  Martin-type  boundary  Is  defined  by  the  con¬ 
vention  that  the  sequence  of  states  (integers)  (j^,  kt  1; 

converges  to  a  boundary  point  if  j.  -  *  and  if  (*)  lim 

k— 

P.  y(a)  =  i|y(t)  =  jk!  exists  for  all  1.  (The  Indicated  con- 

ditonal  probability  does  not  depend  on  t).  A  second 
bomdary  definition  Is  also  suggested,  in  which  y(a)  in 
(*)  is  replaced  by  y(s).  The  conditional  probability  is 
then  a  function  of  t  -  a  (>  0),  and  the  limit  is  to  exist 
for  all  t  -  s,  1.  (Math  Rev.  abstract,  modified) 


The  appropriate  Index  of  merit  for  decision  procedure  Is 
the  "average"  profit  (or  loss)  per  unit  time  (or  per  Item) 
for  a  large  number  of  cj  cles.  The  notion  of  "average" 
profit  rate  can  be  mathematically  defined  in  4  distinct 
and  apparently  equally  pL  usible  ways,  and  it  is  the  pur¬ 
pose  of  this  note  to  show  that  the  various  definitions  are 
not  necessarily  equivalent  and  to  determine  the  condi¬ 
tions  under  which  they  are  equivalent. 
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A  COMPARISON  OF  QUEUE  DISCIPLINES  WHEN 
SERVICE  ORIENTATION  TIMES  OCCUR,  by  D.  P. 
Gaver,  Jr.  July  5,  1962  [JOfc.  Inci.  dlagr.  tables, 
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tele,  (Technical  rept.  no,  79)  (AF06R-3157)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Hi  search, 
Office  of  Naval  Research,  and  Signal  Corps  under  Nonr- 
22552)  Unclassified 

Situations  In  which  customers  belonging  to  2  (or  more) 
different  classes  vie  for  service  at  a  single  facility  can 
be  identified  In  various  fields  of  application.  For  ex¬ 
ample,  a  machine  tool  may  be  used  to  produce  any  one 
of  a  variety  at  parts,  a  computer  will  be  used  lor  a 
number  of  different  kinds  of  basic  computations,  a  re¬ 
pairman  at  operator  may  be  responsible  for  a  number 
of  machines,  etc.  When  such  versatility  is  required  of 
the  server,  it  is  not  surprising  to  find  that  the  Utter 
sometimes  requires  a  time,  in  addition  io  the  usual 
time.  In  order  to  accomplish  each  individual  task.  This 
time  is  the  orientation  time  required  whenever  the 
server  must  turn  attention  from  members  of  one  cUss 
of  customers  to  those  of  another.  Queue  disciplines 
are  presented. 
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ACCOMMODATION  OF  SECOND-CLASS  TRAFFIC,  by 
D.  P.  Gaver,  Jr.  Feb.  26,  1962,  28p.  (Technical  rept. 
no.  74)  (AF06R-3181)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr-22552)  Unclassified 

Various  situations  seem  to  give  rise  to  traffic  problems 
of  the  following  sort;  a  service  facility  exists  for  a  cer¬ 
tain  primary  function,  but  not  always  busy  performing 
it  thus  gaps  exist  between  periods  of  primary  function 
performance.  The  gaps  are  thus  available  for  some 
secondary  tasks,  the  performance  of  which  must  not 
disturb  the  facility's  primary  activity;  the  trafllc  com¬ 
posed  of  such  tasks  may  be  called  second-class.  Thus 
opportunities  exist  for  performance  of  low-priority 
tasks  in  what  would  otherwise  be  idle  periods.  The 
quality  of  the  resulting  service  to  the  tasks  is 
investigated. 

2789 

Stanford  U.  (Applied  Mathematics  and  Statistics  Lab.  ] 
Calif. 

STATION ARITY  EQUATIONS  IN  CONTINUOUS  TIME 
MARKDV  CHAINS,  by  R.  G.  Miller,  Jr.  (July  27, 

19621  (18fe.  Inci.  refs.  [Technical  rept.  no.  80] 
(AFC6R-4212)  (Sponsored  jointly  by  (Air  Force 
Office  of  Scientific  Research],  Office  of  Naval  Re¬ 
search,  and  (Signal  Corps] under  Nonr-22552) 

AD  282910  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc. ,  v.  109: 

35-43,  6<£1S«. 

The  author  considers  an  irreducible  Markov  chain  with 
a  countable  Infinity  of  states  in  continuous  time;  honesty 
of  the  (standard)  matrices  P(t)  is  not  insisted  on,  but  it 
is  assumed  that  ail  states  are  stable  and  that  the  Q- 
matrlx  is  conservative.  The  positive  solutions  to  the 
equations  (•)  yQ  =  0  is  Investigated.  K  is  noted  that 


the  following  false  theorem  is  often  assumed:  "The  ex¬ 
istence  of  a  convergent  positive  solution  to  (*)  is  a  nec¬ 
essary  and  sufficient  condition  for  positive  recurrence, 
and  when  one  exists,  it  is  unique  up  to  a  constant  multi- 
pit:"-  and  coincides  urith  7j  =  lim  Pjj(t)  (t  -  How¬ 
ever,  the  false  statement  is  true  if  It  be  assumed  that 
the  process  is  uniquely  determined  by  its  O- matrix 
(1.  e. ,  if  the  "minimal"  process  is  "honest").  There  is 
then,  in  addition,  an  analogue  to  Herman’s  theorem  about 
recurrent  chains:  Recurrence  implies  that  (•)  has  a 
positive  solution  which  is  unique  up  to  a  multiplying  con¬ 
stant  (the  author  determines  this  unique  solution  In 
terms  of  "taboo"  probabilities).  The  paper  concludes 
with  remarks  about  the  imbedded  Markov  chain,  and 
examples  illustrating  the  pathology  of  the  tran."  *nt  case. 
(Math.  Rev.  abstract,  modified) 
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A  CONVERGENT  ASYMPTOTIC  EXPANSION  FOR 
MILL'S  RATIO  AND  THE  NORMAL  PROBABILITY  IN¬ 
TEGRAL  IN  TERMS  OF  RATIONAL  FUNCTIONS,  by  H. 
Ruben.  June  8,  1962,  20p.  lncl.  refs.  (Technical 
rept.  no.  78)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  Ncnr-22552)  AD  277106 

Unclassified 

Also  published  in  Math.  Ann. ,  v.  151:  355-364,  June 

T$8£ 

Let  Mill’s  ratio  be  defined  by  R(a)  =  (l-*(x)]/n(x), 
where  c(x)  and  *(x)  are  the  standardized  normal  density 
and  distribution  function.  Using  results  in  asymptotics 
due  to  J.  Franklin  and  B.  Friedman,  the  author  obtains 

a  series  expansion  R(x)  =  £*  3k(x),  beta  asymptotic 

k=t> 

and  convergent  for  x  >  0,  where  sk(x)  are  rational  func¬ 
tions  given  by  expressions  *oo  lengthy  to  be  reproduced 
here.  A  recursive  method  ie  presented  for  computing 
the  Sk(i,,  and  upper  bounds  are  obtained  for  the  trunca¬ 
tion  errors  R(z)  -  Ef’1  9„'x).  (Math.  Rev.  abstract! 
k=0 
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Stanford  U.  Applied  Mathematics  and  Statistics  Lab. , 

Cam. 

ESTIMATING  MISSILE  RELIABILITY,  by  S.  Blumenthal 
and  J.  Denton.  Oct.  26,  1962,  17p.  (Technical  rept. 
no.  81)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-22552)  AD  291603  Unclassified 

The  probability  that  a  missile  will  destroy  its  assigned 
target  is  studied  based  on  estimations  < <  missile  relia¬ 
bility.  It  is  desirable  that  each  target  upon  which  mis¬ 
siles  are  expended  should  have  enough  missiles  allocated 
to  it  so  that  its  survival  probability  Is  very  snail.  How¬ 
ever,  we  wish  to  avoid  assigning  more  missiles  than 
necessary  to  a  given  target.  Nevertheless,  a  given 
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Amount  of  over-assignment  is  to  be  preferred  to  the 
same  amount  of  under-assignment,  i.  e. ,  in  terms  of  a 
non-negative  loss  function,  the  loss  is  zero  when  the 
target  does  not  survive  and  positive  otherwise.  (Con¬ 
tractor's  abstract) 


2792 

Stanford  U.  Applied  Mathematics  and  Statistics  Lab. , 

Calif. 

ON  A  PSEUDO-SOLUTION  TO  A  SCHEDULING  PROB¬ 
LEM,  by  S.  Zacks.  Dec.  14,  1962,  15p.  incl.  table. 
(Technical  rept.  no.  84)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  of  Naval  Re¬ 
search,  and  Signal  Corps  under  Nonr-22552)  AD  294126 

Unclassified 

The  scheduling  problem  considered  is  relatively  sim¬ 
ple.  All  the  operations  were  considered  as  equally  im¬ 
portant,  and  it  was  assumed  that  each  of  the  operations 
could  be  performed  at  any  time  uninterruptedly.  In 
reality,  most  of  the  scheduling  problems  are  more  com¬ 
plicated.  Some  operations  often  require  priority  over 
other  operations  in  the  sense  that  they  are  more  profita¬ 
ble  or  a  higher  utility  weight  is  attached  to  them.  In 
these  cases,  the  scheduling  problem  might  be  more  com¬ 
plicated,  since  there  are  more  restrictions  in  the  case 
of  priorities,  and  mere  freedom  of  choice  in  the  case 
of  discontinuous  operations.  Yet,  no  way  of  finding  a 
general  optimal  solution,  which  is  short  of  complete 
enumeration,  was  established.  Pseudo-solutions, 
based  on  an  extra  assumption  concerning  the  dependence 
structure  among  the  earliest  starting  points  of  opera¬ 
tions,  were  derived  by  the  method  of  dynamic  program¬ 
ming.  (Contractor's  abstract) 


2793 

Stanford  U.  Applied  Mathematics  and  Statistics  Lab. , 

Calif. 

OPTIMAL  DESIGN  OF  EXP17  iJMENTS,  by  H.  Chernof. 
Oct.  31,  1962,  ISp.  incl.  nlagrs.  (Technical  rept.  no. 
82)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22552)  AD  291604  Unclassified 

Some  aspects  of  the  theory  of  optimal  design  of  experi¬ 
ments  with  particular  emphasis  cn  its  relevance  to  the 
practice  of  statistics  are  discussed.  There  are  2  ma¬ 
jor  branches  of  classical  statistics,  estimation  and  test¬ 
ing  of  hypothesis,  for  which  the  theory  of  optimal  de¬ 
sign  yields  different  results.  This  paper  is  limited  to 
results  and  examples  in  the  theory  of  estimation.  (Con- 
tracloi 's  abstract) 


2794 

Stanford  U.  Applied  Mathematics  and  Statistics  Lab. , 
Calif. 

SEQUENTIAL  TESTS  FOR  THE  MEAN  OF  A  NORMAL 
DISTRIBUTION  □  (Urge  t),  by  J.  Ereakwell  and  H. 
Chernoff.  Nov.  27,  1962,  17p.  (Tcch-ilcal  rept.  no. 


83)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22552)  AD  294125  Unclassified 

Also  published  In  Ann.  Math.  Stat. ,  v.  35:  162-173, 

Mar.  1963. 

Asymptotic  expansions  are  derived  for  the  behavior  of 
the  optimal  sequential  test  of  whether  the  unknown  drift 
p  of  a  Wiener  L-evy  process  is  positive  or  negative  for 
the  case  where  the  process  was  observed  for  «  long  time. 
The  test  is  optimal  In  the  sense  that  it  is  the  Bayes  test 
for  the  problem  where  there  Is  an  a  priori  normal  dis¬ 
tribution  of  (i,  the  regret  for  coming  to  the  wrong  con¬ 
clusion  is  proportional  to  p,  and  the  cost  of  observation 
is  constant  per  unit  time.  The  Bayes  procedure  is  then 
compared  with  the  best  sequential  likelihood  ratio  test. 
(Contractor's  abstract) 


2795 

Stanford  U.  Applied  Mathematics  and  Statistics  Lab. , 

Calif. 

TWO-PERSON  MARKOV  GAMES,  by  G.  Elfving.  June 
1,  1962,  4 Op.  incl.  diagr«.  table.  (Technical  rept.  no. 
77)  (Sponsored  jointly  by  Air  Force  Office  cf  Scientific 
Research,  Office  cf  Naval  Research,  and  Signal  Corps 
under  Nonr-22552)  AD  277105  Unclassified 

The  present  analysis  deals  with  sequential  2  person  non¬ 
zero-sum  games  In  which  the  players'  declrorji  are 
based  on  a  fixed  number  of  preceding  moves.  The  deci¬ 
sion  rules  are  (In  general)  independent  of  time  and  may 
include  randomization.  A  notion  of  social  equilibrium 
is  discussed.  R  applies  generally  to  games  where  the 
players  are  technically  in  the  same  position,  and  a  dis¬ 
tribution  (D)  of  strategies  is  required  over  a  population, 
such  that  any  strategy  that  appears  in  D  is  good  against 
the  mixed  strategy  defined  by  selecting  a  strategy  in  D 
at  random.  (Contractor's  abstract) 

2796 

Stanford  U.  Dept,  of  Aeronautical  Engineering,  Calif. 

BUCKLING  OF  A  THIN  CIRCULAR  CYLINDRICAL 
SHELL  HEATED  ALONG  AN  AXIAL  STRIP,  by  N.  J. 
Hoff,  C.-C.  Chao  and  W.  A.  Madsen.  Sept.  1962.  16p. 
incl.  dlagrs.  (SUDAER  no.  142)  (AF  AF06R-62-146) 
AD  400282  Unclassified 

Presented  at  West  Coast  Conf.  of  the  Appl.  Mech.  Dlv. 
of  the  Amer.  Soc.  Mech.  Engineers,  Monterey,  Calif., 
Aug.  26-28,  1963. 

Also  published  in  Jour.  Appl.  Mech. ,  v.  31:  253-258, 
June  1964. 

The  elast’c  stability  cf  a  thin-walled  circular  cylindrical 
shell  is  investigated  by  means  of  the  small-deflection 
theory  when  the  shell  is  subjected  to  such  nonuniform 
heating  as  causes  a  uniform  axial  compressive  stress  to 
arise  in  a  band  of  width  2b  while  the  rest  of  the  shell  Is 
free  of  stress.  The  critical  value  of  the  compressive 
axial  stress  is  found  to  be  equal  to  the  critical  stress  of 
the  same  circular  cylindrical  shell  when  subjected  to 
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uniform  axial  compression  provided  the  band  Is  not 
extremely  narrow.  In  the  latter  case,  the  critical 
stress  of  the  band  Is  higher  than  that  of  the  uniformly 
confessed  shell.  (Conti actor's  abstract) 

1797 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

A  THEORY  OF  ASYMMETRIC  HYPERSONIC  BLUNT- 
BODY  FLOWS,  by  R.  J.  Swigs'*.  Jan.  1962,  53p. 

Inch  dtagrs.  table,  refs.  (30DAER  no.  120)  (AF06R- 
2232)  (AF  49(638)965)  AD  274612  Unclassified 

Also  published  In  A1AA  Jour. ,  v.  1:  1034-1042,  May 


The  problem  cf  supersonic  and  hypersonic  flow  past 
blunt  bodies  at  small  angles  of  attack  is  considered. 
Two-dimensional  asymmetric  as  well  as  3-dimensional 
flow  Is  analyzed.  The  method  of  analysis  is  an  inverse 
one,  that  is,  the  shock-wave  shape  and  free  stream 
conditions  are  known,  and  the  corresponding  body  shape 
and  flow  field  are  determined.  Solutions  at  zero  angle 
of  attack  are  obtained  as  a  special  ca3e  of  the  general 
problem.  Results  at  zero  angle  are  obtained  for  shock 
waves  that  are  portions  of  circles,  parabolas,  spheres, 
and  paraboloids  of  revolution  at  a  free  stream  Mach 
number  of  infinity  and  ratio  of  specific  heats  of  1. 4. 
Results  are  obtained  for  parabolic  and  paraboloidal 
shock  waves  at  small  angle  of  attack  and  infinite  free 
stream  Mach  number.  A  symmetrical  shock  wave  at 
angle  cf  attack  is  produced  by  a  body  that  is  asymmetric 
to  the  shock  axis  of  symmetry.  However,  a  conic  Sec¬ 
tion  may  be  fitted  to  the  converged  body  shape  out  to 
the  sonic  point.  Tils  is  done  for  the  third-truncation 
body  that  produces  -i  parabolic  shock  at  angle  of  attack 
of  10*.  The  body  is  closely  approximated  by  a  prolate 
ellipse  at  angle  of  attack  of  14. 2°.  (Contractor's 
abstract) 


2798 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

A  REVIEW  AND  EXTENSION  OF  SECOND- ORDER  HY¬ 
PERSONIC  BOUNDARY- LAYER  THEORY,  by  M.  Van 
Dyke.  [1962]  [16]p.  incl.  dtagrs.  refs.  (AF06R-3881) 
(AF  49(638)965)  Unclassified 

Also  published  in  Rarefied  Gas  Dynamics;  Proc.  Third 
Inter nat'l.  Symposium,  Paris  (France)  (June  1962), 

New  York,  Academic  Press,  Suppl.  2,  v.  2:  212-227, 
1963.  (AF06R-5310) 

A  critical  examination  is  made  of  second-order  bound¬ 
ary-layer  theory  as  applied  to  heat  transfer  at  the 
stagnation  point  of  a  sphere  in  supersonic  flow.  A  con¬ 
stant-density  model  Is  constructed,  which  sheds  light 
on  such  matters  as  the  displacement  effect  and  the 
Newtonian  approximation.  An  examination  of  a  number 
of  existing  theories  shows  several  to  be  defective  in 
their  treatment  of  the  related  effects  of  external  vortici- 
ty  and  displacement.  Theoretical  calculations  are 


compared  with  2  sets  of  experimental  data,  showing 
mediocre  agreement  for  1  and  serious  discrepancies 
for  the  other.  (Contractor’s  abstract) 


2799 

Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

CatU. 

HIGHER  APPROXIMATIONS  IN  BOUNDARY- LAYER 
THEORY.  PART  2.  APPLICATION  TO  LEADING  EDGES, 
by  M.  Van  Dyke.  [1962]  [15]p.  incl.  refs.  (AF06R- 
J1028)  (A F  49(638)985)  AD  418295  Unclassified 

Also  published  in  Jour.  Fluid  Mech. ,  v.  14:  481-495, 

Bee.  I9S27'" 

A  systematic  procedure  was  developed  in  part  1  (item 
no.  2801)  for  improving  upon  Prandtl's  boundary-layer 
theory.  The  second  approximation  was  studied  in  detail 
for  steady  laminar  flow  of  a  constant-property  fluid 
past  an  analytic  semi-infinite  plane  or  axisymmetric 
body  free  of  separation.  Five  additive  second-order  ef¬ 
fects  were  identified.  Here  that  analysis  is  illustrated 
by  application  to  specific  problems.  !t  is  natural  to 
consider  first  the  Falkner-Skan  family  of  self-similar 
flews,  which  require  numerical  integration  of  only  ordi¬ 
nary  differential  equations.  The  3  most  useful  cases  are 
chosen,  corresponding  to  the  plane  and  axisymmetric 
stagnation  point  and  the  flat  plate  (the  first-order  solu¬ 
tions  being  associated  with  the  names  of  Hiemenz,  Ho- 
mann,  and  Btasius).  Each  of  these  can  be  taken  as  the 
basis  of  a  Btasius  series  to  extend  the  solution  down¬ 
stream  over  a  body  of  general  shape.  That  point  of 
view,  which  is  in  fact  essential  in  the  second  approxima¬ 
tions  for  cnsymmetric  plane  flow.  Is  the  one  adopted 
here.  (Contractor's  abstract) 


2800 

Stanford  U.  [Dept,  of  Aeronautics  and  Astronautics] 

Calif. 

[KINETIC  THEORY  OF  THE  PHENOMENA  OF  DISPER¬ 
SION  IN  GAS  MIXTURES:  APPLICATION  TO  THE  CAL¬ 
CULATION  OF  DISPERSION  COEFFICIENTS  BY  A  SIM¬ 
PLIFIED  METHOD]  TheOrie  clnfetique  des  phfenomtnes  de 
dissipation  dans  les  melanges  de  gaz;  application  au 
calcul  des  coefficients  de  dissipation  par  une  mtthode 
simplifies,  by  J.  P.  Guiraud.  [1962]  [26]p.  incl.  dtagr. 
table,  refs.  (AFOSR-J1040)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
965  and  Office  National  d’Etudes  et  de  Recherches 
Aeronautlques  (France))  Unclassified 

Also  published  in  Rarefied  Gas  Dyaatr.jcs;  Proc.  Third 
Internat'l.  Symposium,  Paris  (France)  (June  1962), 

New  York,  Academic  Press,  SupnI.  2,  v.  1:  226-251, 
1963.  (AFOSR-5310) 

A  method  of  calculating  viscosity  coefficients,  thermal 
conductivity  coefficients,  and  diffusion  rates  in  gas  mix¬ 
tures  is  presented.  The  technique  used  is  analogous  to 
one  given  by  Prigogine  and  attempts  to  simplify  Chap¬ 
man’s  and  Cowling's  method  for  deter mlnlr^  fluid  flow 
parameters. 
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Stanford  U.  Dept,  of  Aeronautics  and  Astronautics, 

Calif. 

HIGHER  APPROXIMATIONS  IS!  BOUNDARY- LAYER 
THEORY.  PART  1.  GENERAL  ANALYSIS,  by  M.  Van 
Dyke.  [1962]  [17]p.  incl.  dlagr.  tefs.  [AF  49(638)965] 

Unclassified 

Published  in  Jour.  Fluid  Mech. ,  v.  14:  161-177,  Oct. 
19B2: 

Prandtl'8  boundary-layer  theory  is  embedded  as  the 
first  step  In  a  systematic  scheme  of  successive  approxi¬ 
mations  for  finding  an  asymptotic  solution  for  viscous 
flow  at  large  Reynolds  number.  The  technique  of  inner 
and  outer  expansions  is  used  to  treat  this  singular-per¬ 
turbation  problem.  Only  analytic  semi-inlinlte  bodies 
free  of  separation  are  considered.  The  second  approxi¬ 
mation  is  analyzed  in  detail  for  steady  laminar  flow  past 
plane  or  axlsymmetric  solid  bodies.  Attention  is 
restricted  to  low  speeds  and  small  temperature  changes, 
so  that  the  velocity  field  is  that  for  an  Incompressible 
fluio,  the  temperature  field  being  calculated  subsequent¬ 
ly.  The  additive  effects  are  distinguished  of  longitudinal 
curvature,  transverse  curvature,  external  vorticity,  ex¬ 
ternal  stagnation  enthalpy  gradient,  and  displacement 
speed.  The  effect  of  changing  co-ordinates  is  examined, 
and  the  behavior  of  the  boundary-layer  solution  far 
downstream  discussed.  Application  to  specific  prob¬ 
lems  will  be  made  in  subsequent  papers. 


2802 

Stanford  U.  Dept,  of  Chemistry,  Calif. 

CHEMICAL  APPLICATIONS  OF  NUCLEAR  MAGNETIC 
RESONANCE,  by  R.  A.  Ogg,  Jr.  and  D.  Ray.  Final 
rept.  Jan.  1958-Aug.  1962  [102]p.  incl.  illus.  diagrs. 
tables,  refs.  (AFOSR-3473)  (AF  49(638)286) 

AD  603735  Unclassified 

This  research  applies  techniques  of  high  resolution 
nuclear  magnetic  resonance  to  obtain  information  about 
molecular  structure  of  certain  chemical  substances 
and  of  the  changes  these  undergo  during  reaction. 
Several  reports  and  reprints  are  included.  Some  of  the 
titles  are:  (1)  Miniature  glass  heat  exchange  for  the 
microsecond  range;  (2)  Ambiguities  in  inorganic  nitro¬ 
gen  chemistry;  (3)  Heat  of  isomerization  of  peroxyni- 
trite  to  nitrate  and  kinetics  of  isomerization  of  peroxy- 
nitrous  acid  to  nitric  acid;  and  (4)  Structural  studies  on 
several  nitrogen  compounds  by  N**  NMR. 


2803 

[Stanford  U.  Dept,  of  Chemistry,  Calif.  ] 

HEAT  OF  ISOMERIZATION  OF  PEROXYNITRITE  TO 
NITRITE  AND  KINETICS  OF  ISOMERIZATION  OF 
PEROXYNITROUS  ACID  TO  NITRIC,  by  J.  D.  Ray. 
[19601  [7b.  incl.  diagrs.  (Bound  with  its  AFOSR-3473; 
AD  603735)  (AF  49(638)286)  Unclassified 


Presented  at  Southed  tern  Regional  meeting  of  the 
Amer.  Chem.  Soc. ,  Birmingham,  Ala.  (Nov.  3-5,  I960). 

The  reaction  between  hydrogen  peroxide  and  nitrous  acid 
at  0°  results  in  high  yields  of  the  rapi  lly  for  med  inter¬ 
mediate  peroxynigrous  acid  which  laomer.zes  to  nitric 
acid  at  a  slower  rate.  By  stopping  the  reaction  witn  the 
addition  of  base  at  various  times  and  measuring  the  total 
heat  evolved  in  a  calorimeter,  the  rate  constant  for  Iso¬ 
merization  of  the  peroxynltrite  ion  to  the  nitrite  ion  was 
deduced  to  be  38. 3  *  2  keal/mol  in  dilute  aqueous  solu¬ 
tions  at  1°.  (Contractor’s  abstract) 


2804 

Stanfoid  U.  Dept,  of  Chemistry,  Calif. 

[MAGNETIC  SPIN-SPIN  INTERACTION  IN  THE  NU¬ 
CLEAR  MAGNETIC  RESONANCE  SPECTRA  OF  THE 
TERTIARY  BUTYL  FORMATE]  Interaziooe  magnetics 
spin- spin  nello  spettro  a  risonance  nucleari  magnetiche 
del  formiato  butilico  terzlarlo,  by  R.  A.  Ogg,  Jr. ,  C. 
Franconi,  and  J.  D.  Ray.  [1960]  [4j>-  incl.  diagr. 

(AF  49(638)286)  Unclassified 

Published  In  Riv.  Sclenza  e  Tecnlca,  v.  4:  69-72,  Nov. 

T7T580: 

Tertiary  butyl  formate  was  found  to  have  a  nuclear  mag¬ 
netic  resonance  spin-spin  coupling  across  5  bonds  between 
the  methyl  and  formyl  protons  of  0. 25  cps.  The  reaction 
of  1  mol  t-butanol  with  12. 6  mol  formic  add  to  produce 
t-butyl  formate  and  water  was  found  to  have  approxi¬ 
mately  zero  heat  of  reaction  with  equilibrium  constant 
of  0. 21.  The  areotrope  cf  alcohol  and  ester  (60%)  was 
lot  nd  to  have  a  boiling  point  of  79. 3°C. 

2805 

Stanford  U.  Dept,  of  Chemistry,  Calif. 

AMBIGUITIES  IN  INORGANIC  NITROGEN  CHEMISTRY, 
by  J.  D.  Ray  and  R.  A.  Ogg,  Jr.  [1962]  [10]p.  Incl. 
refs.  (Bound  with  Its  AFOSR-3473;  AD  603735)  (AF  49- 
(638)285)  Unclassified 

Examples  of  inorganic  nitrogen  chemistry  studies  which 
involve  violation  of  1  or  more  concepts  of  the  scientific 
method  are  discussed  in  terms  of  Individual  types  and 
the  ambiguities  further  clouded  or  clarified  in  terms  of 
recent  experimental  results.  Some  of  the  topics  dis¬ 
cussed  are:  (1)  new  compounds  make  suspect  of  old  ki¬ 
netic  studies,  (2)  the  crystal  structure  is  not  necessarily 
the  aqueous  phase  structure,  and  (3)  assumption  as  to  the 
isomeric  structure  is  erroneous. 


2806 

Stanford  U.  Dept,  of  Chemistry,  Calif. 

HYPONITRITE,  a  OXYHYPONITRITE  AND  NITROXITE: 
STRUCTURES  AND  REACTIONS,  by  J.  D.  Ray  and 
R.  A.  Ogg,  Jr.  [1962]  [9]p.  Incl.  diagrs.  tables,  refs. 
(Bound  with  Its  AFOSR-3473;  AD  603735)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)286,  National  Science  Foundation,  and  Re¬ 
search  Corp. )  Unclassified 
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S  might  teem  that  the  structure  of  hyponl  trite  In  solu¬ 
tion  could  be  deduced  to  be  the  same  as  lor  the  crystal¬ 
line  salt.  However,  many  chemical  reactions  do  not 
seem  capable  of  explanation  on  the  basis  of  this  struc¬ 
ture.  H  eras  suggested  by  Audrleth  that  hyponitrous 
acid  may  be  described  best  as  nitrosohydroxylamlne. 
Evidence  presented  In  this  paper  is  in  agreement  with 
this  hypothesis. 


2807 

Stanford  U.  Dept,  at  Chemistry,  Calif 

A  NEW  RAPID  SYNTHESIS  OF  SODIUM  HYPONITR1TE, 
by  J.  D.  Ray  and  R.  A.  Ogg,  Jr.  [1962]  [6fc.  (Bound 
with  ltn  AFQ6R-3473;  AD  6037S5)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  49 
(638)286  and  Georgia  Technology  Foundation) 

Unclassified 

Silver  hyponltrlte  has  been  prepared  in  15%  yield  by- 
adding  yellow  mercuric  oxide  to  a  solution  .  23  H  In  hy- 
droacylamlne  (as  the  sulfate)  and  3  H  In  NaOH.  After 
filtration,  Ag2Nj02  is  precipitated  from  the  neutralized 
solution.  The  silver  salt  is  acidified  with  H^SO^,  ex¬ 
tracted  with  ether  and  the  anhydrous  sodium  salt  pre¬ 
cipitated  by  addition  of  sodium  methoxlde.  (Contrac¬ 
tor's  abstract) 


2808 

Stanford  U.  Dept,  of  Chemistry,  Calif. 

8TRUCTUT-H,  STUDIES  ON  SEVERAL  NITROGEN 
COMPOUNDS  BY  NH  NMR,  by  D.  P.  Hollis.  Doctoral 
thesis  [1961]  [27)p.  lncl.  li'.us.  dlagrs.  table,  refs. 

(AF  49(638)286)  Unclassified 

Through  a  study  at  the  proton  and  nitrogen  NMR  spec¬ 
tra  of  diethylcyanamide  and  N,N’-dlcyclobexylcarbo- 
dlimide,  the  structure  R2N-C!1N  and  R-N=CN-R  have 
been  shown  to  apply  to  cyanamides  and  oarbodlimldes 
respectively.  Apparatus  has  been  dev-.loped  and  con¬ 
structed  for  the  observation  of  NMR  in  low-boiling 
liquids  and  spectra  have  been  obtained  for  NjO  and  N2 
liquids.  N^-N^  spin-spin  coupling  has  been  reported 
for  the  first  time.  N1*  resonance  has  been  ooserved 
in  free  hyponitrous  acid,  and  the  spectrum  is  shown  to 
Indicate  a  symmetrical  structure  for  hyponitrous  acid. 


2809 


dati^n  of  polymer  chains  in  random  conformations  set  an 
upper  limit  of  A(;/2A;l  on  the  fraction  of  those  c-iins 

emerging  from  the  face  of  a  lamellar  crystallite  of  large 
latera.  dimensions  which  may  traverse  the  interfaclal 
zone  and  vanish  into  the  surrounding  cii-orcered  region 
without  returning  to  the  crystallite;  v*  is  the  volume  frac¬ 
tion  o!  polymer  in  the  surrounding  phase;  and  Aa  and  Ac 

are  the  cross  sections  occupied  by  th«  polymer  chain  in 
its  amorphous  and  crystalline  conformations,  respective¬ 
ly.  A  considerable  traction  of  the  chains  emanating  from 
the  crystal  face  may  escape  the  environs  of  the  crystal 
without  returning.  Those  which  r-  turn  need  not  adopt 
the  folded  pattern  currently  assumed.  Helical  conforma¬ 
tions,  increase  the  crystalline  chain  cross  section  and 
thus  alleviate  the  crowding  of  chains  otherwise  attending 
their  disorientation.  In  copolymers,  the  Infrequency  of 
occurrence  of  long  runs  oi  the  crystallizing  unit  general¬ 
ly  precludes  multiple  participation  of  the  same  molecule 
in  a  given  crystallite.  It  is  sugg  ysted  that  the  morphology 
which  developes  during  crystallization  is  determined  by 
kinetic  factors  which  preclude  achievement  of  this  opti¬ 
mum  resu.t.  The  elementary  process  in  crystallite 
growth  Is  considered  to  consist  in  the  deposition  of  a 
chain  unit  rather  than  of  an  enure  sequence  of  units. 
Mobility  of  chains  in  the  outermost  layer  of  the  growing 
crystal  face  is  viewed  as  an  Important  factor.  (Contrac¬ 
tor's  abstract,  modified) 
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Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

PHASE  EQUILIBRIA  AND  ELECTRICAL  PROPERTIES 
OF  A  TERNARY  INTERMEDIATE  PHASE  IN  THE 
SILVER-ANTIMONY-TELLURIUM  SYSTEM,  by  R.  A. 
Burmelster  and  D.  A.  Stevenson.  Dec.  1962,  47p. 
incl.  diagrs.  tables,  refs  (Technical  rept.  no.  1; 
rept.  no.  DMS-62-11)  (AF  49(638)1123)  AD  297451 

Unclassified 

A  determination  of  phase  equilibria  in  the  region  of  the 
Ag-Sb-Te  system  corresponding  to  AgSbTe^  has  shown 
that  material  of  this  composition  will  normally  exhibit  a 
2  phase  microstructure.  The  phase  which  has  previously 
been  identified  as  AgSbTe2  is  shown  to  be  an  incongruent- 
ly  melting  intermediate  phase  formed  by  a  peritectic 
type  reaction.  The  region  of  stability  of  this  phase  near 
the  melting  point  extends  from  approximately  58  to  60 
mol-%  SbjTej  on  the  .‘^Te  -  S^Te^  section.  Hall  co¬ 
efficient  and  electrical  resistivity  measurements  Indi¬ 
cate  the  single  phase  material  is  degenerate  with  pre¬ 
dominantly  hole  conduction.  (Contractor's  abstract, 
modified) 


Stanford  U.  Dept,  of  Chemistry,  Calif. 
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ON  THE  MORPHOLOGY  OF  THE  CRYSTALLINE 
STATE  IN  POLYMERS,  by  P.  J.  Flory.  [1962]  [lljp. 
lncl.  dlagrs.  refs.  [AF  AFOSK-52-131] 

Unclassified 


Published  In  Jour.  Amer.  Chem.  Soe. ,  v.  84:  2857- 
1962. 


Geometrical  and  spatial  requirements  for  the  accommo- 


Stanford  U.  Dept,  of  Medical  Microbiology,  Calif. 

NEURAMINIC  ACID  AND  CENTRAL  NERVOUS  SYS¬ 
TEM  FUNCTION  (NEURAMINIC  ACID  IN  THE  BRABi 
AND  TISSUES  OF  VARIOUS  ANIMALS),  by  N.  Eldredge, 
W.  Cutting,  and  G.  Read.  [Final  rept.  ]  [1962]  [20]p. 
incl.  dlagrs.  tables,  refs.  (AFOSR-2897)  (AF  49(638)- 
714)  AD  294997  Unclassified 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


A  comparative  study  of  the  sUllc  acid  concentration  ol 
the  brains  and  tissues  of  various  animals  was  made  In 
order  to  determine  whether  differences  were  present 
which  could  be  correlated  with  the  phylogenetic  level  of 
the  nervous  system.  Sialic  acid,  probably  in  the  form 
of  N'-acetylneuraminic  acid  (NANA)  was  present  in 
chordate  brains  in  both  the  ga.iglioslde,  G,  and  lipid- 
free  residue,  R.  For  G  the  range  was  300-600  mg%  of 
the  total  lipids  and  for  R,  350-600  mg%  of  the  total 
lipid-free  residue.  There  were  no  differences  which 
could  be  correlated  with  the  phylogenetic  level  of  the 
nervous  system.  In  animals  with  diffuse  nervous  sys¬ 
tems  whole  tissues  were  analyzed  and  compared  to 
whole  mouse  tissue.  In  whole  mouse,  sea  urchins,  and 
clams  the  R  and  G  fractions  were  similar  and  contained 
both  NANA  and  N-glycoylneuramlnic  acid,  NGNA.  In 
snails  the  R  fraction  contained  NANA,  NGNA  and  an  uni¬ 
dentified  spot  with  the  color  characteristics  of  shiklmic 
and  quimc  acids.  The  G  fraction  contained  no  NANA. 
Chitons  and  sea  anenomes  were  similar;  the  G  fraction 
contained  both  NANA  and  NGNA  while  NANA  was  miss¬ 
ing  in  the  R  fraction.  All  the  whole  tissues  except  the 
sea  urchin  contained  unidentified  spots  in  addition  to 
the  NANA  and  NGNA.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

USE  OF  TRAVELING  WAVE  HELICES  IN  ESR  AND 
DOUBLE  RESONANCE  SPECTROMETERS,  by  R.  H. 
Webb.  [5962]  [6jp.  incl.  dlagrs.  [AF  18(603)131] 

Unclassified 

Also  published  in  Rev.  Sclent.  Instr. ,  v.  33:  732- 
'73  7, 'July  1962T" 

Use  of  a  traveling  wave  helix  for  concentrating  micro- 
wave  fields  is  discussed,  with  special  attention  given  to 
application  to  electron  spin  resonance  and  Overhauser 
effects  (double  magnetic  resonance).  Some  practical 
design  considerations  are  treated.  The  influence  of  the 
standing  wave  pattern  in  the  helix  is  treated  in  the 
Appendix. 
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Stanford  U.  Dept,  of  Physics,  Calif. 

EVIDENCE  FOR  EXCHANGE-COUPLED  LINEAR 
CHAINS  IN  Cu(NH3)4S04-  HjO,  by  R.  B.  Griffiths. 

*1962]  [8]p.  incl.  dlagrs.  refs.  (AFOSR-2775)  (AF  18- 
(603)131)  AD  283774  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Sbattle,  Aug.  27-29,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
II,  v.  7:  446,  Aug.  27,  1962. 

Published  values  of  specific  heat  and  magnetic  suscepti¬ 
bility  for  Cu(NH3)4S04-  H30  show  broad  maxima  at  a 
temperature  ( -S'K )  roughly  10  times  the  Nfeel  tempera¬ 
ture.  It  is  shown  that  the  behavior  of  these  quantities 
above  the  Nt-el  temperature  may  be  explained  qualita¬ 


tively,  and  also  quantitatively  at  temperatures  near  the 
maxima,  in  terms  of  an  isotropic  antiferromagnetic  ex¬ 
change  Interaction  between  neighboring  spins  in  linear 
chains  of  copper  ions.  The  exchange  energy  |J!/lc  Is  es¬ 
timated  lobe  3. 15  ±  0.  2°K. 
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Stanford  U.  Dept,  cd  Physics,  Calif. 

[PARAMAGNETIC  RESONANCE  MAGNETISM  THERMAL 
PROPERTIES  AT  LOW  TEMPERATURE]  by  G.  E. 

Pa  ice.  Final  rept.  [1962]  4p.  (AFOSR-3053)  (AF  18- 
(603)131)  Unclassified 

This  report  is  a  study  in  paramagnetic  resonance. 

There  are  4  major  areas  of  research;  the  theory  at  op¬ 
timum  resolution  of  hvperfine  structure  in  liquids,  para¬ 
magnetic  relaxation  times  as  influenced  by  exchange  in¬ 
teractions,  paramagnetic  relaxation  in  solutions  of 
VO++,  and  knight  shifts  in  stable  free  radicals. 
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Stanford  U.  Dept,  of  Physics,  Calif. 

[PARAMAGNETIC  RESONANCE  MAGNETISM  THERMAL. 
PROPERTIES  AT  LOW  TEMPERATURE]  by  G.  E. 

Pake.  Final  rept.  [1962]  4p.  (AF06R-4038)  (AF  18- 
(603)131)  Unclassified 

For  abstract  see  item  no.  2814,  \cl.  VL 
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Stanford  U.  [Dept,  of  Physics]  Calif. 

THEORY  OF  EXCHANGE  RELAXATION  OF  HYPER  FINE 
STRUCTURE  IN  ELECTRON  SPIN  RESONANCE,  by 
J.  D.  Currin.  Jan.  1962  [31  Jp.  incl.  dlagrs.  refs. 
(Technical  note  no.  53)  (AFOSR-2204)  (A F  49(638)388) 

AD  276243  Unclassified 

Also  published  in  Phys.  Rev. .  v.  126:  1995-2001.  June 
15,  1962. 

The  electron  spin  exchange  interaction  between  colliding 
molecules  is  examined  as  a  possible  relaxation  mecha¬ 
nism  for  the  hyperfine  structure  of  free-radical  mole¬ 
cules  In  solution.  An  expression  is  derived  which,  under 
suitable  conditions,  relates  the  frequency  dependent  sus¬ 
ceptibility  to  a  single  parameter  q,  which  can  be  Inter¬ 
preted  as  the  frequency  of  spin  exchanges.  For  large 
values  of  q  the  absorption  narrows  to  a  single  line  of  width 
o2/q.  where  o  Is  the  mean  square  width  of  the  unper¬ 
turbed  spectrum.  For  small  values  of  q  the  widths  of 
the  individual  hyperfine  lines  are  found  to  depend  upon 
their  relative  intensities.  These  results  are  compared 
with  some  recent  experiments.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

TRIDENT  PRODUCTION  CROSS  SECTION  AND 
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AIR  FORCE  SC'ENTlriC  RESEARCH 


QUANTUM  ELECTRODYNAMICS  AT  SMALL  DIS-  the  (experimentally  unknown)  pi  on  and  kaon  form  factors, 

TANCES,  by  M. -C.  Chen.  [1962]  [3)p.  lncl.  diagrs.  and  upon  the  relative  role  played  by  vector  and  axial- 

tables.  (Technical  note  no.  55)  (AF06R-2434)  (AF49-  vector  weak  interaction.  (Contractor's  abstract) 

(633)388)  Unclassified 


Also  published  in  Phys.  Rev.,  v.  127:  1844-1846, 

SspTT  1M1 

The  cross  section  has  been  calculated  for  the  coinci¬ 
dence  experiment  o!  electron-positron  pair  production 
from  electron-proton  collisions  as  a  test  of  quantum 
electrodynamics  at  small  distances.  The  electrons  and 
positrons  are  considered  highly  relativistic  and  the  pro¬ 
tons  are  considered  as  Coulomb  field  sources;  other¬ 
wise  the  calculations  are  exact  to  the  fourth  order  of  the 
matrix  element.  Distances  probed  are  about  0.  5°  F. 
(Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

THE  27-FOLD  WAY  AND  OTHER  WAYS:  SYMMETRIES 
OF  MESON-BARYON  RESONANCES,  by  S.  L.  Glashow 
and  J.  J.  Sukarai.  Mar.  1962,  33p.  incL  refs. 
(Technical  note  no.  57)  (AFOSR-2435)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)388  and  Atomic  Energy  Commission) 

AD  274991  Unclassified 

Also  published  in  Kuovo  Cimento,  Series  X,  v.  25: 
337-354,  July  IF,  1962. 

Meson-baryon  resonances  are  discussed  within  the 
framework  of  unitary  symmetry  based  upon  the  Gell- 
Mann-Ne’eman  bary  n  octet  the  (eightfold  way).  It  is 
argued  that  the  low-  lying  J*3/2+  isobars  (N*^.  Yg, 

Y*,  Y*  ,  etc. )  realize  a  27-dimensional  representation 

of  SU(3).  Purely  group-theoretic  considerations  di¬ 
rectly  following  from  unitary  symmetry  are  compared 
with  dynamical  considerations  suggested  by  the  coupling 
constant  combinations  required  by  unitary  symmetry 
and  R-symmetry.  Higher  resonances  are  briefly  dis¬ 
cussed.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

THE  K+  -  *+  ♦  e+  +  e"  DECAY,  by  M.  Baker  and  S.  L. 
Glashow.  June  1962,  12p.  incl.  diagr.  (Technical 
note  no.  58)  (AF05R-2563)  (AF  49(638)3%)  AD  277636 

Unclassified 

Also  published  in  Nuovo  Cimento.  Series  X,  v.  25: 
557-863, TugTT6,  1962. 

The  decay  mode  of  the  charged  K  meson  into  a  charged 
pion  and  an  electron-posltr  m  pair  is  calculated.  It 
has  previously  been  estimated  to  occur  once  in  ten 
million  events.  An  occurrence  of  one  in  one  hundred 
thousand  events  is  estimated  here.  The  calculation  is 
only  an  estimate,  for  the  branching  ratio  depends  upon 
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Stanford  U.  Dept,  of  Physics,  Calif. 

B060N-LKE  BEHAVIOR  OF  PAIRS  OF  FERMIONS  I, 
by  A.  Kata.  June  1962,  37p.  incl.  diagrs.  (Technical 
note  no.  56)  (AF06R-2564)  (AF  49(638)388)  AD  277638 

Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  -12:  394-414,  Apr. 

1136:57 

A  class  of  diagrams  corresponding  to  the  binary  colli¬ 
sion  approximation  is  chosen  out  of  the  perturbation  ex¬ 
pansion  of  the  thermodynamic  potential  in  diagrams 
drawn  on  a  cylinder.  A  subclass  of  these  diagrams  cor¬ 
responding  to  the  formation  of  non-overlapping  pairs 
yielded  the  expected  result  that  these  pairs  behave  as 
free  bosons.  Exchai^e  effects  between  pairs  are  then 
included  as  insertions  in  the  former  diagrams.  This 
yields  an  approximation  valid  up  to  much  higher  d  :nsi- 
ties.  The  pairs  now  behave  as  interacting  bosons.  Th" 
still  condense  at  low  temperature.  The  assembly  of 
condensed  pairs  at  zero  temperature  can  maintain  a 
chemical  equilibrium  wiih  a  Fermi  sea  of  unpaired  parti¬ 
cles.  In  this  way  a  system  of  arbitrary  density  can  be 
approximated  which  exhibits  a  smeared  Fermi  surface 
and  superfluid  characteristics.  In  the  translatlonally 
Invariant  case  a  "simple  pairing"  of  the  Bardeen- Cooper - 
Schriefier  type  prevails.  However  this  is  a  result 
rather  than  an  assumption.  AU  results  are  gauge  invari- 
nt.  (Contractor’s  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

THE  SYMMETRIZED  MANY-CHANNEL  ND*1  METHOD 
AND  THE  POLE  APPROXIMATION,  by  A.  W.  Martin. 
June  1962,  7p.  (Technical  note  no.  59)  (A FOSR-2j66) 
(AF  49(638)388)  AD  277637  Unclassified 

The  many-channel  ND"1  technique  in  d'sperslon  rela¬ 
tions  proposed  by  Bjorken  (see  item  no.  2543,  Vol.  IV) 
has  been  reformulated  In  a  way  which  automatically  in¬ 
sures  the  symmetry  erf  the  scattering  matrix.  The  use¬ 
fulness  oi  this  new  r  ^presentation  is  discussed  and  it  is 
shown  that  the  representation  allows  the  solution  to  the 
many  pole  approximation  problem  to  be  written  down  by 
inspection.  Possible  applications  of  this  solution  to 
physical  problems  are  Indicated.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

UMTARITY  AND  HIGH  ENERGY  INELASTIC  SCATTER¬ 
ING,  by  M.  Baker  and  R.  BIan''enbecler.  June  1962, 
23p.  Incl.  diagrs.  table.  (Technical  note  no.  60) 
(AFOSR-264C)  (A  F  49(638)388)  AD  27763C 

Unclassified 
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Also  published  In  Phys.  Rev.,  v.  128:  415-420,  Oct.  1, 

iwr 

The  effect  of  approximately  enforcing  the  unitarity  re¬ 
quirement  on  peripheral  collision-type  approximations 
is  discussed.  A  matrix  formulation  o!  the  Fourier - 
Besscl  representation  of  the  scattering  amplitude  is 
utilized  which  automatically  satisfies  unitarity  at  high 
energies.  Results  indicate  that  quantitative  agreement 
of  the  peripheral  collision  approximation  with  experi¬ 
ment  can  be  accidental  since  the  corrections  due  to 
ur.,wirity  take  the  same  form  and  magnitude  as  the  phe¬ 
nomenological  form  factors  depending  only  on  the  mo¬ 
mentum  transfer  which  are  introduced  to  account  for 
off-iuss-shcll  elfects.  Three  models  are  discussed, 
and  one  of  them  has  the  behavior  characteristics  of  a 
Regge  trajectory.  (Contractor's  abstract) 
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Stanford  U.  Dept,  of  Physics,  Calif. 

GENERAL  RELATIVITY:  THEORY  AND  EXPERIMENT, 
by  L.  I.  Schiii.  June  1962  [12]p.  (Technical  note  no. 

67)  (AFOSR-2940)  (AF  49(638)388)  AD  278437 

Unclassified 

Presented  at  meeting  of  the  Soc.  Indus,  and  Appl. 

Math. ,  Pasadena,  Calif. ,  Mar.  23,  1962. 

Also  published  in  Jour.  Soc.  Indus,  and  Appl.  Math. , 
v.  10:  195-801,  Dec.  196.. 

A  review  is  given  of  the  way  in  which  each  of  the  3  so- 
called  "crucial  tests"  of  general  relativity  theory  (red 
shift,  deflection  of  light,  planetary  orbit  precession)  re¬ 
late  to  parameters  of  the  theory.  A  fourth,  recent-/ 
proposed,  experiment  is  also  discussed  from  the  same 
point  of  view.  This  consists  of  the  measurement  of  the 
precession  rate  of  the  spin  axis  ca  a  spherical  gyro¬ 
scope  that  moves  through  the  earth's  gravitational  field. 
(Contractor's  abstract) 
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Stanford  U.  |Dept.  of  Physics]  Calif. 

QUANTIZATION  OF  A  SELF-COUPLED  BOSON  FIELD, 
by  L.  I.  Schiff.  June  1962  [7jp.  (Technical  note  no. 

G5)  (AFOSR-2941)  (AF  49(638)388)  AD  278436 

Unclassified 

Also  published  in  Proc.  19C2  Internat'l.  Coni,  on  High- 
Energy  Physics  at  CERN,  Geneva  (Switzerland)  (July 
4-11,  1962),  Geneva,  Cern,  Scientific  Information 
Service,  1962,  p.  690-692. 

A  new  method  is  proposed  for  the  quantization  self- 
cou.  led  boson  fields.  The  field  is  analyzed  in  terms  of 
Hermitian  amplitudes  of  an  expansion  Ln  plane  waves, 
and  the  wave  function  of  the  system  is  expressed  in 
terms  of  these  amplitudes.  The  field  Hamiltonian  then 
becomes  a  differential  operator.  The  variational 
method  is  applied,  using  a  trial  function  that  consists 
of  products  of  arbitrary  functions  of  the  mode  ampli¬ 
tudes  that  refer  to  equal  and  opposite  momenta.  Ex¬ 


plicit  expressions  for  the  vacuum,  1-particle,  and  2- 
particle  states  axe  obtained,  and  the  rest  mass  and 
coupling  constant  are  renormalized.  There  Is  only  S 
wave  scattering  ln  this  approximation,  and  there  can  be 
an  S  wave  bound  state  of  2  particles  if  the  renormalized 
eouplii^  constant  is  sufficiently  large  and  negative. 
(Contractor's  abstract) 
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Stanford  U.  (Dept,  of  Physics]  Calif. 

FORMAL  SIMILARITIES  OF  WEAK,  STRONG  AND 
ELECTROMAGNETIC  INTERACTIONS,  by  M.  Baker 
and  S.  L.  Glashow.  June  1962,  20p.  (Technical  note 
no.  64)  (AFQSR-2942)  (AF  49(638)388)  AD  278435 

Unclassified 

Also  published  In  Nuovo  Clmento,  Series  X,  v.  26: 
803-812,  Nov.  16,  1962.  (AF06R-J393;  AD  408487) 

It  is  shown  that  symmetries  of  strong  Interactions,  weak 
interactions  and  electrodynamic  Interactions  can  be  iso¬ 
morphic,  although  conflicting.  The  simplest  group  of 
elemr  fary  particle  transformations  admlttii^  this  pos¬ 
sibility  is  SU(3).  It  is  also  shown  that  the  weak  interac¬ 
tions  may  be  invariant  under  a  weak-parity  operation, 
an  admissible  representation  of  space  reflection  which 
Is  not  a  symmetry  of  the  strong  interactions.  (Contrac¬ 
tor's  abstract) 


2826 

Stanford  U.  Dept,  of  Physics,  Calif. 

SPONTANEOUS  BREAKDOWN  OF  ELEMENTARY 
PARTICLE  SYMMETRIES,  by  M.  Baker  and  S.  L. 
Glashow.  June  1962  [44j>.  incl.  diagrs.  refs.  (Techni¬ 
cal  note  no.  63)  (AFOSR-2943)  (AF  49(638)388) 

AD  278434  Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  2462-2471,  Dec. 

1,  1962. 

Non-perturbatlve  solutions  of  quantum  field  theory  are 
sought.  A  model  Is  considered  which  possesses  the 
higher  symmetry  SU(3).  It  Is  found  that  without  the  In¬ 
troduction  into  the  Lagrangian  of  any  symmetry-break¬ 
ing  terms,  solutions  exist  which  have  only  the  lower 
symmetries  of  Isotopic  spin  and  hyperchange.  It  is  also 
shown  that  the  usual  electrodynamic  Interaction  of  the 
muons  and  the  electrons  allows  the  possibility  of  gen¬ 
erating  a  mass  splitting  between  them.  Finally  a 
Lagrangian  is  considered  in  which  the  bare  coupling 
constants  are  set  equal  to  zero,  and  self-generated  re¬ 
normalized  coupling  constants  are  found.  (Contractor's 
abstract) 

2827 

Stanford  U.  Dept,  of  Physics,  Calif. 

DIVERGENCE  CONDITIONS  AND  THE  GRAVITATIONAL 
FIELD  EQUATIONS,  by  H.  R.  Pagels.  June  1962,  15p. 
(Technical  note  no.  62)  (AFOSR-2944)  (AF  49(638)388) 
AD  278433  Unclassified 
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Also  published  In  Jomt.  Math.  Phys. .  v.  4:  731-734, 

juwTwn: - 

S  Is  shown  'hat  ts.  addition  to  the  4  divergence  laws 
T°b1b  -  0,  stress  tensors  satisfying  the  Einstein  field 
equation  must  also  satisfy  the  6  additional  divergence 
conditions  (T^ls  -  Trt\a)  Jy  =  0.  Conversely  under 
quite  general  assumptions  these  10  conditions  on  T 

08 

dictate  the  metric-matter  connection  proposed  by 
Einstein.  In  the  spirit  <rf  Rainich  theory  the  entire  con¬ 
tent  of  the  gravitational  field  equations  is  expressed  in 
terms  of  conditions  on  the  stress  tensor. 


2828 

Stanford  U.  Dept,  of  Physics,  Calif. 

ELECTRON  SCATTERING  AND  EFFECTIVE  CHARGE, 
by  J.  D.  Walecka  and  R.  S.  Willey.  July  1982  [2}p. 
lncl.  dlagrs.  refs.  (Technical  note  no.  68)  (AF06R- 
3065}  (AF  49(638)388)  AD  282500  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  40:  282-292,  Jan. 

The  possibility  of  studying  single-particle  nuclear  tran¬ 
sition  charge  densities  with  inelastic  electron  scattering 
is  discussed  and  it  is  pointed  out  that  such  experiments 
lead  to  valuable  information  about  the  nature  of  the  ef¬ 
fective  charge.  A  few  simple  calculations  of  cross  sec¬ 
tions  are  carried  out  for  various  models  of  the  effective 
charge  and  it  is  shown  that  the  momentum  transfer  de¬ 
pendence  of  the  cross  section  distinguishes  between 
them.  (Contractor's  abstract) 


2829 

Stanford  U.  Dept,  of  Physics,  Calif. 

EXCITATION  OF  INDIVIDUAL  PARTICLE  STATES  OF 
NUCLEI  BY  INELASTIC  ELECTRON  SCATTERING,  by 
R.  S.  Willey.  June  1962  (66)?.  incl.  diagrs.  refs. 
(Technical  note  no.  66)  (AFOSR-3066)  (A  F  49(638)388) 
AD  2826)5  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  40:  529-565,  Feb. 
1483.  (AFOdR-J394;  AD  407369) 

Formulas  are  given  for  the  computation  of  cross  sec¬ 
tions  for  excitation  of  shelf  model  states  in  light  nuclei 
by  in  elastically  scattered  electrons.  The  contributions 
from  the  transverse  electric  and  magnetic  interactions 
are  calculated  in  detail.  The  determination  of  radiative 
lifetimes  by  extrapolation  of  electron  scattering  data  is 
discussed  and  found  to  be  model-dependent.  Particular 

calculations  are  carried  out  for  Li^  and  O*®.  The  Li^ 
calculation  provides  an  example  in  which  the  contribu¬ 
tions  from  the  transverse  interactions  are  of  the  same 
order  of  magnitude  as  the  contribution  from  the  Coulomb 
interaction,  even  at  small  momentum  transfer.  In  the 
case  cf  0*8,  electron  scattering  experiments  may  dis¬ 
tinguish  collective  excited  states  from  individual-parti¬ 
cle  states.  (Contractor’s  abstract) 


2830 

Stanford  U.  Dept,  of  Physics,  Calif. 

ELECTROMAGNETIC  RADIATIVE  CORRECTIONS  AND 
THE  ELEMENTARY  NATURE  OF  THE  PHOTON,  by  M. 
L6vy.  [1962]  [4]p.  lncl.  dlagr.  [Rept.  no.  T527;  rept. 
no.  ITP-70]  (AFOSR-3955)  (AF  49(638)388)  AD  408941 

Unclassified 

Also  published  In  Phys.  Rev.  Ltrs. ,  v.  9:  235-238, 

Sept.  H  1862. 

The  connection  which  was  found  between  radiative  effects 
and  Regge  poles  puts  the  calculation  of  electromagnetic 
radiative  corrections  in  a  new  perspective.  For  exam¬ 
ple,  it  is  the  knowledge  of  the  fine  structure  erf  the  posi- 
tronium  spectrum  which  leads  one  to  believe  that  there 
probably  are  spin-dependent  terms  which  should  be 
summed  in  an  exponential  factor  in  the  electron. -proton 
scattering  cross-section.  Also,  the  main  part  of  the 
radiative  corrections  in  a  given  process  at  high  energy 
can  probably  be  estimated  directly  from  the  known  en¬ 
ergy  spectrum  of  the  intermediate  states  aUcwed  in  the 
crossed  channel.  Finally,  the  question  of  the  origin  of 
the  Regge  poles  is  discussed  again.  In  the  theory  of 
strong  interactions,  where  one  does  not  have  a  con¬ 
sistent  field  theory  to  start  with,  the  question  of  whether 
Regge  poles  are  "fundamental"  or  whether  they  can  be 
derived  by  calculations  based  on  a  specific  Lagrangian  is 
rather  a  matter  of  taste  (or,  as  has  been  said,  a  "philo¬ 
sophical”  question).  In  quantum  electrodynamics,  the 
situation  is  different,  because  there  exists  a  field  theory 
enabling  us  to  make  predictions  which  can  be  tested  ex¬ 
perimentally.  (Contractor's  abstract) 


2831 

Stanford  U.  Dept,  of  Physics,  Calif. 

TRIDENT  PRODUCTION  CROSS  SECTION  AND  QUAN¬ 
TUM  ELECTRODYNAMICS  AT  SMALL  DISTANCES,  by 
M.  -C.  Chen.  [1962]  (3]p.  incl.  diagrs.  tables.  (Tech¬ 
nical  note  no.  55)  (AFOSR-3956)  (AF  49(638)388) 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  127:  1844-1846,  Sept. 

T7TWZ - 

For  abstract  see  item  no.  2817,  Vol.  VI. 


2832 

Stanford  U.  Dept,  of  Physics,  Calif. 

EVALUATION  OF  THE  VAN  HOVE  CORRELATION 
FUNCTIONS  FOR  CERTAIN  PHYSICAL  SYSTEMS,  by 
R.  B.  De  Bar.  [1962]  23p.  incl.  refs.  (AFOSR-4319) 
(AF  49(638)388)  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  130:  827-832,  Apr. 

T5.  1983 - 

The  space  and  time  Fourier  transforms  of  the  Van  Hove 
correlation  function  are  evaluated  for  the  cases  of  co¬ 
herent  scatter!^  from  simple  crystals,  and  in  a 
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"quantum  hydrodynamics”  approximation,  from  liquid 
He  II.  A  compact  approximate  expression  for  the  1- 
phonon  part  of  the  crystal  correlation  function  transform 
Is  given,  and  the  contribution  d  the  2-phonon  term  Is 
considered.  A  new  method  of  obtaining  quantum-me¬ 
chanical  corrections  to  the  classical  expression  for  the 
Van  Hove  self-correlation  function  is  discussed,  and  the 
result  is  shown  to  be  of  greater  potential  accuracy  than 
those  previously  given  in  the  literature.  As  a  test,  the 
prescription  is  applied  to  the  Langevin  equation  result 
for  the  classical  correlation  function,  and  the  product 
is  found  to  differ  significantly  from  recent  results,  but 
to  be  in  agreement  with  an  older  expression  obtained  by 
Vineyard. 


2833 

Stanford  U.  Dept,  of  Physics,  Calif. 

GENERAL  RELATIVITY:  THEORY  AND  EXPERIMENT, 
by  L.  I.  Schiff.  June  1962  (12]p.  incl.  refs.  (Techni¬ 
cal  note  no.  67)  (AFOSR-J229)  (AF  49(638)388) 

AD  400864  Unclassified 

Presented  at  meeting  of  the  Soc.  Indus,  and  Appl. 

Math. ,  Pasadena,  Calif. ,  Mar.  23,  1962. 

Also  published  in  Jour.  Soc.  Indus,  and  Appl.  Math. , 
v.  10:-7gV-fi01,"  Dec.  1962. 

For  abstract  see  item  no.  2823,  Vol.  VL 


2834 

Stanford  U.  Dept,  of  Physics,  Calif. 

THE  RESCATTERING  CORRECTION  TO  THE 
DEUTERON  ELECTRODISINTEGRATION,  by  B. 

Bosco  and  R.  B.  De  Bar.  July  1962  [9]p.  incl.  dlagra. 
(Technical  note  no.  61)  (AFOSR-J231)  (AF  49(638)- 
388)  AD  400853  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  26: 
'604-612,  Nov.  1,  1962. 

An  evaluation  of  the  S-wave  rescattering  correction  for 
the  deuteron  electrodisintegration  cross-section  is 
discussed  on  the  basis  of  a  treatment  previously  pro¬ 
posed  by  one  of  the  authors.  It  is  shown  that  this  cor¬ 
rection  is  quite  important  for  the  determination  of  the 
neutron  form  factors.  Experiments  permitting  the 
extension  of  the  present  treatment  to  the  P- waves  are 
suggested.  (Contractor's  abstract) 


2835 

Stanford  U.  Dept,  of  Physics,  Calif. 

HIGH- FREQUENCY  REGION  OF  THE  SPECTRUM  OF 
ELECTRON  AND  POSITRON  BREMSSTRAHLUNG,  by 
R.  J.  Jabbur  and  R.  H.  Pratt.  [1962]  [7]p.  incl. 
diagrs.  table,  refs.  (Technical  note  no.  69)  (AFOSR- 
J232)  (AF  49(638)388)  AD  400852  Unclassified 


Also  published  in  Pbys.  Rev.,  v.  129:  184-190,  Jan.  1, 

to: - 

The  cross  section  for  a  bremsstrahlung  process  in  which 
almost  all  the  energy  of  an  incident  high-energy  elec¬ 
tron  is  transferred  to  the  photon  is  calculated  analytical¬ 
ly,  using  techniques  previously  developed  for  atomic 
photoeifect.  Only  terms  of  relative  orders  a^.a^q^,  and 

q*  are  neglected,  where  a  *  Ze^  and  q  is  the  momentum 
of  the  outgoing  low-energy  electron  (with H  =  c  *  me  =  1). 
Similar  results  are  obtained  for  positron  bremsstrahlung 
and  pair  production;  previous  work  on  the  photoeffect  is 
extended.  The  accuracy  of  these  predictions  Is  discussed, 
and  they  are  compared  with  experiments. 


2836 

Stanford  U.  Dept,  of  Physics,  Calif. 

FORMAL  SIMILARITIES  OF  WEAK,  STRONG  AND 
ELECTROMAGNETIC  INTERACTIONS,  by  M.  Baker 
and  S.  L.  Glashow.  [1962]  [lOfc.  (AF06R-J393) 

(A  F  49(638)388)  AD  408487  Unclassified 

Also  published  in  Nuevo  Cimento,  Series  X,  v.  26: 
863-812,  Nov.  IB,  1962. 

For  abstract  see  item  no.  2825,  Vol.  VI. 


2837 

Stanford  U.  Dept,  of  Physics,  Calif. 

EXCITATION  OF  INDIVIDUAL  PARTICLE  STATES  OF 
NUCLEI  BY  INELASTIC  ELECTRON  SCATTERING,  by 
R.  3.  Willey.  [1962]  [37 jp.  incl.  diagrs.  refs. 
(AFOSR-J394)  (AF  49(638)388)  AD  407369 

Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  40:  529-565,  Feb. 

mr. - 

For  abstract  see  item  no.  2829,  Vol.  VI. 


2838 

Stanlord  0.  Dept,  of  Physics,  Calif. 

LEVEL  SPECTRA  OF  A  =  6  NUCLEI  FROM  THE  FREE 
NUCLEON-NUCLEON  INTERACTION,  by  J.  F.  Dawson 
and  J.  D.  Walecka.  [1962]  (32]p.  incl.  diagrs.  refs. 
(AFOSR-J627)  (AF  49(638)388)  AD  414098 

Unclassified 

Also  published  in  Ann.  Phys.,  v.  22:  133-164,  Apr. 
TO - 

The  caiculational  procedure  recently  discussed  by 
Dawson,  Talmi,  and  Walecka  for  calculating  level  spec¬ 
tra  of  double- magic-plus-two- nucleon  nuclei  from  the 
free  nucleon-nucleon  interaction  is  applied  to  the  A  =  6 
system.  A  Bethe-Goldstone  equation  is  written  for  the 
2  external  nucleons  and  by  working  within  an  harmonic 
oscillator  framework,  the  equation  can  be  transformed 
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to  relative  coordinates  ana  solved.  The  Iree  nonsingu¬ 
lar  nucleon-nucleon  interacticn  (Independent  of  the 
form  used)  is  found  to  give  a  good  fit  to  all  the  known 
levels,  and  the  more  sophisticated  Brueckner-Gammel- 
Thaler  and  Hama  da  potentials  are  found  to  give  essen¬ 
tially  the  same  results,  after  careful  examination  of  the 
effect  of  the  strong  tensor  coupling  in  the  T  =  0  states. 
This,  in  a  sense,  Justifies  previous  calculations  of 
spectra  of  light  nuclei  with  n cosingular  interactions. 
Somewhat  too  much  absolute  binding  energy  is  found, 
presumably  because  of  the  use  of  harmonic  oscillator 
single-particle  potentials.  Quite  good  agreement  is 
found  for  the  magnetic  moment  of  Li®  and  the  f„  value 
for  the  ground  state  S  decay  He®  -  Li®  (both  within 
<6%)  and  also  for  the  quadrupole  moment  of  Li®,  using 
the  more  complicated  potentials.  (Contractor's 
abstract) 


2839 

Stanford  U.  Dept,  of  Physics,  Calif. 

APPLICATION  OF  THE  VARIATION  METRO'  7  > 

FIELD  QUANTIZATION,  by  L.  I.  Schiff.  [19621  '7fc. 
lncl.  refs.  (AFOSR-J634)  (A  F  49(638)388)  AD  ■  14004 

Unclasst  led 

Also  published  In  Phys.  Rev. ,  v.  130:  458-464,  At'.  1, 

IMS".  - 

Application  of  the  variation  method  to  simple  field  thee  -y 
is  presented.  A  representation  is  found  in  which  the 
state  functions  are  emphasized.  Variational  trial  form  i 
are  chosen  for  these,  and  optimized  by  making  the  ex¬ 
pectation  value  of  the  field  Hamiltonian  stationary. 

Only  the  simplest  case  of  a  neutral,  spin-zero,  boson 
field  with  a  fourth-power  self- coupling  term  is  con¬ 
sidered  here,  but  it  is  hoped  that  with  further  elabora¬ 
tion  this  may  In  the  future  lead  to  a  description  of  the 
multipion  resonances.  The  variation  method  has  the 
advantage  ot  avoiding  any  limitation  on  the  strength  of 
the  self-coupling.  Explicit  results  are  obtained  for  the 
vacuum,  single-particle,  and  2-partlcle  (scattering  and 
bound)  states,  and  comparison  is  made  with  the  deter- 
mlnantal  method  Fin.lly,  a  criterion  for  the  varia¬ 
tional  statLuy  of  O  r  sacrum  state  Is  obtained. 


2840 

Stanford  U.  [Dept,  of  Physics]  Calif. 

TWO-MAGNON  PROCESSES  IN  FERROMAGNETIC 
RELAXATION,  by  M.  Sparks.  [1961]  [2 Ip.  [AF  49- 
(638)388]  Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  8:  54-55,  Jan.  15. 

1555: - 

The  apparent  conflict  between  the  experimental  results 
of  Le  Craw  et  al,  that  the  surface  roughness  of  YIG  has 
little  effect  on  the  parallel-pumping  instability  threshold 
and  the  theoretical  prediction  of  Sparks  et  al,  that  2- 
magnon  relaxation  Is  dominant  In  this  case  Is  discussed. 


It  is  proposed  that  2-magnon  scattering  is  usually  so 
strong  that  degenerate  magnons  are  extremely  tightly 
coupled.  The  effects  of  this  process  on  other  ferromag¬ 
netic  relaxation  experiments  Is  discussed. 


2841 

[Stanford  U.  Dept,  of  Physics,  Calif.  ] 

B060N-LIKE  BEHAVIOR  OF  PAIRS  OF  FERMIONS  H, 
by  A.  Katz.  [1962]  (12]p.  lncl.  diagrs.  [AF  49(638)- 
388]  Unclassified 

Published  In  Nuclear  Phys.,  v.  42:  416-427,  Apr.  1963. 

The  work  of  a  previous  paper  (see  item  no.  2820,  Vol. 
VI)  is  generalized  here  to  arbitrary  densities.  This  1: 
achieved  by  generalizing  the  summation  over  ladder', 
which  spiral  around  the  cylinder  to  arbitrary  values  ca 
u  and  by  including  somewhat  less  insertion  in  these  lad¬ 
ders  than  was  previously  done.  The  result  is  a  descrip¬ 
tion  of  a  paired  system  with  smeared  occupation  number 
distribution.  There  is  no  inherent  limit  on  the  density. 
(Contractor's  abstract,  modified) 


2842 

Stanford  U.  [Dept,  of  Physics]  Calif. 

CALCULATION  OF  THE  PHOTOEFFECT  (Abstract),  by 
R.  H.  Pratt,  R.  D.  Levee  and  others.  [1962]  [l]p. 

[AF  49(638)388]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  1: 
?557  Aug.  57,  1962. 

A  numerical  program  has  been  developed  lor  the  calcu¬ 
lation  of  atomic  photoelectric  differential  and  total  cross 
sections,  including  all  polarization  correlations.  The 
program  is  designed  to  calculate  relativistic  electron 
wavefunctions  In  a  screened  Coulomb  potential.  Forty 
terms  are  included  in  the  partial-wave  expansion  for 
the  wavefvnction  of  the  outgoing  electron.  A  detailed 
analysis  is  made  of  the  sources  of  error  In  the  calcula¬ 
tion,  and  it  is  believed  that  the  results  obtained  are  ac¬ 
curate  within  1%.  Results  have  thus  far  been  obtained 
for  K-sheU  photoeffect,  neglecting  electron  screening, 
covering  the  energy  range  from  200  kev  to  2  mev,  for 
elements  from  Z  s  26  to  Z  -  92.  These  results  may  be 
compared  with  previous  theoretical  predictions,  based 
mainly  on  various  analytic  approximations  and  extrapo¬ 
lations  from  them.  Comparisons  2re  also  made  with 
recent  experimental  results  for  the  process. 
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2843 

Stanford  U.  (Dept,  of  Physics]  Calif. 

CALCULATION  OF  THE  TIP  OF  THE  BREMSSTRAH- 
LUNG  SPECTRUM  (Abstract),  by  R.  J.  Jabbur  and 
R.  H.  Pratt.  (1962]  (lip.  [A F  49(638)388] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc, , 

Stanford  U. ,  Calif. ,  Dec.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
'6W,  Dec.  27,  1962. 

A  numerical  program  has  been  developed  to  calculate 
the  total  cross  section  for  high-energy  electron 
bremsstrahlung,  in  the  Coulomb  field  of  a  nucleus  of 
charge  Z,  in  the  tip  limit,  i.  e. ,  when  almost  all  the 
energy  of  the  incident  electron  is  transferred  to  the 
photon.  The  formalism  needed  for  this  purpose  was 
developed  in  analytical  work  which  calculated  the  cross 
section  as  the  first  4  terms  of  a  power  series  in  Z.  At 
high  energies,  the  use  of  a  modified  plane  wave  to 
describe  the  incoming  electron  becomes  exact,  and  the 
cross  section  becomes  a  series  of  cross  sections  for  the 
possible  angular- momentum  states  of  the  outgoing  low- 
energy  electron.  The  purpose  of  the  present  numerical 
calculation  is  to  settle  2  questions  that  analytical  work 
has  not  answered:  (1)  How  well  is  a  given  partial-wave 
cross  section  represented  by  the  first  few  terms  of  a 
series  in  Z?  (2)  How  many  partial  waTes  make  a  sig¬ 
nificant  contribution  to  the  total  cross  section? 


2844 

Stanford  U.  [Dept,  of  Physics]  Calif. 

COULOMB  GREEN’S  FUNCTIONS  AND  THE  FURRY 
APPROXIMATION  (Abstract),  by  L.  Hostler.  (1962] 

(1  fe>-  [A  F  49(638)388]  Unclassified 

Pres-  nted  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U.  Calif. ,  Dec.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Scries  n,  v.  7: 
505TDecT?7,  1962. 

The  Coulomb  Green's  function  for  the  nonrelativistic 
SchrSdinger  equation  has  been  obtained  ir.  closed  form 
using  an  integral  representation  for  a  product  of  2 
Whittaker  functions  with  different  arguments.  The 
Neumann  series  for  Jv(kz)  is  required  in  evaluating 
the  sum  on  states.  Similarly,  the  relativistic  Coulomb 
Green's  functions,  Kleir.-Gordon  and  Dirac,  have  been 
obtained  in  closed  form  in  the  "Furry  approximation" 

(Z^e^.A^c^), l2«l.  The  Klein-Gordon  Green's  function 
in  this  approximation  is  also  IVt  exact  Green’s  function 
for  the  Klein-Gordon  equation  without  the  potential 
.squared  term.  An  alternate  and  very  simple  derivation 
of  the  approximate  Dirac  Green's  function  is  given  using 
perturbation  theory  (along  the  lines  of  Meixner).  A 
parallel  treatment  of  the  Coulomb  wavcfunctions  with 
(modified)  plane- wave  behavior  at  infinity  can  be  given 
in  which  the  only  sum  formula  needed  is  the  Neumann 
series  (above). 


2846 

Stanford  U.  (Dept,  of  Physics]  Calif. 

EFFECTS  OF  INTERMEDIATE  VECTOR  B06ONS  IN 
RADIATIVE  DECAYS  (Abstract),  by  E.  S.  Ginsberg 
and  R.  H.  Pratt.  (1962]  (l]p.  (AF  -49(638)388] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Scries  II,  v.  7: 
502~Aug.  27,  1962. 

The  effects  of  an  intermediate  vector  boson  in  the  radia¬ 
tive  decay  modes  v(K)  -  p(e)  +  v  ♦  y  and  u-e+v+v+y 
are  systematically  investigated.  Possible  anomalous 
magnetic-moment  and  quadrupole- moment  terms  are 
included.  This  work  extends  the  results  of  Berman, 
Ghani,  and  Salmeron  on  K  -  e  +  v  +  y,  and  the  results 
of  Eckstein  and  Pratt  on  u-e  +  v  +  v  +  y.  The  cross 
section  for  the  emission  of  a  photon  at  a  large  angle 
with  respect  to  the  muon  inK-n  +  v  +  y  can  be  nearly 
doubled  If  an  intermediate  boson,  with  mass  Mb  ~  mK, 

exists.  Radiative  corrections  to  the  u(e)  polarisation 
from  +(K)  decay  have  also  been  calculated.  The  lepton 
polarization  is  no  longer  complete,  due  to  the  possible 
emission  of  soft  photons,  but  the  correction  is  small. 
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LATTICE-SPACE  QUANTIZATION  OF  A  NONLINEAR 
FIELD  THEORY  (Abstract),  by  L.  L  Schlff.  [1962] 

(l]p.  [AF  49(638)388]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
29$,  A,  r.  23,  1962. 

In  an  er.rlier  paper  (ice  item  no.  ST  A.  03:  002,  Vol.  L ) 
the  gradient  (kinetic  energy)  term  in  the  field 
Hamiltonian  was  treated  as  a  perturbation  on  a  solution 
which  takes  the  nonlinearity  into  account  exactly.  In 
the  present  paper,  gradient  ard  nonlinear  terms  are 
treated  on  an  equal  basis  by  means  of  a  variational 
method  ir.  which  oscillator  trial  functions  are  used.  The 
ground  state  (vacuum)  energy  Is  obtained  explicitly,  and 
goes  over  continuously  into  that  for  the  neutral  scalar- 
spin  zero  field  when  the  coefficient  of  the  nonlinear  term 
vanishes.  For  very  small  lattice  constant  1,  the  vacuum 
energy  per  unit  volume  is  proportional  to  l"’  In  both 
the  linear  and  nonlinear  cases.  The  energies  of  the 
first-excited  (single  particle)  states  are  being  calculated. 
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SPECULATIONS  CONCERNING  THE  iS  =  &Q  REAC¬ 
TIONS  AND  THE  INTERMEDIATE  BOSON  STRUCTURES 
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IN  WEAK  INTERACTIONS,  by  T.  D.  Lee.  (1962] 

[3fc.  (AF06R-J7G4)  (AF  AFOSR-62-4S2)  AD  413640 

Unclassified 

Also  published  In  Phys.  Rev.  Lira.,  v.  9:  319-321, 

ScriTTSM: 

The  purpose  of  this  note  is  to  show  that  a  single  set  of 
6  bosons  {coasisting  of  2  positive,  2  neutral,  and  2 
negative  particles)  is  sufficient  to  produce  the  follow¬ 
ing  patterns  of  the  usual  weak  interactions:  (1)  Exist¬ 
ence  of  a S  *  -AO  reactions  in  the  decay  of  strange  par¬ 
ticles;  (2)  Absence  of  |aS|  >  1  reactions;  (3)  Validity  of 

|  aI|  »  1/2  rule  for  all  nonleptonic  decays  of  strange 
particles;  and  (4)  Absence  of  neutral  lepton  currents. 
Results  indicate  that  W  j*  (where  W  =  intermediate 

bosons)  decays  predominantly  into  leptons  and  pions. 
The  Wg*  has  a  much  longer  lifetime,  and  it  decays 
predominantly  Into  K  particles. 
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Stanford  U.  Dlv.  of  Engineering  Mechanics,  Calif. 

COMPUTATION  OF  THE  COMPRESSIBLE  LAMINAR 
BOUNDARY-LAYER  FLOW  INCLUDING  DISPLACE¬ 
MENT-THICKNESS  INTERACTION  USING  FINITE- 
DIFFERENCE  METHODS,  by  I.  FlUgge-Lotz  and  F.  G. 
Blottner.  Jan.  1962  (135 Jp.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  131)  (AFOSR-2206)  (AF  49(638)550) 

AD  273983  Unclassified 

The  equations  for  the  laminar  compressible  boundary 
layer  are  presented  along  with  the  necessary  boundary 
conditions.  The  equations  are  nandimenslonalizeJ, 
which  results  in  using  quantities  of  the  same  or<ior  of 
magnitude  better  suited  for  computations.  Th';  bound¬ 
ary-layer  equations  are  also  modified  using  toe 
Howarth-Dorodnitsyn  transformation,  which  results 
In  equations  advantageous  for  numerical  computation 
when  the  flow  Is  hypersonic.  Since  the  bjundary  condi¬ 
tions  require  that  the  enthalpy  and  velocity  be  known  at 
the  outer  edge  of  the  boundary  layer,  the  necessary 
formulas  are  presented  to  calculate  tfle  exterior  flow, 
provided  the  pressure  distribution  is  known.  Finally, 
the  characteristic  values  of  the  boundary  layer  (shear¬ 
ing  stress,  heat  transfer,  and  displacement  thickness) 
are  defined.  (Contractor's  abstract) 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

NUCLEAR  EXCITATION  BY  180'’  ELECTRON  SCAT¬ 
TERING,  by  R-  D.  Edge  and  G.  A.  Peterson.  July 
23,  1962,  6p.  Incl.  diagrs.  tables,  refs.  (AF06R- 
J331)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  and  Otfice 
of  Nival  Research  under  N6onr-25116)  AD  408008 

Unclassified 

Also  published  In  Phys.  Rev. ,  v.  128:  2750-2755, 

Dec.  157  1962. 


Magnetic  multipole  transitions  in  Be®,  B10,  C12,  N14, 

•  **  28 

O  ,  and  Si  were  studied  by  measuring  the  energy 
spectra  resulting  from  the  scattering  of  41. 5-mev  pri¬ 
mary  electrons  through  an  angle  of  180°.  At  this  angle 
of  scattering,  electric  multipole  transitions  were  greatly 
suppressed,  and  in  addition,  the  background  radiation 
tail  accompanying  the  elastic  peak  was  minimized.  Ine¬ 
lastic  electron  scattering  cross  sections  were  obtained 
by  comparing  the  inelastic  peaks  to  the  electron-photon 
elastic  scatit'lng  peak  and  radiation  widths  were  deduced 
by  using  virtual  photon  theory,  inelastic  scattering 
peaks  corresponding  to  excitation  energies  oi  2. 4  and 

Q 

14. 7  mev  were  measured  for  Be  ;  7. 9,  11.  8  and  14. 0 
mev  for  B10;  2  l,  4.4,  4.9,  7.3,  9.1,  10.4,  sndl2.9 
mev  for  B11;  15. 1  mev  for  C12;  9. 2  and  10.  5  mev  for 
N14;  and  11.6  mev  for  Si2®.  No  excitations  were  ob¬ 
served  for  O16  below  15  mev,  and  no  excitations  were 
observed  in  Ca40  below  the  giant  resonance  for  160° 
electron  scattering.  (Contractor's  abstract) 
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SCATTERING  OF  HIGH-ENERGY  P06ITRONS  FROM 
PROTONS,  by  D.  Yount  and  J.  Pine.  11962]  33n  ind. 
diagrs.  table,  refs.  (Rept.  no.  HEPL-263)  (AFOSR- 
J480)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commision,  and  Office 
of  Naval  Research  under  [N6cnr-251 16]) 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  128:  1842-1849, 

Nov.  15,  1962. 

Positron  and  electron  beams  from  the  Stanford  Mark  in 
linear  accelerator  have  been  used  to  investigate  the  im¬ 
portance  of  2-photon  exchanges  in  elec.-  oil  scattering 
from  the  proton.  The  scattering  cress  sections  for 
positrons  and  electrons  have  bees  compared  at  200  and 
300  mev  for  q2  (the  square  of  the  4-n'omenlum  transfer) 
from  0.  3  to  5. 2  F"2.  The  results  show  no  evidence  of 
anomalous  2-photon  effects  and  verify  the  correctness 
of  the  first  Born  approximation  form  factor  analysis  to 
within  a  few  percent  or  better  for  this  range  of 
2  2 
q  .  The  variation  of  the  cross  sections  with  q  has 

also  been  measured  with  high  accuracy.  The  specific 
ionizations  of  300-mev  positrons  and  electrons  In  hydro¬ 
gen  at  one  atmosphere  have  been  compared  in  the  course 
of  the  experiment,  and  found  to  be  equal  to  within  ±  0.  3%. 
(Contractor's  abstract) 
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PHOTOPROTONS  FROM  OXYGEN,  FLUORINE,  NEON, 
AND  OTHER  UGHT  ELEMENTS,  by  W.  R.  Dodge  and 
W.  C.  Barber.  [1962]  [26]p.  Incl.  diagrs.  tables,  lefs. 
(AF08R-J500)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  N6onr-25116) 

Unclassified 
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Also  published  in  Phys.  Rev.,  v.  127:  1746-1771, 

Sept.  17T552; 

The  (y,p)  reaction  In  O,  F,  Ne,  and  C  has  been  studied 
with  electrons  of  energies  up  to  36  mev.  Survey  stud¬ 
ies  were  made  of  the  Al,  Ar,  and  B  (y,p)  energy  spec¬ 
tra.  It  has  been  theoretically  predicted  and  received 
partial  experimental  verification  that  there  Is  a  1  to  1 
correspondence  between  electron-  and  photon-induced 
reactions,  and  that  one  can  assume,  when  analyzing 
electron-production  yields,  that  the  electron  has  as¬ 
sociated  with  It  a  virtual-photon  spectrum,  similar  to 
the  real-photon  bremsstrahlung  spectrum.  The  elec¬ 
tron  production  yields  were  analyzed  with  the  use  of  the 
El  virtual-photon  spectrum  to  obtain  <r(y,  p).  The  proton 
yields  and  corresponding  cross  section  of  O,  F,  and  Ne 
contain  more  than  2  peaks  or  resonances.  Ne  has  a 
series  of  well-resclved,  evenly  spaced  peaks  whose 
envelope  has  the  usual  giant-resonance  shape.  The 
peaks  occur  at  laboratory  proton  energies  of  3. 20, 

3.70,  4.58,  5.80,  6.65,  7.75,  8.65,  9.40,  and  11.40 
mev.  The  final-state  properties  of  the  Ne  protons 
fre  m  4  to  10  mev  and  the  O  protons  from  9. 2  to  12..4 
mev  were  determined  to  within  20%  by  excitation  experi¬ 
ments.  Angular  distribution  measurements  over  a  con¬ 
siderable  region  of  the  giant  resonances  are  presented 
for  O,  F,  Ne,  and  C.  (Contractor's  abstract) 
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Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

INELASTIC  ELECTRON  SCATTERING  FROM  V51,  by 
H.  W.  Kendall  and  I.  Talmt.  July  16,  1962  (31  ]p.  incl. 
diagrs.  tables.  (Rept.  no.  HEPL-261)  (AF06R-J501) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  N6onr- 25116)  Unclassified 

Also  published  in  Phys.  Rev  ,  v.  128:  792-800,  Oct. 

15,  1962. 

Shell- model  predictions  of  the  relative  inelastic  elec¬ 
tron  scattering  cross  section  for  excitation  of  the  first 
4  excited  states  of  V'*'  are  made  using  effective  s;ngie- 
particle  operators  and  the  known  configurations  of  these 
states.  The  predicted  crosssections  for  excitation  of  3 
of  these  levels  are  compared  with  measured  scattering 
cross  sections  determined  at  scattering  angles  less 
than  60°  using  electrons  of  primary  energy  183,  300, 
and  600  mev.  (Contractor's  abstract) 
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DEUTKRON  MAGNETIC  DIPOLE  DISINTEGRATION  P  Y 
130°  ELECTRON  SCATTERING,  by  G.  A.  Peterson 
andW.  C.  Barber.  [1962]  [9fc).  (Rept.  no.  HEPL-260) 
(AFOSR-J***2)  (Sponsored  jointly  by  Air  -orce  Office 
of  Sc  lent  if;  Research,  Atomic  Energy  Commission, 
and  Office  of  aval  Research  under  N6onr-25116) 

Unclassified 


The  magnetic  dipole  disintegration  of  the  deuteron  has 
been  measured  for  excitation  energies  up  to  16  mev  In 
the  presence  of  relatively  small  electric  multipole  con¬ 
tributions  by  using  a  method  of  inelastic  electron  scat¬ 
tering  at  180°.  Electrons  of  initial  energy  41.  5  mev 
were  magnetically  deflected  before  and  after  scattering 
so  that  those  scattered  at  180°  entered  a  magnetic  spec¬ 
trometer  set  at  160°  with  respect  to  the  iucident  beam. 
The  experimental  cross  sections  measured  relative 
to  elastic  scattering  from  the  proton  are  higher  than  pre¬ 
dicted  by  the  electrodisintegration  theory  of  Jankus.  The 
discrepancy  may  be  an  indication  of  mesonlc  exchange 
currents  which  are  not  included  in  the  Jankus  theory. 
(Contractor's  abstract) 
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NEUTRON  FORM  FACTORS  AND  NUCLEON  MODELS, 
by  C.  de  Vries,  R.  Hcfstadter,  and  R.  Herman.  [1962] 
[5]p.  incl.  diagrs.  refs.  (AF06R-64-0047)  (In  coop¬ 
eration  with  General  Motors  Corp. )  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research,  Atomic  En¬ 
ergy  Commission,  and  Office  of  Naval  Research  under 
[N6onr-25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  Yoi>,  Jan.  24-27,  1962. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc. ,  Series 
d7TT7:~46,  Jan.  24,  1962. 

A’.so  published  in  Phys.  Rev.  Ltrs. ,  v.  8:  381-385, 

May  1,  1962.  (Title  varies) 

Recent  data  has  been  obtained  on  the  neutron  form  fac¬ 
tors  from  new  investigations  of  the  electrodislntegra- 
tlon  of  the  deuteron.  An  analysis  based  cm  the  Durand- 
Goldberg  approximation  to  the  peak  cross  section  gives 
Fln  values  smaller  than  those  found  previously  using 
the  modlfied-Jankus  theory  but  in  agreement  with  these 
results  within  the  earlier  experimental  errors.  F^ 

values  are  in  close  agreement  with  those  found  previ¬ 
ously.  New  values  of  the  parameters  in  recently  pro¬ 
posed  models  of  the  nuc,eons  will  be  given.  The  effect 
of  deuteron  final-state  interactions  on  the  determina¬ 
tions  of  the  form  factors  will  i  discussed. 
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ANGULAR  DISTRIBUTIONS  AND  BOUND-NUCLEON 
FORM  FACTORS  BY  ELECTRON -PROTON  COINCI¬ 
DENCE  DETEC1ION  IN  INELASTIC  ELECTRON- 
DEUTERON  SCATTERING  (Abstract),  by  D.  Aitken  and 
R.  Hcfstadter.  (1962Ml]p.  [Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Ofiice  of  Naval  Research  under 
N6onr-25116]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. .  Seattle,  Aug.  27-29,  1962. 


Also  published  in  Phys.  Rev.,  v.  128:  812-820,  Oct. 
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Published  in  Bull.  Amer.  Phys.  Sec. ,  Series  II,  w.  7: 
385T  AugV  2*7,  1962. 

An  experiment  is  now  under  way  at  Stanford  to  stuly  the 
angular  distribution  of  outgoing  protons  from  Inelastic 
electron-  deuteror.  scattering  by  means  of  electron" 
proton  coincidence  detection.  It  is  felt  that  a  syste¬ 
matic  investigation  of  this  sort  will  detect  any  chaige 
In  the  free-particle  form  factors  resulting  from  nu¬ 
cleon-nucleon  binding,  including  exchange  effects,  and 
will.  In  addition,  provide  limits  on  the  magnitude  of 
final-state  interaction  effects.  Counter  absolute  effi¬ 
ciencies  and  coincidence  radiative  corrections  are  de¬ 
termined  by  normalizing  e'-p  coincidence  cross  s:tc- 
tlons  from  Hj  with  the  proton  values.  The  over-all  cor¬ 
rection  is  -16%.  Considerable  machine  time  has  been 
spent  on  one  point-incident  electron  energy  of  500  mev, 
and  electron  scattering  angle  of  75°.  The  coincidence 

cross  section  d3o/dfledO_dE^  has  been  determined  with 
a  protable  error  of  less  than  10%,  and  compared  with  a 
calculation  by  Durand  using  a  Hulthen  wavefunctlon  for 
the  deuteron  and  assuming  free-protoo  form  factors. 
Experiment  shows  a  value  -20%  smaller  than  predicted. 
Relativistic  corrections,  D-state  Contributions,  and 
cross  sections  with  other  potential  models  are  being 
calculated  for  comparison. 
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Stanford  U.  (High-Energy  Physics  Lab.  ]  Calif. 

DETECTION  OF  *  MESONS  IN  THE  PRESENCE  OF 
ELECTRONS  USING  A  Nal(Tl)  DETECTOR  (Abstract), 
by  S.  Berezin,  R.  Hafstadter,  and  M.  R.  Yearlan. 
[1862]  (lj).  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  [N6onr-25116]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Stanford  U. ,  Calif. ,  Dec.  27-29,  1962. 
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ELECTRIC  AND  MAGNETIC  FORM  FACTORS  OF  THE 
He3  NUCLEUS  (Abstract),  by  H.  Collard  and  R. 
Hafstadter.  (1962]  (l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research  under  NSonr-25116) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  In  Bull.  Amer.  Phys.  iJoc. ,  Series  0,  v.  7: 
489,  Aug.  27,  1962. 

Differential  cross  sections  for  elastic  scattering  of  elec¬ 
trons  from  gaseous  He3  have  been  measured  for  Incident 
electron  energies  between  100  and  700  mev  at  electron 
angles  from  40°  to  135°.  Absolute  cross  sections  were 
obtained  by  normalization  with  proton  cross  sections  at 
every  measured  poin'  The  He3  cross  sections  were 
equated  to  a  Rosenbluth-type  formula,  using  the  charge 

and  measured  magnetic  moment  of  the  He3  nucleus.  In 
this  way,  the  He3  form  factors  Fj(q2)  and  F2(q2)  were 

determined  in  the  range  q3  =  1  -  5  F'3.  The  values  of 
Fj  were  fitted  approximately  by  means  of  a  Gaussian 

charge-density  distribution  with  rms  radius  1.  86  ±  0. 19 
F.  F,  can  be  fitted  approximately  with  a  magnetic- mo¬ 
ment  density  distribution  cori  espoudirg  to  a  Gaussian  of 
rms  radius  1. 68  ±  0. 17  F.  Corresponding  results  are 
also  found  with  other  models,  such  as  the  hollow  expo¬ 
nential,  with  radii  of  2. 07  and  1. 90  F  for  the  electric 
and  magnetic  distribution,  respectively.  Thus,  in  He3, 
the  magnetic  distribution  is  smaller  in  geometric  size 
than  the  charge  distribution. 


2858 


Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  0,  v.  7: 

Plans  have  been  observed  in  the  momentum  range  300- 
500  mev/c  that  are  produced  in  a  liquid-deuterium 
target  by  the  electron  beam  of  the  Stanford  Mark  10 
linear  accelerator.  The  detector  is  used  at  the  exit  of 
the  72-ln.  magnetic  spectrometer  and  employs  a 
3  x  3-ln.  Nal(Ti)  crystal  gated  by  a  plastic  scintillator. 
The  pulse  helgh>  s  due  to  the  ionizing  v~  mesons  and  the 
electromagnetic  shower  of  the  accompanying  electrons 
are  displayed  on  a  multichannel  pulse-height  analyzer. 
The  pions  give  a  sharp  peak  superimposed  on  the  broad, 
electron  shower  spectrum.  As  the  momentum  Is  in¬ 
creased,  the  position  of  the  pion  peak  Is  virtually  un¬ 
changed  while  the  shower  spectrum  shifts  to  higher 
pulse  heights  sc  that  greater  separation  is  achieved  at 
the  higher  momenta.  The  »"  detection  is  checked  by 
observing  *+  mesons  without  a  background  of  electrons. 
The  i*ir e-electron  specti  urn  can  be  determined  by 
eliminating  p:ons  from  the  analyzing  magnet  by  choice  of 
kinematics.  The  method  promises  to  be  very  useful  for 
finding  the  *'-»+  ratio  In  deuterium  for  electroproduced 
pions  and  for  many  other  processes. 


Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

ELECTRON-DEUTERON  SCATTERING  AT  HIGH-MO¬ 
MENTUM  TRANSFER  (Abstract),  by  E.  F.  Erickson  and 
H.  W.  Kendall.  [1962]  [1  ]p.  (Sponsored  jointly  by  Air 
Force  Office  oi  Scientific  Research,  Atomic  Energy  Com¬ 
mission,  and  Office  of  Naval  Research  under  [N6onr- 
251,Cj)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Calif. ,  Dec.  27-29,  1962. 

Published  in  Bui’.  Amer.  Phys.  Soc. ,  Series  U,  v.  7: 
620,  Dec.  27,  1962. 

Elastic  electron-deuteron  scattering  cross  sections  have 
been  measured  for  4-momentum  transfer  q  in  the  range 
2. 4-4. 1  r*3  by  detecting  the  recoil  deuterons.  Results 
are  presented  and  compared  with  previous  experimental 
work  at  lower  values  oi  q,  and  with  the  predictions  of 
the  Jankus  theory  using  various  deuteron  models  and  the 
eiiperimental  values  of  the  nucleon  form  factors.  The 
"quadrupole"  distribution  is  observed  to  dominate  the 
scattering  at  the  higher-momentum  transfers. 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

ELECTRON-PROTON  COINCIDENCES  IN  INELASTIC 
ELECTRON-DEUTERON  SCATTERING,  by  M. 
Croisslaux.  June  1962  [52]p.  lncl.  dla.grs,  refs. 

(Rept.  no.  HEPL-264)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research  under  N6onr-25116) 
AD  414692  Unclassified 

Also  published  in  Phys.  Rev.,  v.  127:  613-616,  July 

T57BSS: - 

Electron-proton  coincidences  in  inelastic  electron- 
deuteron  scattering  were  detected  under  the  following 
conditions:  incident  beam  energy  500  mev;  electron 
scattered  at  75°  and  359  mev;  proton  detected  at  40°23' 
(the  q  direction  for  the  e-  p  elastic  scattering).  The  co¬ 
incidence  cross-section  with  a  D2  target  was  found  to  be 

(4. 2  ±  0. 8)  x  10"  32  cm2/sr2  mev.  The  experimental 
result  agreed,  within  the  statistical  errors,  with  the 
value  calculated  from  a  theory  of  Durand.  One  may 
conclude  that  proton  form  factors  in  a  bound  state  and 
the  free  state  do  not  differ  significantly. 


2800 

Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

HIGH-ENERGY  ELECTRON- PROTON  SCATTERING 
AT  180°  (Abstract),  by  P.  A.  M.  Gram  and  E.  B. 

Dally.  [1962]  [l]p.  [Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research  under  N6onr-2S116] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U.  ,  Seattle,  Aug.  27-29,  1902. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
489,  Aug.  27,  1962. 

Absolute  ci  oss  sections  for  elastic  electron-proton 
scattering  at  180°  have  been  measured  In  the  momentum 
transfer  squared  (q2),  range  5.  64  to  20.  2  F"2  by  detect¬ 
ing  recoil  protons  at  0°  with  a  magnetic  spectrometer 
and  counter  telescope.  At  each  of  5  fixed  values  of  q2, 
cross  sections  were  also  measured  for  protons  recoil¬ 
ing  at  10°  and  15°,  with  the  incident  electron  energy 
programmed  to  maintain  q2  constant.  The  Rosenbluth 
corss-section  formula  which  describes  the  process  can, 
2 

at  constant  q  ,  be  represented  by  a  straight  line: 
do  dQ  vs  cot28/2  where  0  is  the  scattered  electron 
angle.  Combining  sets  of  3  cross  sections  at  constant 
q2,  a  least-squares  fit  of  a  line  to  the  data  data  was 
made.  The  Intercept,  which  is  the  point  at  18(  ’,  deter¬ 
mines  (Fj  +  kFj)2,  the  purely  magnetic  contribution  to 

the  scattering  process.  Knowledge  of  both  slope  and 
intercept  enables  one  to  solve  for  Fj  Fj  separately  and 

to  determine  the  statistical  error  to  be  associated  with 


them.  Details  of  the  experiment  and  analysts  are  pre¬ 
sented  along  with  the  results,  which  are  In  general  agree¬ 
ment  with  those  described  by  Bumiiler,  Croisslaux, 

Dally,  and  Hofstadter.  (see  item  no.  2762,  Vol.  V) 
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Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

HIGH-ENERGY  ELECTRON  SCATTERING  FROM  C12 

AND  O16  (Abstract),  by  H.  Crannell.  [1962]  (l]p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  [N6onr-25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Calif.  Dec.  27-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  r.  7: 

626,  Dec.  27,  1962. 

An  experiment  is  In  progress  to  measure  the  differential 
cross  section  for  elastic  and  inelastic  scattering  cf 
electrons  from  C12  and  O1®  with  Incident  electron  ener¬ 
gies  of  600  and  800  mev.  Momentum  transfers  of 
greater  than  3. 2  F~]  have  been  studied.  Absolute  elas¬ 
tic-scattering  cross  sections  are  obtained  by  normaliza¬ 
tion  with  proton  cross  sections.  The  use  of  a  10-channel 
counter  system,  with  a  resolution  of  0.  31%,  allows  the 
4. 4-  and  9.  6-mev  levels  In  C12  and  the  6.  6-mev  levels 
in  O16  to  be  resolved.  Cross  sections  for  these  levels 
are  measured,  subject  to  the  usual  errors  involved  in 
radiative  unfolding.  A  phase-shift  analysis  of  the  data 
is  planned. 
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Stanford  U.  High-Energy  Physics  Lab- ,  Calif. 

INELASTIC  ELECTRON  SCATTERING,  by  W.  C. 

Barber.  1962,  42p.  lncl.  diagrs.  tables,  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  N6onr-25116)  Unclassified 

Published  in  Ann.  Rev.  Nucl.  Sci. ,  v.  12:  1-42,  1982. 

This  review  is  concerned  with  the  exploration  of  nuclear 
energy  states  by  means  of  inelastic  electron  scattering. 
This  entire  review  is  limited  to  cases  where  scattering 
of  electrons  (negative  or  positive)  produces  the  nuclear 
excitation.  The  subject  is  limited  still  further  by  ex¬ 
cluding  those  Inelastic  processes  where  mesons  are  pro¬ 
duced.  The  excitation  energies  at  100  mev  or  less  are 
considered.  The  theory  of  Inelastic  electron  scattering 
Is  discussed  in  chapter  Li.  Included  are  the  cross  sec¬ 
tions  for  scattering  with  nuclear  excitation  as  calculated 
by  different  approximate  theories.  In  part  B,  the  com¬ 
peting  background-producing  process  of  bremsstrahlung 
during  elastic  scattering  is  considered.  The  close  rela¬ 
tionship  between  the  inelastic  electron  scattering  crose 
section  and  the  photon  absorption  cross  section  is  dis¬ 
cussed  in  part  C.  In  chapter  n  A,  the  apparatus  used  In 
inelastic  electron  scattering  is  described.  Part  B  dis¬ 
cusses  very  briefly  the  apparatus  for  electrodisintegration 
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experimentF ,  and  part  C  consicers  the  possibility  of 
coincidence  experiments  in  which  the  scattered  elec¬ 
tron  and  a  nuclear  particle  are  detected  ^.multaneously. 
Chapter  IV  describes  the  experimental  results  and  how 
they  are  combined  with  the  theories  to  derive  proper¬ 
ties  of  nuclear  excited  states. 
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Stanford  U.  (High-Energy  Physics  Lab. )  Calif. 

INELASTIC  ELECTRON  SCATTERING  FROM  DEU¬ 
TERIUM  (Abstract),  by  M.  R.  Yearian,  R. 

Hofstadter,  and  E.  B.  HugheB.  [1962]  [1  (p.  [Sponsored 
Jointly  by  Atr  Force  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  N6onr-25116]  Unclassified 

Presented  at  meeting  of  the  Araer.  Vhys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U.  v.  7: 
W5T~Aug m,  1962. 


this  paper  was  an  attempt  to  observe  the  anomaly  in  the 
reaction  y  +  p  -  p  -  ABC,  where  ABC  refers  to  the 
anomaly,  without  any  restriction  on  possible  decay 
modes  of  the  ABC  if  it  is  a  particle.  Brief  details  of 
the  apparatus  used  and  the  corrections  applied  to  meas¬ 
ured  quantities  are  provided.  Kinematics  were  arrayed 
so  that  the  ABC  was  produced  at  c.  m.  angle  of  about 
90°.  The  properties  of  the  ABC  as  measured  by  the  ex¬ 
periment  are  mass  =  322  ±  8  mev,  width  4  20  mev  (full 
width  at  half  maximum)  and  do /dtl)c  m9o‘>  =(®'^5± 

0-  20)  x  10'30  cm2/sr. 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

MAGNETIC  FORM-FACTORS  BY  180'  ELECTRON 
SCATTERING,  by  G.  A.  Peterson.  [1962]  [2jp.  incl. 
diagr.  (HEPL-277)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Resea*  ch,  Atomic  i  •  ergy  Commis¬ 
sion  and  Office  of  Naval  Research  under  [N6onr-25116]) 

Unclassified 


A  new  scries  of  high-accuracy  investigations  has  been 
started  to  determine  the  form  factors  of  the  neutron  by 
the  inelastic  scattering  of  high-energy  electrons  from 
deuterium.  Several  new  techniques  are  used  to  im¬ 
prove  the  accuracy  of  the  data.  Thin  liquid-hydrogen 
and  deuterium  targets  are  used  In  place  of  more-con¬ 
ventional  long  targets.  The  thin  targets  reduce  the 
radiation  corrections  and  also  the  backgrounds  from 
photolnduced  reactions,  such  as  pi  on  production.  We 
are  also  using  a  10-channel  ladder  of  scintillation 
counters  backed  up  by  a  large  Cerenkov  counter  as  our 
detector.  This  detector  permits  coileiting  data  at  10 
different  scattered  electron  energies  simultaneously, 
thus  improving  the  resolution  as  well  as  reducing  the 
time  necessary  to  collect  data.  Finally,  we  collect  a 
very  large  amount  of  data  at  each  energy  and  angle, 
taking  hydrogen  and  deuterium  points  with  high  accu¬ 
racy.  The  over-sll  accuracy  of  the  points  is  better 

than  3%.  Preliminary  data  are  presented  for  q2  values 
of  5. 0  and  10.  0  F'2.  The  analysis  is  made  using  both 
the  peak  method  and  the  area  method.  Values  of  the 
neutron  form  factors  are  presented. 
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Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

LOW-MASS  ANOMALY  IN  PHOTOPRODUCTION  OF 
PION  PAIRS,  by  B.  Richter.  [1962]  I4fc>.  incl.  diagrs. 
table,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  N6cnr-25116) 

Unclassified 

Published  in  Phys.  Rev.  Ltrs. ,  v.  9:  217-220.  Sept.  1, 


An  anomaly  In  the  production  of  plon  pairs  in  the  reac- 
3 

tlon  p  +  d  -  He  +  2r  tus  been  previously  observed.  H 
occurs  in  the  isotopic  spin  state  T  =  0  of  the  2  plons 
and  is  Interpreted  as  being  caused  by  a  final-state  in¬ 
teraction  of  the  2  plons.  The  experiment  described  in 


Published  in  Phys.  Rev.  Ltrs. ,  v.  2:  162-163,  Sept.  1, 


Measurements  of  magnetic  scattering  of  180°  are  possi¬ 
ble  without  finding  the  usual  angular  distribution  of  scat¬ 
tering  electrons  hut  in  order  to  accomplish  such  meas¬ 
urements  special  techniques  are  described  and  the  re¬ 
sults  are  provided  for  elastic  scattering  from  equivalent 
Li6  and  Li7  targets.  It  is  pointed  out  that  data  taken 
over  a  larger  range  of  momentum  transfers  than  avail¬ 
able  in  the  experiment  describ'd  could  provide  addi¬ 
tional  information  about  ground  cate  wave  functions 
that  can  be  obtained  by  conventional  electron  scattering 
experiments. 
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Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

NEW  ABSOLUTE  CROSS  SECTIONS  FOR  ELECTRON 
SCATTERING  BY  THE  PROTON  (Abstract),  by  T.  [J.  ] 
Janssens,  R.  Hofstadter  and  others.  [1962]  [1  Ip. 
[Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  N6onr-25116]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
468,  AugTT7,  5962. 

Absolute  electron  cross  sections  were  measured  using 
a  flat,  thin-wallcd  hydrogen  target.  Luctte  and  liquid 
Cerenkov  counters  were  employed  to  check  detector  ef¬ 
ficiency  and  cross  sections  with  the  2  detectors  agreed 
to  2%.  The  cross  sections  at  q3  =  10  F'2  were  analyzed 
by  the  slope-intercept  method  to  give  preliminary  values 
for  the  Dirac  and  I^uli  form  factors  of  Fj  =  0. 478  ± 

0, 020  and  F 2  =  0. 353  ±  0. 015.  Both  the  measured  cross 
sections  and  the  form  factors  are  in  excellent  agreement 
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with  values  previously  obtained  using  polyethylene  tar¬ 
gets  and  a  carbon-subtraction  method.  The  thin  stain- 
less-steel  target  windows  have  the  advantage  of  small 
background  and  the  disadvantage  of  bulging  under  pres¬ 
sure.  Radiative  corrections  evaluated  by  the  Tsai 
method  were  applied.  With  background  only  a  few  per¬ 
cent  of  the  peak,  we  were  able  to  make  measurements 
farther  out  on  the  tail  and  so  required  smaller  correc¬ 
tions  than  previously.  The  target  thickness  was  meas¬ 
ured  optically  through  a  hole  in  the  heat  shield  and,  at 
the  temperature  and  pressure  used,  showed  an  18%  in¬ 
crease.  Further  analysis  and  elimination  of  error  is 
in  progress. 
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Stanford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

NEW  DETERMINATIONS  OF  PROTON  FORM  FACTORS 
(Abstract),  by  T.  J.  Janssens,  R.  Hofstadter  and 
others.  [1962]  [l]p.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research  under  (N6onr-25116j) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Calif.  ,  Dec.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
825,  Dec.  27,  1962. 

New  absolute  electron-proton  cross  sections  have  been 
measured  at  values  of  the  momentum  transfer  squared 
(q2)  up  to  32  F~2.  The  data  at  large  angles  and  ener¬ 
gies  provide  new  information  on  a  possible  flattening 
of  the  cross  sections  previously  reported  (see  item  no. 
2762,  Vol.  V).  Indications  are  that  the  flattening  is 
'.ess  than  previously  thought  by  about  1  standard  devia¬ 
tion  and  is  on  the  borderline  of  experimental  error. 

The  new  cross  sections  have  been  combined  to  yield  new 
values  of  proton  form  factors  for  large  q2  up  to  30  F"2. 
The  extended  form  factors  are  compared  to  the  Clemen- 
tel- Villi  double-resonance  theoretical  model. 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

POSSIBLE  EVIDENCE  FOR  A  RETARDATION  TERM 
IN  LOW-ENERGY  r°  PHOTOPRODUCTION,  by  D.  J. 
Drickey  and  R.  F.  Mozley.  [1962]  (7jp.  incl.  diagrs. 
table.  (Sponsored  jointly  ty  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  and  Office 
of  Naval  Research  under  N6onr-25116) 

Unclassified 

Published  in  Phvs.  Rev.  Ltrs. ,  v.  8:  291-292,  Apr. 

iw: - 

Polarized  bremsstrahlung  war  used  to  study  the  asym¬ 
metry  of  photoproduction  perpendicular  and  parallel 
to  the  electric  vector  at  235  mev  (120),  285  mev  (90) 
and  335  mev  (60).  Significant  disagreement  with  theory 
at  235  mev  points  to  possible  contributions  of  retarda- 
tion-like  terms  due  to  p  and  cc  mesons. 
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Stanford  U.  High-Energy  Physics  lab. ,  Calif. 

PRECISE  NEUTRON  AND  PROTON  FORM  FACTORS 
AT  LOW  MOMENTUM  TRANSFERS,  by  D.  J.  Drickey 
and  L.  N.  Hand.  [1962]  [4]p.  incl.  diagrs.  tables,  refs. 
[Rept.  no.  HEPL-281]  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research,  Atomic  Energy  Commis¬ 
sion,  and  Office  of  Naval  Research  under  [N6onr-25116]) 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9:  521-524, 

Dec.  15,  1962. 

An  attempt  to  determine  the  neutron  charge  form  factor 
Ggp  by  measuring  precise  values  of  the  ratio  of  elastic 
electron-deuteron  scattering  to  the  elastic  electron-pro¬ 
ton  scattering,  was  made  in  the  range  of  momentum 

transfer  0-  3  s  q2  2-  2F"2.  The  experimental  procedure 
employed  a  beam  of  electrons  from  the  Stanford  linear 
accelerator  which  pass  through  an  A1  cup  containing  either 
liquid  hydrogen  or  deuterium  into  an  efficient  Faraday 
cup.  Scattered  electrons  were  detected  in  a  Cerenkov 
counter  after  passing  through  a  magnetic  spectrometer. 
The  results  obtained  were  -  0-  00  +  0-  01  for  0-  3  s 

q2  <  2-  2F"2,  and  at  q2  =  1-  6  F"2,  Gg^  was  deduced  to 

be  0-  850  ±  0-  010.  The  ratio  of  the  rms  magnetic  and 
electric  radii  is  unity  to  within  4%.  Many  corrections 
were  employed  and  agreement  was  obtained  with  a  value 
of  Gg  from  a  previous  accurate  determination. 
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STUDY  OF  NUCLEAR  MAGNETIC  TRANSITIONS  BY 
INELASTIC  ELECTRON  SCATTERING,  by  W.  C. 

Barber,  J.  Goldemberg  and  others.  [1962]  [21  ]p.  incl. 
diagrs.  tables,  refs.  (Rept.  no.  HEPL-276)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research,  Atom¬ 
ic  Energy  Commission,  and  Office  of  Naval  Research 
under  [N6onr-25116p  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  41:  461-481, 

Mar.  1963. 

The  energy  spectrum  of  tnelastically  scattered  electrons 
at  180°  was  me  ired  for  41.  5  mev  electrons  from  the 
Stanford  Mark  II  linear  Accelerator  for  the  following 
elements:  jD2,  3Li6.  jLi7,  7N14,  g016,  gF19,  joNe20, 

llNa23,  ]2mK.  13ai27-  151*31’  16s32’  lB*1-40.  19r39' 

2oCa4®  and  g3Bi299.  Some  of  the  elements  investigated 

show  clear  evidence  of  excitation  of  nuclear  levels.  It 
is  shown  that  these  excitations  are  most  likely  due  to 
magnetic  dipole  transitions.  The  experiment  was  per¬ 
formed  under  conditions  in  which  the  "long  wave  approxi¬ 
mation”  is  approximately  valid,  so  radiation  widths  were 
derived  for  the  excited  states.  A  comparison  is  made 
with  the  single  particle  model  predictions.  A  syste¬ 
matic  behavior  of  some  Ml  transitions  in  light  nuclei 
suggested  recently  by  Kurath  is  supported  by  the  data. 
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The  radiation  tail  was  investigated  in  some  detail  and 
the  large-angle  bremsstrahiung  formula  o f  McCormick, 
Kelffer  and  Parzen  was  found  to  agree  with  the  data  for 
gas  targets.  (Contractor's  abstract) 


2871 


lng  of  electrons  by  He4  at  180‘  where  the  charge  scatter¬ 
ing  is  zero.  The  experiment  was  performed  at  a  mo¬ 
mentum  transfer  of  q  «  0.44  X1013cm'!  and  indicate 
that  the  electric  dipole  moment  of  the  electron  is 
<  Hr1*  e  cm,  where  e  is  the  charge  at  the  electron. 
(Contractor's  abstract) 


Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

DETERMINATION  OF  THE  DEUTERON  FORM  FAC¬ 
TOR  FROM  COHERENT  PHOTOPRODUCTION,  by 
J.  L  Friedman  and  H.  W.  Kendall.  (1962]  (6jp.  inch 
diagrs.  tables,  refs.  (Rept.  no.  HEPL-273)  (AF06R- 
J488)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Atomic  Energy  Commission,  and  Office 
of  Naval  Research  under  Nonr-22567)  AD  407863 

Unclassified 

Also  published  In  Phys.  Rev. ,  v.  129:  2602-2807, 
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Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

MAGNETIC  ELASTIC  SCATTERING  OF  ELECTRONS 
BY  LIGHT  NUCLEI,  by  J.  Goldemberg  and  Y.  Torizuka. 
[1962]  (I6J>.  inci.  diagrs.  table,  refs.  (Rept.  no. 
HEPL-269)  (AFOSR-JS24)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Atomic  Energy 
Commission,  and  Office  of  Naval  Research  under  (Nonr- 
22567  P  Unclassified 


Coherent  photopi  oduction  of  r°  mesons  from  deuterium 
has  been  used  to  measure  the  deuteron  form  factor. 
Measurements  of  the  production  cross  section  were 
carried  out  for  photon  energies  from  470  to  514  mev  by 
detecting  momentum-analyzed  recoil  deuterons.  These 
measurements  were  analyzed  in  terms  of  the  impulse 
approximation  calculation  at  Hadjlcannou.  The  deuteron 
form  factor  has  been  determined  in  the  range  of  mo¬ 
mentum  transfers  from  1.  74  to  2. 74  F”*.  The  results 
are  consistent  with  the  predictions  of  a  repulsive  core 
potential;  however,  there  is  some  ambiguity  in  the  in¬ 
terpretation  due  to  the  uncertainty  in  the  magnitude  of 
the  multiple  scattering  corrections  to  the  Impulse  ap¬ 
proximation.  Measurements  of  the  cross  section  were 
also  made  as  a  function  of  photon  energy  for  2  constant 
momentum  transfers,  1. 78  and  1.  96  F"1.  The  range 
of  energies  covered  was  300  to  500  mev.  The  results 
Indicate  that  there  is  a  large  reduction  of  the  cross  sec¬ 
tion  with  respect  to  the  Impulse  approximation  predic¬ 
tion  near  the  (3, 3)  resonance.  This  la  in  qualitative 
agreement  with  calculated  corrections  arising  from 
multiple  scattering  of  the  meson  in  the  deuteron.  The 
measurements  show  that  this  deviation  decreases  as 
the  photon  energy  increases  in  the  region  above  reso¬ 
nance.  (Contractor's  abstract) 


Also  published  in  Phys.  Rev.,  v.  129:  312-315,  Jan.  1, 

T5S3T 


The  elastic  scattering  of  41.  5-mev  electrons  was  meas¬ 
ured  at  -180°  where  the  charge  scattering  is  very  small 
so  magnetic  scattering  stands  out  more  clearly.  Meas¬ 
urements  were  made  for  jH1,  jD2,  ^He4,  jLi6,  jLi7, 


Be®  nil  r  12  wl4  ol®  rl9 

4  e  *  5°  *  5B  ’  6C  ’  7N  ’8°  ’  9F  ■  10N_  ’ 


jjNa23,  12Mg,  13A127,  jjP31,  18Ar40,  jgK3®,  and 


20Ca4®.  It  is  shown  that  the  results  are  consistent 
with  calculations  based  on  scattering  by  the  magnetic 
moment  d  the  nuclei  involved. 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

ANNIHILATION  IN  FLIGHT  OF  200  AND  800  MEV 
POSITRONS,  by  A.  Browiran  and  J.  Pine.  [1962]  (6 ]p. 
incl.  diagr.  table,  refs.  (Rept.  no.  HEPL-266) 
(AFOSR-J543)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  Nonr-22567)  AD  408015 

Unclassified 
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Stanford  U.  High-Energy  Physics  i^b. ,  Calif. 

UPPER  LIMIT  OF  THE  ELECTRIC  DIPOLE  MOMENT 
OF  THE  ELECTRON,  by  J.  Goldemberg  and  Y. 
Tartzuka.  Aug.  24,  1962  (5]p,  incl.  diagr.  table. 
(Rept.  no.  KEPL-268)  (AF06R-J489)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  Nonr-22567)  AD  407861 

Unclassified 


bllshed  in  Phys.  Rev.,  v.  129:  2580-2581, 


A  new  upper  limit  on  the  electric  dipole  moment  of  the 
electron  is  established  by  measurements  the  scatter  - 


Also  published  in  Nuovo  Clmento,  Series  X,  v.  27; 
850-855,  Feb.  16,  1963. 

The  total  cross-sections  for  annihilation  in  flight  of  200 
and  800  mev  positrons  have  been  measured.  The  ratio 
of  the  2  cross-sections  has  been  determined  to  an  accu¬ 
racy  of  2. 5%  and  is  in  accord  with  theory,  while  their 
absolute  values  are  about  (5  *  2.  5)%  low.  From  the 
measured  ratio,  there  is  no  evidence  for  a  deviation 
from  theory  which  depends  on  the  momentum  transfer. 
The  possible  discrepancy  in  absolute  value  may  arise 
from  systematic  corrections  to  the  experiment.  (Con¬ 
tractor’s  abstract) 
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Stanford  U.  High-Energy  Physics  lab. ,  Calif. 

INELASTIC  ELECTRON  SCATTERING  STUDIES:  Cu63, 
In115.  Ta181,  R)208,  AND  Bi209,  by  II.  W.  Kendall 
and  J.  Oeser.  [1962]  (14 )p.  lncl.  diagrs.  table,  refs. 
(Rept.  no.  HEPL-282)  (AFOSR-J847)  (Sponsored  joint¬ 
ly  by  Air  Force  Office  of  Scientific  Research,  Atomic 
Energy  Commission,  and  Office  of  Naval  Research  un¬ 
der  Nonr-22567)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  130:  245-258,  Apr.  1, 
T953: - 

Measurements  were  made  of  the  cross  sections  for  /  cat- 
tering  of  electrons  of  primary  energies  from  183  tr.ev 
to  600  mev  from  Cu83,  In**8,  Th*8*,  Pb398,  and  Bi299, 
using  high-resolution  detectors.  A  cumber  of  E2,  E3, 
E4,  and  two  E5  transitions  were  induced  with  nuclear 
excitations  up  to  7  mev.  The  levels  excited  have  en¬ 
hanced  gamma-decay  rates  to  the  nuclear  ground  states. 
In  the  odd-A  nuclei  most  of  the  observed  transitions 
were  to  clusters  of  near-similar  states.  The  resultsare 
compared  in  detail  to  studies  of  (p,  p'),  (d,d’),  (a, a'), 
and  (n,  n')  reactions  in  the  same  nuclei.  Great  similari¬ 
ties  between  these  and  the  (e,  c')  are  established.  It  is 
shown  how  the  combined  results  can  be  used  to  deter¬ 
mine  the  disposition  and  intensities  of  the  levels  within 
the  clusters  and  how  these  are  related  to  the  discrete- 
energy  core  excitations  in  neighboring  even-even  nuclei. 
Data  taken  at  high  momentum  transfer  show  that  ine¬ 
lastic  electron  scattering  continues  to  be  dominated  by 
excitation  of  collective  states  In  disagreement  with  pre¬ 
dictions  based  on  present  understanding  of  the  process. 
Excitations  seen  in  both  Bi299  and  Pb298  at  about  5. 8 
mev  are  identified  as  leading  to  collective  states  in 
these  nuclei.  They  are  probably  E5  transitions  although 
E4  assignments  cannot  be  excluded.  The  collective 
states  are  not  seen  in  Ta*8*  and  Au*9”  in  (e,  e'). 


2876 

Stanford  U.  [High-Energy  Physics  Lab.  ]  Calil. 

ELASTIC  SCATTERING  OF  HIGH-ENERGY  POSirRONS 
FROM  HYDROGEN  COBALT,  AND  BISMUTH  (Ab¬ 
stract),  by  D.  Yount  and  J.  Pine.  [1962]  (l]p.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research. 
Atomic  Energy  Commission,  and  Office  of  Naval  Re¬ 
search  under  [Nonr-22567])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II.  v.  7: 
ISTJam  24,'  1962. 

A  beam  of  about  4  x  108  positrons  per  second  has  been 
obtained  with  energy  300  mev  (or  lower)  and  energy 
spread  ±  1%.  Elastic  scattering  of  positrons  relative 
to  electrons  has  been  measured  for  hydrogen  at  200 
mev,  30';  300  mev,  30°,  45°,  and  130°.  Scattering 
at  300  mev  has  also  been  measured  for  cobalt  at  four 
angles  between  10°  and  40°  and  for  bismuth  at  6  angles 


between  5°  and  45°.  The  data  are  characterized  by  the 
ratio  R,  defined  as  [(de/du>)_  -[(dv/du:i]/(d7/du)_  + 

(du/d a;)*],  where  the  -  and  +  subscripts  refer  to  elec¬ 
tron  and  positron  cross  sections.  In  first  Born  approxi¬ 
mation  R  =  0.  However,  interference  between  2-photon 
and  1-photon  Feynman  diagrams  changes  sign  for  elec¬ 
tron  scattering  relative  to  positron  scattering.  Hence, 

R  yields  information  about  2  photon  exchanges,  and  de¬ 
pends  on  the  static  charge  distribution  c<  the  nucleus  as 
well  as  on  dynamical  effects  such  as  nucleon  polariza¬ 
bility.  The  experimental  results  will  be  presented  and 
discussed. 
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Stanford  U.  High-Energy  Physics  Lab. ,  Calif. 

EXCITATION  OF  ISOMERIC  STATES  IN  Rh103  AND 

In115  BY  ELECTRONS  (Abstract),  by  T.  H.  Crawford, 

J.  Goldemberg,  and  W.  C.  Barber.  [1962]  [l)p. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Atomic  Energy  Commission,  and  Office  of 
Naval  Research  under  [Nonr-22567])  Unclassified 

Presented  at  meeting  o£  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Caltf. ,  Dec.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
B04,  Dec.  57,  1962. 

Yield  curves  for  the  production  of  the  54- min  isomeric 
state  of  Rh193  and  the  4.  5-h  state  of  In115  were  meas¬ 
ured  both  for  electrons  and  bremsstrahlung  of  energies 
between  5  and  40  mev.  The  electrons  were  produced  by 
the  Mark  II  Stanford  linear  accelerator,  and  the  Irradi¬ 
ations  were  made  with  the  usual  "stacked-foU”  method. 
The  ratio  of  electron/photon  yield  is  sensitive  to  the 
multipolc  character  of  the  absorption  process.  The  re¬ 
sults  show  that  the  absorption  mechanism  in  the  reac¬ 
tions  Rh103  (y,y’)Rh*03’  and  In**8(",  y')  In**5  Is 
dominantly  electric  quadra  pole  up  to  ibout  10  mev  and 
changes  to  dipole  for  energies  greater  than  that.  This 
behavior  of  the  cross  section  explains  the  2  resonances 
found  previously  In  the  cross  sections  for  the  above  re¬ 
actions.  The  reactions  Rh*03(y,  2p)Tc*01  and  Rh103 
(/,  2n)Rh*°*  were  also  measured  daring  the  course  of 
the  experiment. 

2878 

o  .  .tford  U.  [High-Energy  Physics  Lab.  ]  Calif. 

PHOTOPRODUCTION  OF  v  MESONS  FROM  HYDROGEN 
AND  DEUTERIUM  (Abstract),  by  M.  Bazin  and  J.  Pine. 
[1962]  [lj>.  (Sponsored  jointly  by  Air  Force  Qttice  of 
Scientific  Research,  Atomic  Energy  Commission,  and 
Office  of  Naval  Research  under  [,Jonr-22567p 

Unclassified 

Presented  at  meeting  of  the  A:  .  Phys.  Soc. , 

New  York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Phys.  So;. ,  Series  H,  v.  7: 

48,  Jan.  24,  1962. 
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Differential  cross  sections  tor  t*  photoproduction  from 
hydrogen  have  been  measured  tor  photon  energies  from 
163  to  200  mev.  The  mesons  are  Identified  by  momen¬ 
tum  and  range,  as  determined  by  a  magnetic  spectrome¬ 
ter  and  counter  telescope.  At  180-mev  photon  energy, 
the  angular  distribution  from  30  to  130°  ic  the  center - 
of-mass  system  has  been  measured.  Oita  at  higher 
photon  energies  does  not  include  the  forward  angles, 
while  at  lower  energies  the  backward  angles  are  Inac¬ 
cessible.  The  final  accuracy  is  expected  to  be  *  5% 
relative  uncertainties  and  about  5%  absolute  uncertainty. 
The  w~/r*  ratio  from  deuterium  has  also  been  meas¬ 
ured  for  a  similar  range  of  angles  and  photon  energies. 
In  this  case,  the  mesons  are  identified  by  momentum 
and  dE/dx,  to  avoid  possible  bias  from  the  asymmetri¬ 
cal  behavior  of  stopped  pions.  The  final  uncertainties 
of  the  measured  ratios  are  expected  to  be  *  5^.  The 
results  will  be  presented  and  discussed. 


2879 

Stanford  U.  Microwave  Lab. ,  Calif. 

REVIEW  OF  THE  INTERACTION  BETWEEN  THE 
GEOMAGNETIC  HELD  AND  THE  SOLAR  CORPUSCU¬ 
LAR  RADIATION,  by  R.  Blum.  Nov.  1982,  69p.  incl. 
diagrs.  refs.  (ML  rept.  no.  975)  (AF06R-4531) 

(AF  49(638)342)  AD  294947  Unclassified 

The  Interaction  between  the  geomagnetic  field  (GMF)  and 
the  solar  corpuscular  radiation  (SCR)  1s  Investigated. 
Particular  attention  Is  given  to  the  effect  of  variations 
of  the  SCR  on  production  of  geomagnetic  storms  and 
auroras  and  to  the  subject  of  an  Interface  separating 
the  GMF  from  the  SCR.  Mathematical  treatment  of  3 
models  for  the  GMF-SCR  Interaction  are  presented. 


2880 

Stanford  U.  Microwave  lab. .  Calif. 

NONLINEAR  THEORY  OF  PLASMA  OSCILLATIONS, 
by  P.  A.  Stvrrock.  Jan.  1962  [25  jj.  incl.  refs. 

(ML  rept.  no.  874)  (AFOSR-I996)  (AF  49(638)415) 

AD  404797  Unclassified 

The  nonlinear  properties  of  electrostatic  waves  in  a 
uniform,  zero-temperature  plasma  free  from  mag¬ 
netic  Held  are  investigated  by  2  independent  perturba¬ 
tion  procedures.  The  first  of  these  Is  the  derivative- 
expansion  technique,  applied  to  the  Lagrangian  varia¬ 
ble  formalism.  The  second  Is  a  canonical-transforma¬ 
tion  procedure  based  on  a  Hamiltonian  description. 

Both  procedures  lead  to  the  same  formula  for  the  domi¬ 
nant  (four-wave)  Interaction  process.  If  the  spectrum 
is  l-dlmensicnal,  the  wave  Interaction  vanishes.  In 
general,  the  effect  of  wave  interactions  may  be  divided 
into  'coherent'  and  'Incoherent'  contributions.  The  for¬ 
mer  ieads  to  a  frequency  displacement  which  may  be 
characterized  by  a  dispersion  relation.  This  is  evalu¬ 
ated  for  a  test  wave  In  a  thermally  excited  plcsma  and 
found  to  be  of  the  standard  form.  (Contractor's 
abstract,  modified) 


2881 

Stanford  U.  Microwave  Lab. ,  Calif. 

FERRIMAGNETIC  RELAXATION  MEASUREMENTS 
AND  MICROWAVE  CIRCUIT  PROPERTIES  OF  FER¬ 
RITE  ELLIPSOIDS,  by  L.  K.  Anderson.  Feb.  1962 
[170)p.  Incl.  illus.  diagrs.  tables,  refs.  (ML  rept.  no. 
880)  (AF06R-2121)  (AF  49(638)415)  AD  612628 

Unclassified 

The  object  of  this  paper  is  to  describe  the  results  of  an 
experimental  investigation  of  relaxation  processes  in 
microwave  ferrites.  A  new  experimental  procedure 
has  been  developed  in  which  the  contribution  of  the  uni¬ 
form  precessional  mode  to  the  relaxation  may  be  sepa¬ 
rated  from  that  of  the  other  spin  modes  by  controlling 
the  interaction  between  the  ferrite  sample  and  its  micro¬ 
environment.  In  contrast  to  previous  theories,  the  re¬ 
sults  are  valid  even  when  the  interaction  is  large,  pro¬ 
vided  that  the  sample  is  not  too  close  to  a  waveguide 
wall.  This  "wall  effect. "  which  takes  the  form  of  a 
shift,  broadening  and  distortion  of  the  resonance  line, 
is  discussed  in  some  detail. 


2882 

Stanford  U.  Microwave  Lab. ,  Calif. 

PLASMA  SHEATH  FORMATION  BY  RF  FIELDS,  by 
H.  S.  Butler  and  G.  S.  Kino.  July  1962,  31p.  incl. 
illus.  diagrs.  (ML  rept.  no.  917)  (AFOSR-299S) 

(AF  49(638)415)  AD  283839  Unclassified 

Also  published  in  Phys.  Fluids,  v.  6:  1346-1355.  Sept. 

1863. 

It  has  been  observed  experimentally  that  the  application 
of  a  radio-ireq-o  voltage  (10  kc/sec-50  mc/sec)  to 
any  one  of  several  electrode  configurations  around  the 
outside  of  a  plasma  discharge  tube  results  in  a  constric¬ 
tion  of  the  luminous  portion  of  the  plasma  away  from  the 
inner  walls  of  the  glass  tube.  This  investigation  has 
established  that  the  phenomenon  is  basically  a  radio¬ 
frequency  rectification  effect,  leading  to  the  formation 
of  thick  ion  sheath.  The  interaction  is  described  mathe¬ 
matically  in  terms  of  a  differential  equation  which  has 
an  approximate  solution  that  fits  qualitatively  all  the  ob¬ 
served  characteristics  of  the  phenomenon.  The  differen¬ 
tial  equation,  in  its  roost  general  form,  has  also  been 
solved  numerically  and  the  solution  is  shown  to  quantita¬ 
tively  fit  experimental  observations  for  both  radio-fre¬ 
quency  sine  and  square  wave  signals.  An  application  of 
this  phenomenon  as  a  possible  external  diagnostic  probe 
technique  is  proposed.  (Contractor's  abstract) 
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Stanford  U.  Microwave  Lab. ,  Calif. 

INTERACTION  OF  MICROWAVES  WITH  MATTER,  by  M. 
Chodorow.  Final  rept.  June  1962,  29p.  Incl.  illus. 
diagrs.  refs.  (ML  rept.  no.  927)  (AFOSR-3009) 

(AF  49(638)415)  AD  284055  Unclassified 

This  report  constitutes  the  general  summary  on  the 
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investigation  of  the  "Interaction  of  Microwaves  with 
Matter. ''  Some  of  the  topics  discussed  are:  nonlinear 
theory  of  plasma  oscillations,  plasma  sheath  formation 
by  RF  fields,  and  microwave  properties  of  ceramic 
nonlinear  dielectrics.  Also  included  are  the  progress 
reports  of  the  projects  during  the  final  quarter,  such  as: 
ferrimagnetic  resonance  in  ferrites,  noise  in  plasmas, 
and  plasma  diagnostic  techniques. 


2884 

Stanford  U.  Microwave  lab. ,  Calif. 

FOLDOVER  IN  DIODE- LOADED  RESONANT  CIRCUITS, 
by  R.  E.  Tokheim.  Aug.  1962,  31p.  incl.  dlagrs. 
(AFOSR-4829)  (AF  49(638)415)  AD  407128 

Unclassified 

Experimental  investigation  of  foldover  was  made  in  a 
medium  frequency  series  resonant  circuit  using  2 
back-to-back  Varicap  diodes.  Foldover  of  this  nature 
is  a  phenomenon  of  some  importance  in  several  practi¬ 
cal  devices,  including  bistable  switching  circuits,  the 
parametron,  the  parametric  limiter,  the  parametric 
amplifier  and  the  harmonic  generator.  The  purpose  of 
this  study  was  to  determine  how  well  such  foldover 
could  be  predicted  from  theory  for  the  series  circuit. 
Theoretical  results  were  based  upon  precise  measure¬ 
ments  of  the  individual  circuit  components.  Very  good 
agreement  of  theory  with  experiment  was  obtained,  as¬ 
suming  only  the  fundamental  frequency  term  in  the  har¬ 
monic  balance  method  of  solving  tne  nonlinear  differen¬ 
tial  equation.  (Contractor's  abstract) 


2885 

Stanford  U.  [Microwave  Lab.  ]  Calif. 

TEMPERATURE  DEPENDENCE  O  ?  THE  WIDTH  OF 
THE  R  I*NE  OF  CHROMIUM  IN  VgO  (Abstract),  by 
G.  F.  Imbusch,  G  B.  West  and  others.  [1962]  [1  j), 

[A F  49(638)415]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Stanford  U. ,  Calif.  .  Dec.  27-29.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
STJTEecm,  1962. 

The  width  of  the  cubic-site  R  line  (6981  A)  of  a  chromi¬ 
um-doped  MgO  crystal  has  been  measured  at  different 
temperatures  from  4.  2<>K  to  room  temperature.  The 
spectrometer  used  was  an  E2>ert  grating  spectrograph 
built  by  the  Jarrell-Ash  Company.  The  linewidth  in¬ 
creases  with  temperature  in  a  manner  similar  to  that 
found  for  the  R  line  of  chromium  in  ruhy.  The  in¬ 
crease  with  temperature  is  a  little  greater  in  the  case 
of  MgO  than  for  aluminum  oxide  whose  lattice  <s  harder. 
Since  the  chromium  ion  in  MgO  is  In  a  site  of  cubic  sym¬ 
metry,  the  theories  of  thermal  line  broadening  should 
be  more  easily  applied  to  the  fluorescence  line  cf 
chromium-doped  MgO  than  the  ruby  fluorescence,  the 
shift  in  the  position  of  the  center  of  the  R  line  with 
temperature  has  also  been  measured  In  the  same  tem¬ 
perature  range.  The  line  is  found  to  move  to  the  red 
by  about  9  A  from  77°  to  273°  K. 


2886 

Stanford  U.  Microwave  Lab. ,  Calif. 

EVEN  AND  ODD  INSTABILITIES  IN  COUPLED  FER¬ 
RITE  SPHEROIDS,  by  B.  A.  Auld  and  C.  H.  Holmes. 

Oct.  1962.  [3]p.  incl.  lllus.  diagr.  (ML  rept.  no.  968) 
(AF  AFOSR-62-343)  Unclassified 

Presented  at  the  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa.,  Nov.  12-’5,  1962. 

Published  in  Jour.  Appl  Phys. ,  v.  34:  1277-1279,  Apr. 

A  theoretical  analysis  supported  by  experimental  evi¬ 
dence  shows  that  coupling  between  2  ferrimagnetic  el¬ 
lipsoids  can  lead  to  a  type  of  instability  analogous  to 
the  second-order,  Suhl  spin-wave  Instability  in  a  single 
sample.  Two  ferrite  samples  coupled  througi:  their  di¬ 
polar  fields  constitute  a  pair  of  coupled  non-  linear  reso¬ 
nators.  If  the  samples  are  identical,  the  uniform  pre¬ 
cession  of  the  system  is  describable  in  termn  of  an  even 
mode  in  which  the  transverse  components  of  magnetiza¬ 
tion  in  the  2  samples  are  parallel,  and  an  odd  mode  In 
which  the  transverse  components  are  antiparallel-  The 
frequency  separation  of  these  modes  Is  determined  by  the 
strength  of  the  coupling.  At  sufficiently  low  power 
levels  the  even  and  odd  modes  are  independent,  rnd  the 
response  of  the  system  to  a  driving  field  exhibits  the 
usual  double-peaked  shape  characteristic  of  coupled  linear 
resonators.  At  high  power  levels,  however,  nonlinear 
terms,  arising  primarily  from  shape  anisotropy,  produce 
significant  mode  Interaction.  If,  for  example,  the  even 
mode  is  excited  to  a  large  amplitude  at  by  applying 

identical  driving  fields  to  the  2  samples,  there  results 
a  torque  at  2(Up  that  can  lead  to  exponential  growth  of  the 
odd  mode.  Conversely,  excitation  of  the  odd  mode  to  a 
large  amplitude  can  lead  to  parametric  excitation  of  the 
even  mode.  The  theoretical  analysis  predicts  the  con¬ 
ditions  under  which  growth  is  attained.  Experiments 
conducted  on  narrow  linewidth  disks  of  single-crystal 
YIG  are  In  substantial  agreement  with  the  theory.  The 
instability  is  observed  as  saturation  of  the  directly 
driven  mode  and  as  radiation  from  the  unstable  mode. 
(Contractor’s  abstract) 


2887 

Stanford  U.  (Microwave  Lab.  ]  Calif. 

SOLUTION  OF  THE  FULL  PLASMA-SHEATH  EQUA¬ 
TION  'Abstract),  byS.  A.  Self  and  G.  S.  Kino.  [1962] 
[lj?.  jAF  AFOSR-62-343]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Boulder, 
Colo.,  Oct.  10-12,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v,  7: 

631,  Dec.  21,  1962. 

In  the  theory  of  the  plasma  of  an  arc,  Tonks  and  Langmuir 
and  later  workers  assume  exact  space- charge  neutrality. 
Thus,  they  Ignore  the  derivative  term  in  the  full-plasma- 
sheath  equation  and  solve  the  resulting  plasma-integral 
equation,  obtaining  solutions  applicable  to  the  body  of 
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the  plasma,  but  which  become  progressively  Inaccurate 
as  the  boundary  Is  approached.  A  solution  for  the  sheath 
region  Ignoring  ion  generation  Is  then  matched  at  some 
point  near  the  limit  of  the  plasma  solution.  This  pro¬ 
cedure  gives  rise  to  some  uncertainties,  since  the  selec¬ 
tion  of  the  matching  point,  l.  e. ,  the  plasma-sheath 
boundary,  Is  rather  arbitrary.  To  overcome  these,  un¬ 
certainties,  the  full  plasma— sheath  equation  has  been 
solved  numerically  for  the  plane  symmetric  discharge 
with  long  ion  mean  free  path.  Solutions  are  presented 
for  various  values  of  the  discharge  parameters.  These 
solutions  apply  throughout  the  plasma  and  sheath  re¬ 
gions  and,  thus,  avoid  the  arbitrary  choice  of  a  plasma - 
sheath  boundary. 


2888 

Stanford  U.  Microwave  Lab. ,  Calif. 

VARIATIONAL  TECKNIOUE  FOR  DETERMINING 
DISPERSION  RELATIONS  IN  PLASMA  SYSTEMS,  by 
E.  M.  Barsten.  (1962]  [6i>.  lncl.  diagr3.  (ML  rept. 
no.  9 til)  (AF  AFOSR-62-343)  Unclassified 

Published  In  Phys.  Fluids,  v.  6:  828-833,  June  1963. 

Sturrock's  yariatlonal  principle  seems  particularly 
well  suited  to  the  study  of  small-amplitude  disturbances 
of  plasma  systems  and  is  formulated  in  a  sufficiently 
general  manner  so  as  to  be  applicable  to  relativistic  as 
well  as  nonrelativlstlc  multistream  problems.  The  use 
of  this  variational  principle  is  shown  to  be  effective 
(In  conjunction  with  the  trial-function  method)  in  ap¬ 
proximating  dispersion  relations.  To  this  end  the  varia¬ 
tional  procedure  Is  applied  to  2  simple  plasma  problems 
which  admit  of  exact  solution.  B  is  found  that  a  first- 
order  error  In  the  trial  functions  leads  to  only  a  sec¬ 
ond-order  error  in  the  dispersion  re'-  tton-a  behavior 
typical  of  variational  procedures  and  which  renders 
them  so  useful.  (Contractor's  abstract) 


2889 

Stanford  U.  Microwave  Lab. ,  Calif. 

BLACK-BODY  DISTRIBUTION  LAW  IN  SEMI-CLASSI¬ 
CAL  RADIATION  THEORY,  by  J.  H.  Eberly.  Apr. 
1962,  81p.  lncl.  diagrs.  (ML  rept.  no.  940)  (AFOSR- 
3427)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-22548)  AD  2^2148  Unclassified 

A  formalism  is  developed,  employing  an  Improved 
semi-classical  theory  of  electrodynamics,  with  which 
It  is  possible  to  treat  interacting  systems  of  radiation 
and  large  or  small  numbers  of  atoms.  The  theory  dif¬ 
fers  from  the  ordinary  semi-classical  theory  as  it  is 
most  commonly  employed  in  2  ways:  (1)  The  neoclas¬ 
sical  theory  takes  consistent  account  of  the  effect  of 
the  atoms  on  the  electromagnetic  fields,  as  well  as  the 
effect  of  the  fields  on  the  atoms.  (2)  The  neoclassical 
theory  avoids  the  use  of  perturbation  theory  in  the 
usual  sense,  and  does  not  introduce  the  concept  of 
transition  probability.  The  neoclassical  theory  is 
based  on  the  attempt  to  integrate  Schrodinger’s  equa¬ 
tion  directly. 


2890 

Stanford  U.  Microwave  Lab. ,  Calif. 

GENERATION  OF  SUB-MILLIMETER  RADIATION  BY  A 
BUNCHED  BEAM  OF  RELATIVISTIC  ELECTRONS,  by 
P.  A.  Scente.  July  2962,  126p.  lncl.  diagrs.  refs. 

(ML  rept.  no.  935)  (AFOSR-3428)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr-22548) 

AD  282146  Unclassified 

The  interaction  of  a  bunched  beam  of  relativistic  elec¬ 
trons  with  several  different  microwave  circuits  was 
analyzed,  with  a  view  toward  the  generation  of  electro¬ 
magnetic  radiation  in  the  sub-millimeter  wavelength  re¬ 
gion.  Because  ot  relativistic  effects,  it  was  possible  to 
use  structures  which  had  dimensions  large  compared  to 
the  desired  wavelength.  A  relativistic  electron  beam 
was  obtained  from  a  traveling-wave  linear  accelerator 
which  operated  at  a  frequency  of  9288  mc/sec.  The  in¬ 
teraction  properties  predicted  by  theory  were  compared 
with  the  experimental  results  obtained  from  resonant 
cavities,  from  a  dielectric-loaded  slow-wave  structure, 
and  from  2  other  special  structures:  a  magneMc  undu- 
latcr  and  a  sinuous  waveguide.  In  the  case  of  the  mag¬ 
netic  undulator,  approximately  150  mw  were  generated 
at  5. 4  mm,  and  35  mw  at  1  mm.  The  shortest  wave¬ 
length  observed  was  0. 4  mm  at  a  power  level  of  40  uw. 


2891 

Stanford  U.  Microwave  Lab. ,  CaUf. 

THE  MICROWAVE  CHARACTERISTICS  AND  APPLICA¬ 
TIONS  OF  FERROELECTRIC  CERAMICS,  by  M. 
DIDomenico,  Jr.  Get.  1962,  15Ip.  lncl.  Ulus,  diagrs. 
table,  refs.  (ML  rept.  no.  960)  (AFO6R-5013)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  ScientL'ic  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under  Nonr- 
22548)  AD  292131  Unclassified 

The  purpose  of  this  investigation  was  to  study  both  theo¬ 
retically  and  experimentally  the  uses  of  ferroelectric 
ceramics  in  microwave  device  applications.  At  micro- 
wave  frequencies,  ferroelectric  ceramics  behave  as  non¬ 
linear  dielectrics  and  exhibit  small  signal  as  well  as 
large  signal  scaier  nonlinear  characteristics  in  both  the 
dielectric  constant  and  the  rf  dielectric  conductivity. 

The  preliminary  part  of  this  study  gives  a  comprehensive 
review  of  the  experimentally  measured  characteristics 
of  the  ferroelectric  titanates,  and  in  particular  of  the 
ceramic  73%  BaTi03  -27%  SrTi03.  An  X-band  elec¬ 
trically  tunable  ferroelectric  phase  shifter  was  con¬ 
structed.  Phase  shifter  was  controlled  by  applying  a 
dc  electric  field  to  the  ferroelectric.  The  measured 
characteristics  of  this  device  showed  that  phase  shifts 
of  40'  -  50°  are  attainable  over  a  400  me  band  centered 
about  9. 3  kmc  with  Insertion  losses  ranging  from  2-6 
<&>.  The  general  incremental  behavior  of  such  small 
signal  devices  as  phase  shifters,  attenuators,  and  tuna¬ 
ble  cavities  is  also  discussed.  The  non-linear 
behavior  of  the  73%  BaTi03  -  27%  SrT103  ceramic  was 
further  used  to  construct  a  harmonic  generator  operating 
from  3  to  9  kmc.  In  order  to  assess  the  characteristics 
of  ferroelectric  traveling-wave  harmonic  generators, 
an  eximple  is  worked  out  for  an  S-band  TE  sub- 10  mode 
at  the  fundamental  frequency  of  3  kmc. 
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Stanford  U.  Microwave  Lr.b. ,  Calif. 

COUPLED  MODE  THEORY  OF  ACOUSTIC  WAVE 
AMPLIFIERS,  by  C.  F.  Ouate.  Feb.  1962,  35p.  tncl. 
dlagrs.  (ML  rept.  no.  889)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  o f  Naval 
Research,  and  Signal  Corps  under  Nonr-22548) 

AD  292329  Unclassified 

It  has  recently  been  demonstrated  that  acoustic  waves 
can  be  amplified  in  CdS  when  the  free  carriers  in  the 
photoconductor  drift  through  the  crystal  with  a  velocity 
somewhat  faster  than  sound.  The  acoustic  waves  gen¬ 
erate  an  electric  field  which  couples  to  the  carriers  in 
piezoelectric  materials.  The  coupled  mode  theory  of 
interactions  of  this  type  is  discussed.  The  propagation 
characteristics  af  the  waves  in  the  elastic  media  and 
the  waves  on  the  drifting  carriers  are  changed  when  the 
normal  modes  in  the  2  systems  are  weakly  coupled 
with  the  piezoelectric  field.  With  this  coupling,  and 
with  the  case  where  the  diffusion  current  is  less  than 
the  current  of  the  bunched  carriers,  we  find  1  forward 
wave  growing  exponentially  and  a  second  wave  attenu¬ 
ating  exponentially  with  distance.  The  boundary  condi¬ 
tions  are  studied  and  show  that  the  amplified  wave  is 
strongly  excited  by  the  elastic  wave  at  the  input.  The 
analysis  presented  should  be  valid  in  the  range  of 
frequencies  where  the  mean  free  path  of  the  carriers 
is  short  compared  to  the  acoustic  wavelength.  (Con¬ 
tractor's  abstract) 


2893 

Stanford  U.  Microwave  Lab. ,  Calif. 

EFFECTS  OF  ELECTRON  BEAM  CONFINEMENT  ON 
KLYSTRON  EFFICIENCY,  by  C.  G.  Nelson.  Apr. 

1962,  97p.  incl.  diagrs.  tables,  refs.  (ML  rept.  no. 
910)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-22548)  AD  276503  Unclassified 

The  effects  of  magnetic  field  configuration  on  klystron 
efficiency  were  measured,  especially  the  effects  of  in¬ 
troducing  magnetic  flux  at  the  cathode,  leading  to  so- 
called  confined  flow  in  the  electron  beam.  The  experi¬ 
ments  were  performed  using  a  2-cavity  klystron  of 
special  design,  incorporating  a  movable  output  cavity 
and  a  scanning  iris.  The  scanning  iris  permitted  meas¬ 
urements  of  dc  and  rf  current  distribution  in  the  beam; 
longitudinal  movement  of  the  cavity  made  these  meas¬ 
urements  possible  at  various  axial  positions  and  al¬ 
lowed  the  determination  of  optimum  cavity  spacing. 
Detailed  studies  were  made  on  4  beams  requiring  mag¬ 
netic  focusing  fields  of  up  to  twice  the  Brillouin  field. 
Detailed  current  distributions  in  these  beams  were 
used  in  determining  various  parameters  useful  in 
analyzing  klystron  performance,  such  as  plasma  wave¬ 
length,  beum  coupling  coefficients,  and  beam  loading 
conductance.  (Contractor's  abstract) 


Stanford  U.  [Microwave  Lab.  ]  Calif. 

FLUORESCENCE  SPECTRA  OF  CHROMIUM  IONS  IN 
o  AND  e  GALLIUM  OXIDE  (Abstract),  by  G.  F.  Imbush, 
A.  L.  Schawlow,  and  J.  P.  Remelka.  [1962]  [1  Jp.  (In 
cooperation  with  Bell  Telephone  Labs. ,  Inc. )  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
[Nonr-22548])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  li<  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7; 
445-446,  Aug.  27,  1962. 

Fluorescence  of  Cr^+  ions  has  been  reserved  at  low  ion 
concentrations  in  both  a  and  B  crystalline  forms  of  gal¬ 
lium  oxide.  In  both  cases,  the  Rj  line  (2E,  E-*Aj)  and 
the  R.j  line  (2E,  2A-*A2)  were  observed  with  a  Hilger 

wavelength  spectrometer  modified  to  have  a  dispersion 
c<  2.  3  A/mm.  The  spectrum  cf  (^O^rCr24  which  has 

been  repeated  previously  is  that  of  the  B  form  which  was 
prepared  by  crystallization  from  a  flux.  S  has  fluores¬ 
cence  lines  Rj  at  6885  A  and  Rj  at  695?  A  (at  77°K). 

oGajOj  has  a  simple  crystal  structure  (isostructural 
willi  aAljOj;;  the  Cr3i  fluorescence  tines  are  at  6959 

and  6943  A.  The  sample  was  prepared  by  heating  the 
monohydrate  in  air.  The  spectrum  Is  quite  similar  to 

2 

that  of  pink  ruby,  while  the  larger  E  splitting  cf  the  B 
form  is  probably  caused  by  tetragonal  and  rhombic  com¬ 
ponents  of  the  crystal  field. 


2895 

Stanford  U.  [Microwave  Lab.  ]  Calif. 

MONOCHROMATIC  RUBY  OPTICAL  MASER  (Abstract), 
by  L.  F.  Mollenauer,  G.  F.  Imbusch  and  others. 

[1962]  [1  Jp.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  [Nonr-22548])  Unclassified 

Presented  at  meeting  cf  the  Amer.  Phys.  Soc. , 
Washington,  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 
445,  Aug.  27,  1962. 

An  ideal  optical  maser  would  generate  light  that  is  truly 
monochromatic.  Preferably  the  wavelength  should  be 
determined  by  some  atomic  resonance,  rather  than  by 
structural  dimensions.  However,  most  optical  masers 
use  highly  reflecting  end  plates  and  so  have  strong, 
closely  spaced,  axial-mode  resonances.  Typically 
maser  oscillation  occurs  simultaneously  In  several 
axial  modes,  so  that  the  output  contains  several  frequen- 
cies.  Ordinarily,  the  atomic  linewldth  is  broad  enough 
to  Include  a  number  of  axial  modes,  and  the  exact  out¬ 
put  wavelengths  are  determined  by  the  cavity  reso¬ 
nances.  However,  ruby  at  77*K  has  very  strong, 
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arrow  fluorescence  lines  (Av  ~  0. 2  cm"1),  and  so  the 
maser  can  be  operated  with  one  end  unsllvered.  The, 
the  output  wavelength  Is  determined  by  the  spectral  line. 
By  using  a  sapphire-clad  rod  immersed  in  liquid  nitro¬ 
gen,  a  single  sharp  line  has  been  obtained.  Its  width 
was  determined  using  the  tilted-plate  interferometer 
to  be  less  than  0. 0025  cm"1  near  the  threshold. 


2886 

Stanford  U.  [Microwave  Lab.  ]  Calif. 

MULTIPLE  BEAM  INTERFEROMETRY  WITH  LARGE 
PLATE  SEPARATIONS  (Abstract),  by  H.  W.  Moos, 

G.  F.  Imbusch  and  others.  [1962]  [1  £>.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
[Nonr-22548])  Unclassified 

Prrsented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  Q,  v.  7: 
415,  Aug.  27,  1962. 

The  use  of  multiple-beam  interferometry  for  detailed 
studies  of  surface  contours  has  been  confined  to  re¬ 
flectors  almost  in  contact.  With  truly  monochromatic, 
parallel  optical-maser  light  sources,  it  is  now  possible 
to  extend  it  to  large  plate  separations.  The  experimen¬ 
tal  arrangement  is  equivalent  to  a  Fabry-Perot  inter¬ 
ferometer  with  1  plate  tilted  a  few  wavelengths  from 
parallelism.  Monochromatic  light  entering  perpendicu¬ 
lar  to  the  plates  is  transmitted  at  those  places  where 
the  plate  spacing  is  nX/2.  The  interference  fringes 
can  be  photographed  either  with  or  without  focusing. 

If  the  plates  are  flat  and  the  medium  homogeneous, 
they  are  straight  lines;  otherwise  the  fringes  are 
curves,  but  still  very  sharp  if  the  reflectivity  is  high. 

If  several  wavelengths  are  present,  fringes  appear  be¬ 
tween  the  orders.  Thus,  the  tilted-plate  interferome¬ 
ter  can  be  used  for  high-resolution  spectroscopy  of 
collimated  sources,  even  if  the  plates  are  not  very 
flat.  It  can  also  exhibit  sensitively  variations  in  re¬ 
fractive  index  of  the  medium  between  the  plates. 


2897 

Stanford  U.  Microwave  Lab. ,  Calif. 

NORMAL  MODE  THEORY  FOR  ELECTRON-BEAM 
PLASMA  AMPLIFICATION,  by  M.  Chodorow,  J.  C. 
Eidson,  and  G.  S.  Kino.  [1962]  [5)p.  incl.  diagrs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  (Nonr-22548!)  Unclassified 

Also  published  in  Microwave;  Proc.  Fourth  Internat'l. 
Cong,  on  Microwave  Tubes,  Sch  even  Ingen  (Netherlands) 
(Sept.  3-7,  1962),  Eindhoven,  Centrex  Publishing  Co. , 
1963,  p.  333-337. 

It  is  the  purpose  of  this  paper  to  show  that  a  variational 
technique,  based  on  a  trial  function  with  the  same  radi¬ 
al  variation  of  the  field  over  the  beam  plasma  system 
as  the  cold  of  the  plasma,  is  quite  adequate  to  obtain 


good  agreement  with  field  theory  solutions  as  deter¬ 
mined  by  Allen  et  al.  The  variational  method  aiso 
makes  it  possible  to  obtain  a  far  better  physical  insight 
into  the  type  of  coupling  that  occurs  in  the  beam  plasma 
system.  Using  the  quasi-static  approximation,  a  varia¬ 
tional  expression  for  the  propagation  constants  in  terms 
of  the  potential  function  has  been  obtained  for  a  beam 
plasma  system  with  finite  geometry  and  magnetic  field. 
Using  the  unperturbed  static  modes  of  the  plasma  as 
trial  functions,  dispersion  diagrams  were  obtained  which 
agree  reasonably  well  with  the  more  exact  numerical 
solutions.  This  method  gives  more  insight  Into  the  na¬ 
ture  of  the  interaction. 
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PARAMETRIC  [REFREGERATION ]  DISCUSSION  AND 
EXPERIMENTAL  VERIFICATION  OF  THE  REMOVAL 
OF  SLOW-WAVE  NOISE,  by  P.  A.  Sturrock,  G.  C. 
van  Haven,  and  A.  Karp.  [1962]  [5]p.  Incl.  Ulus,  diagrs. 
table,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  [Nonr-22548])  Unclassified 

Published  in  Microwaves:  Proc.  Fourth  Internat’l.  Cong, 
on  Microwave  Tubes,  Scheveningen  (Netherlands)  (Sept. 
3-7,  1962),  Eindhoven,  Centrex  Publishing  Co. ,  1963, 
p.  231-235. 

As  a  first  attempt  at  the  realization  of  a  parametrically 
refrigerated  amplifier,  the  noise  removal  coupler  has 
been  investigated  experimentally.  Parametric  coupling 
to  circuit  waves  was  directly  demonstrated  and  indirect¬ 
ly  shown.  The  exchange  of  energy  between  these  waves 
and  the  slow  space-charge  wave  was  indirectly  shown. 
Parametric  refrigeration  is  fundamentally  different  from 
all  other  noise  removal  processes.  Consequently,  its 
use  in  conjunction  with  these  other  methods  should  allow 
a  substantial  reduction  in  presently  available  microwave 
noise  figures. 
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PUMPING  POWER  CONSIDERATIONS  IN  AN  OPTICAL 
MASER,  by  O.  Svelto.  Apr.  1962,  29p.  incl.  diagrs. 
(ML  rept.  no.  902)  (Sponsored  Jointly  by  Air  Force 
[Office  of  Scientific  Research],  Office  of  Naval  Research, 
and  Signal  Corps  under  Nonr-22548)  Unclassified 

Published  in  Appl.  Opt.,  v.  1:  745-751,  Nov.  1962. 

Also  published  in  Appl.  Opt.  Suppl.  on  Opt.  Masers, 
v.  1:  107-113,  1962. 

The  theoretical  efficiency  of  various  pumping  power  sys¬ 
tems  that  have  been  adopted  in  optical  masers  Is  stud¬ 
ied.  A  thermodynamical  method  is  used  to  calculate  the 
power  transferred  from  the  flash  tube  to  the  maser  ma¬ 
terial.  In  this  way  a  gc‘  ;ral  expression  is  obtained 
which  allows  one  to  calculate  the  total  power  and  the 
power  per  unit  area  of  the  flash  tube  needed,  for  a  given 
power  absorption  by  the  active  rod.  When  the  rod  is 
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surrounded  by  a  sheath  with  an  index  of  refraction  equal 
to  or  greater  than  that  of  the  rod,  the  power  per  unit 
area  of  the  flash  tube  is  lowered  at  best  by  the  factor  n, 
where  n  is  the  index  of  refraction  of  the  rod.  The  total 
power  required  from  the  flash  tube  is  not  affected  by 
the  sheath.  The  most  efficient  case  occurs  when  the 
pumping  power  is  allowed  to  enter  the  active  rod  from 
all  directions.  In  this  case  the  necessary  power  per 
unit  area  of  the  flash  tube  is  reduced  by  a  factor  n^ 
with  respect  to  the  case  of  a  simple  rod.  (Contractor’s 
abstract) 


2900 

Stanford  U.  Microwave  Lab. ,  Calif. 

SPIN-WAVE  RESONANCE  IN  THIN  FILMS  AT 
OBLIQUE  ANGLES,  by  T.  .0.  Rosslng.  [1962]  [2]p. 
incl.  diagrs.  (Sponsored  Jointly  by  A<r  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  [Nonr-22548])  Unclassified 

Presented  at  the  Eighth  Symposium  on  Magnetism  and 
Magnetic  Materials,  Pittsburgh,  Pa. ,  Nov.  12-15, 

1962. 

Published  in  Jour.  Appl.  Phys. ,  v.  34:  1133-1134, 

Apr.  1963. 

Spin- wave  spectra  in  thin  Permalloy  films  have  been 
observed  as  the  angle  between  the  applied  field  and  the 
film  is  varied  from  0  to  90°.  The  applied  field  cor¬ 
responding  to  the  main  resonance  pea V  falls  very  close 
to  its  calculated  value  for  all  angles.  At  seme  critical 
angle  the  spin-wave  spectrum  collapses  to  a  single  peak. 
The  observed  critical  angle  is  very  near  the  angle  at 
which  the  resonance  frequency  becomes  independent  of 
small  changes  in  the  magnetization,  which  supports  a 
dynamic-pinning  model.  The  separation  between  the 
main  peak  and  the  subsidiary  peaks  reaches  a  maximum 
at  an  angle  slightly  less  than  the  critical  angle  and 
drops  sharply  as  the  ci  ltical  angle  is  approached.  At 
no  angle  does  the  wavelength  of  the  spin  waves  appear 
to  be  a  submultiple  of  the  film  thickness  as  would  be 
expected  if  the  surface  spins  were  completely  pinned. 

As  the  angle  between  the  applied  field  and  the  film 
increases  from  0,  the  linewidth  increases  and  reaches 
a  maximum  near  80°.  Beyond  this  angle  the  linewidth 
decreases  rapidly,  and  in  many  films  the  linewidth  at 
90°  is  less  that  at  9.  Simple  theory  explains  the  in¬ 
crease  in  linewidth  with  angle,  locates  the  angle  of 
maximum  linewidth,  but  fails  to  predict  the  narrow¬ 
ness  at  90°.  (Contractor's  abstract) 
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THEORETICAL  CONSIDERATIONS  ON  MILLIMETER 
WAVE  GENERATION  BY  OPTICAL  MIXING,  by  J.  R. 
Fontana  and  R.  H.  Pantell.  [1962]  [5jp.  incl.  diagr. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [Nonr-22548])  Unclassified 


Published  in  Proc.  Inst.  Radio  Engineers,  v.  50:  1796- 
1800,  AUg.  '1962. 

The  generation  of  radiation  by  mixing  optical  maser  sig¬ 
nals  is  one  possible  method  for  closing  the  gap  between 
microwaves  and  infrared.  The  conversio  efficiency  at¬ 
tainable  with  dJ'ferent  types  of  nonlinear  media  is  con¬ 
sidered.  It  is  shown  that  lossless  nonlinear  media,  such 
as  dielectrics,  have  very  low  conversion  efficiency 
properties,  regardless  of  the  way  they  are  used.  Non¬ 
linear  resistive  media,  on  the  other  hand,  have  efficien¬ 
cies  up  to  25%,  independently  of  the  frequency  conversion 
ratio.  Consequently,  in  order  to  generate  wavelengths 
in  the  millimeter  range  by  mixing  optical  maser  outputs, 
the  materials  used  should  involve  nonlinear  dissipative 
processes.  (Contractor's  abstract) 
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STANFORD  MICROWAVE  SPECTROHEUOGRAMS  FOk 
I960  JULY,  by  G.  Swarup.  Mar.  1982,  3?.p.  incl. 

Ulus,  diagrs.  table.  (Scientific  rept.  nc.  12;  Stanford 
Radio  Astronomy  Inst.  publ.  no.  12)  (AFOSR-1604) 

(AF  18(603)53)  AD  275790  Unclassified 

Maps  are  presented  of  the  sun  which  show  the  disc 
distribution  of  solar  radio  emission  at  9. 1-cm  wave¬ 
length  by  means  of  radioisophotes,  or  lines  of  constant 
brightness  temperature.  The  contour  interval,  which 
varies  from  map  to  map,  is  usually  about  80, 000  K,  and 
is  determined  after  the  map  is  drawn  by  reference  to  the 
measured  flux  density  of  the  whole  sun.  A  circle  ehows 
the  ohotosphere.  With  the  microwave  spectrohellograph, 
the  nun  is  scanned  along  approximately  15  parallel  lines 
from  west  to  east,  and  from  the  resulting  records  the 
maps  are  carefally  prepared  by  hand.  A  positional  ac¬ 
curacy  of  better  than  ±  1/2  nin  of  arc  in  the  location  of 
bright  features  is  maintained. 
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FUTURE  LARGE  RADIO  TELESCOPES,  by  R.  N. 
Bracewell,  G.  Swarup,  and  C.  L.  Seeger.  [1962]  [5]p. 
incl.  Ulus,  diagrs.  refs.  (AFOSR-3051)  (AF  18(603)53) 

Unclassified 

Also  published  in  Nature,  v.  193:  412-416,  Feb.  1962. 

As  the  cost  and  size  of  steerable  paraboloidal  reflectors 
for  radio-telescopes  has  become  prohibitive,  some  al¬ 
ternative  methods  for  constructing  narrow  beam  instru¬ 
ments  are  examined.  Aerials  that  can  grow  would  en¬ 
able  observational  and  constructional  work  to  proceed 
side  by  side  with  less  time  wastage  and  some  examples 
are  given.  A  brief  review,  with  reference  to  the  litera¬ 
ture,  of  several  narrow  beam  instruments  is  made.  It 
is  pointed  out  that  the  cost  of  data-handling  equipment 
and  computers  might  equal  the  cost  of  the  aerials  in 
future  large  multiple-beam  Instruments. 
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A  MODEL  FCH  THE  SOURCES  OF  THE  SLOWLY 
VARYING  COMPONENT  OF  MICROWAVE  SOLAR 
RADIATION,  by  T.  Kakinuma  and  G.  Swarup.  (1062] 
[20j?.  Incl.  diagrs.  tables,  refs.  (AF06R-J61)  (AF  18- 
(603)53)  AD  400438  Unclassified 

Also  published  in  Astrophys.  Jour. ,  v.  136:  975-994, 
HoTTWfflT" 

A  comparison  o f  the  observations  at  the  slowly  varying 
component  cl  the  solar  radio  emission  made  with  hlgn- 
resolution  interferometers  operating  at  wavelengths  of 
3. 2,  7. 5,  9. 1,  and  10. 7  cm  shows  that  the  flux  densi¬ 
ties  of  many  strong  sources  are  higher  at  the  longer 
wavelengths  than  at  3  cm.  The  same  conclusion  is  de¬ 
rived  from  eclipse  and  statistical  Investigations,  which 
indicate  further  that  the  spectrum  at  the  flux  density  has 
a  peak  around  6  cm.  The  decrease  in  flux  density  with 
frequency  cannot  be  explained  simply  by  assuming  a 
greater  optical  thickness  for  the  extraordinary  ware 
near  10  cm  in  the  million- degree  corona,  as  given  hy 
the  magneto-ionic  theory,  since  the  observed  degree  of 
polarization  at  7. 5  or  9. 1  cm  is  much  lower  than  that 
at  3. 2  c  m.  It  is  suggested  that  radiation  at  the  gyro- 
frequency  and  its  harmonics  emitted  by  the  thermal 
electrons  in  the  dense  region  over  a  sunspot  group 
should  be  taken  into  account  to  explain  the  spectrum  of 
the  slowly  varying  component.  This  mechanism  of 
resonance  absorption  requires  the  average  strength  of 
the  magnetic  field  over  the  sunspot  group  to  be  about 
600  gauss  at  a  height  of  2  x  10*  km  above  the  photo¬ 
sphere  and  250  gauss  at  a  height  of  4  x  10*  km.  In  or¬ 
der  to  exy'ain  the  observed  values  ot  brightness  tem¬ 
perature  of  1-4  x  10®°K  near  10  cm  by  the  magneto-ionic 
theory,  it  is  necessary  to  assume  values  of  electron 
density  of  up  to  20  or  40  times  the  normal.  However, 
these  high  values  of  densities  are  not  required  by  the 
gyro-theory,  and  values  of  five  to  ten  times  the  normal 
are  sufficient  for  explaining  simultaneously  the  obser¬ 
vations  of  brightness  temperature  flux  density,  and 
polarization.  This  theory  also  explains  the  small  size 
of  the  source  in  the  range  3-10  cm.  The  radio  emis¬ 
sion  is  considered  to  originate  thermally,  which  re¬ 
quires  that  the  value  of  the  electron  temperature  in  the 
region  at  the  inner  solar  corona  above  a  large  sunspot 
group  is  about  2-4  x  lO^K.  (Contractor's  abstract) 
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RADIO  ASTRONOMY  TECHNIQUES,  by  R.  N. 
Bracewell.  (1962]  (88fe>.  incl.  illus.  diagrs.  tables, 
refs.  (AF06R-J294)  (AF  18(603)53)  AD  406486 

Unclassified 

Also  published  in  Handbuch  der  Phys. ,  v.  54:  42- 

159','  19657 - 


The  first  2  parts  of  this  chapter,  concerned  respectively 
with  receivers  and  aerials,  represent  a  selection  from 
a  wst  field  of  radio  technology.  Parts  Q  and  IH  have 
been  written  for  the  physicist,  etc. ,  who  would  benefit 
from  a  collected  exposition  of  the  parts  of  radio  technique 
relevant  to  his  work.  Part  IV  lays  the  groundwork  for 
studying  those  parts  of  radio  astronomy  technique  which 
have  not  been  borrowed  from  existing  practice  but  have 
been  developed  recently  by  radio  scientists  engaged  in 
astronomical  observation.  It  introduces  the  quantities 
brightness,  brightness  temperature,  ard  flux  density  in 
terms  of  which  observations  are  expressed,  and  sets  up 
the  aerial  smoothing  equation,  an  integral  equation  which 
relates  them  to  available  power,  the  quantity  which  is 
actuaUy  measurable  with  a  receiver  and  aerial.  Part  V 
describes  the  simple  2-element  interferometer,  the  radio 
analog  of  Mlchelson's  stellar  interferometer,  and  in¬ 
terprets  its  function  as  a  determination  of  the  complex 
visibility  of  a  temporal  interference  fringe  system. 

Part  '/I  of  this  chapter  goes  into  details  of  the  measure¬ 
ment  of  radiation  fields  from  celestial  sources  by  means 
of  both  pencil  beam  aerials  and  interferometers.  All  the 
components  of  the  often  complex  apparatus  which  is  im¬ 
mersed  in  the  field,  the  concepts  necessary  for  consid¬ 
ering  its  interaction  with  the  field,  and  the  procedures 
for  absolute  calibration,  are  discussed  in  the  preceding 
parts,  and  the  observing  procedures  clarified. 
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CORRECTION  FOR  GRATING  RESPONSE  IN  RADIO 
ASTRONOMY,  by  R.  N.  Bracewell.  [1962]  [9fc.  incl. 
tables,  refs.  (AFOSR-J295)  (In  cooperation  with  Sydney 
U.  (Australia))  (AF  13(603)53)  AD  408043 

Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  137:  175-183, 
Jan.  1963. 

Periodic  departures  from  uniform  excitation  cause  cer¬ 
tain  antennas  used  for  radio  astronomy  to  possess  grat¬ 
ing  responses.  As  many  future  large  antennas  will  be 
of  this  type,  the  theory  at  correcting  for  grating  re¬ 
sponses  has  been  developed,  though  r.oi  exhausted.  A 
correction  procedure  has  been  derived  that  gives  a 
rigorous  solution  under  wide  conditions.  Some  im¬ 
portant  cases  are  tabulated  for  reference. 
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BROADBAND  TUNNEL-DIODE  AMPLIFIERS,  by  B.  R. 
Henoch  and  Y.  Kvaerna.  Interim  rept.  Sept.  1961  - 
Aug.  1962,  85p.  incl.  diagrs.  (Technical  repl.  no. 
213-2;  rept.  no.  SEL-62-099)  (Sponsored  jointly  by 
Air  Force;  and  Air  Force  Office  c<  Scientific  Research 
under  AF  18(603)53)  AD  299284  Unclassified 

A  tunnel-diode  amplifier  can  be  broadbanded  by  incor¬ 
porating  the  diode  in  a  filter  structure  where  the  reac¬ 
tive  elements  of  the  diode  are  part  of  the  filter.  This 
is  described  as  matching  the  amplifier  Impedance  to  a 
constant-gain  circle  in  the  impedance  plane.  Design 
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principles  are  given  for  amplifiers  o f  this  type,  and  the 
frequency  response  is  calculated  for  a  few  circuits. 

The  results  show  bandwidths  much  larger  than  can  be 
handled  by  the  presently  available  circulators  needed  for 
separating  the  input  and  output  parts.  Reflections 
from  the  circulator  can  easily  give  rise  to  oscillation, 
especially  outside  the  band  of  interest,  because  an  am¬ 
plifier  with  only  reactive  tuning  is  active  for  all  fre¬ 
quencies  up  to  the  diode  cut-off  frequency.  A  solution 
to  this  problem  is  to  introduce  resistive  elements  in 
the  amplifier  circuit  so  as  to  have  negligible  effect  in 
the  band  of  interest,  but  to  load  down  the  tunnel  diode 
so  as  to  make  the  whole  circuit  passive  outside  this 
band.  The  theory  of  such  selective  loaded  amplifiers 
is  discussed,  and  several  practical  realizable  circuits 
are  described.  (Contractor's  abstract) 
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HOW  LARGE  CAN  A  MICROWAVE  ANTENNA  BE?  by 
R.  N.  Bracewell.  [1962]  [5]p.  incl.  diagrs.  (AFOSR- 
3269)  (AF  49(638)1059)  Unclassified 

Also  published  io  Microwave  Jour. ,  v.  5:  57-61,  Jan. 

TSffT - 

It  appears  that  some  of  the  difficulties  associated  with 
the  construction  of  very  large  antennas  are  open  to 
solution,  and  that  a  move  forward  to  even  larger  sizes 
can  be  expected.  Just  what  other  limits  to  the  size  of 
an  antenna  will  occur  is  not  yet  clear,  but  it  may  be 
that  the  future  limits  will  not  be  inherent  in  the  antenna 
structures  themselves. 
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HIGH-RESOLUTION  STUDIES  OF  TEN  SOLAR  ACTIVE 
REGIONS  AT  WAVELENGTHS  OF  3-21  CM,  by  G. 
Swarup,  T.  Kakinuma  and  others.  [1962]  [17  ]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-J872)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)1059  and  National  Science  Foundation)  AD  416018 

Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  137:  1251-1267, 
May- 15,^1963. 

Ten  strong  sources  of  the  slowly  varying  component  (S- 
component)  of  solar  radio  emission  have  been  studied 
using  high-resolution  interferometers  operating  at 
wavelengths  of  3. 2,  7. 5,  9. 1,  10. 7,  and  21. 1  cm.  All 
the  10  radio  sources  were  associated  with  sunspot 
groups  having  areas  greater  than  about  500  millionths 
of  the  solar  hemisphere.  T?  e  observations  were  ob¬ 
tained  with  interferometers  which  arc  located  at  Nagoya, 
Ottawa,  Stanford,  and  Sydney  and  which  provide  fan-  and 
pencil-shaped  beams  having  widths  of  about  1-3  min  of 
arc.  This  international  cooperation  has  made  it  possi¬ 
ble  to  study  the  wavelength  dependent  of  the  S-compo- 
nent.  It  appears  that  a  strong  source  of  the  slowly 
varying  component  has  a  higher  value  of  flux  density  near 
10  cm  than  at  3  cm  or  21  cm.  The  size  has  a  value  of 


about  2-3  min  of  arc  at  wavelengths  of  3  and  10  cm  and 
about  3-4  min  of  arc  at  21  cm.  The  calculated  values  of 
heights  show  a  large  scatter  but  are  of  the  order  of 
10000-20000  km  at  wavelengths  of  3  and  10  cm,  and 
about  40000-90000  km  at  21  cm.  As  other  eclipse  and 
interferometric  observations  have  shown,  the  radio 
emission  is  circularly  polarized,  with  the  degree  of 
polarization  being  >  30%  at  3  cm,  ~  10%  at  10  cm,  and 
<  2%  at  21  cm.  At  10. 7  cm,  the  brightness  temperatures 
of  the  10  sources  range  from  1. 6  to  3. 8  x  10^’K  when  it 
is  assumed  that  the  north-south  widths  of  the  sources 
are  equal  to  the  observed  east-west  widths.  The  bright¬ 
ness  temperatures  show  good  correlation  with  both  sun¬ 
spot  areas  and  magnetic  fields.  The  above  results  about 
the  flux-density  spectrum  and  degree  of  polarization  are 
not  consistent  with  simple  magnetoionic  theory  in  which 
only  the  effect  of  electron-ion  colllslonai  absorption  Is 
considered. 
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DATA  SUMMARY:  WHISTLER  MODE  PROPAGATION, 
by  D.  L.  Carpenter  and  G.  B.  Carpenter.  Jan.  12, 

1962,  3 Op.  incl.  Ulus,  tables.  (Rept.  no.  SEL-62-001) 
(AFOSR-2100)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)126,  National  Sci¬ 
ence  Foundation,  and  Office  of  Naval  Research) 

AD  273528  Unclassified 

Routine  data  on  whistler  dispersion  and  on  whistler-mode 
echoes  from  VLF-pulse  transmission  are  tabulated. 

Data  are  sampled  on  a  daily  basis.  The  times  of  occur¬ 
rence,  values  of  dispersion  at  5  kc,  and  the  frequency  and 
time  delay  of  the  whistler  nose  are  tabulated.  Data  on 
whistler-mode  echoes  from  VLF  station  NPG  were  ob¬ 
tained  at  Stanford,  California.  (Contractor's  abstract, 
modified) 
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Stanford  U.  Stanford  Electronics  labs. ,  Calif. 

ELECTRON-DENSITY  VARIATIONS  IN  THE  MAGNETO¬ 
SPHERE  DEDUCED  FROM  WHISTLER  DATA,  by  D.  L. 
Carpenter.  Mar.  1962,  28p.  incl.  Ulus,  diagrs.  table, 
refs.  (Technical  rept.  no.  11;  rept.  no.  S EL-62-042) 
(AF06R-2339)  (Sponsored  JoinUy  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)126  and  National 
Science  Foundation)  AD  275838  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  67: 
3345-3360,  Aug.  1962. 

Electron-density  variations  in  the  magnetosphere  at  a 
geocentric  distance  of  2  -  4  earth  radu  are  deduced  from 
whistler  observations  made,  primarUy,  at  Stanford, 
Calif,  and  Seattle,  Wash.  T'  e  whistler  quantities  scaled 
are  frequency  and  group  deity ;  t  the  whistler  nose,  and 
group  delay  at  5  kc. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

THE  MAGNETOSPHERE  DURING  MAGNETIC  STORMS: 
A  WHISTLER  ANALYSIS,  by  D.  L.  Carpenter.  June 
1942,  72p.  incL  diagrs.  tables,  refs.  (Technical  rept. 
no.  12;  rept.  no.  SEL-62-059)  (AF06R-265S)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(602)126  and  Natiooal  Science  Foundation) 
AD  281837  Unclassified 

The  electron  density  of  the  outer  ionosphere,  or  mag¬ 
netosphere  of  the  earth  was  studied,  using  whistlers. 
The  analysis  leads  to  new  results,  results  which  have 
not  been  oredicted  by  theory  or  by  the  relatively  small 
amount  of  relevant  Information  from  satellites.  It  is 
shown  that  (1)  ionization  density  levels  In  the  magneto¬ 
sphere  are  substantially  depressed  during  magnetic 
storms;  and  (2)  the  degree  of  depression  may  increase 
rapidly  with  distance  from  the  earth,  thus  product 
large  gradients  in  ionization  density.  (Contractor's 
abstract) 
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Stanford  U.  [Stanford  Electronics  Labs.  ]  Calif. 

DISCUSSION  OF  PAPER  BY  R.  L.  DOWDEN,  "DOP¬ 
PLER-SHIFTED  CYCLOTRON  RADIATION  FROM 
ELECTRONS:  A  THEORY  OF  VERY  LOW  FREQUENCY 
EMISSIONS  FROM  THE  EXOSPHERE',  by  N.  Brice. 
[1962]  [3)p  lncl.  UK’s,  table.  (AFO6R-J503)  (AF  18- 
(603)126)  AD  414599  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  67: 
WRtf  8W,  Nov.  1962. 

Testing  parameters  are  derived  which  should  be  equal 
to  unity  for  any  sequence  of  successive  whistler  mode 
echoes  of  a  hook,  beginning  with  the  >onr effected  hook. 
On  applying  this  test  to  4  such  sequences,  the  quantities 
are  quite  significantly  not  unity. 
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Stanford  U.  [Stanford  Electronics  labs.  ]  Calif. 

PERIODIC  NOISE  ASSOCIATED  WITH  WHISTLER  ECHO 
TRAINS,  OBSERVED  AT  SPACE  STATIONS  IN  OPPO¬ 
SITE  HEMISPHERES  (Abstract),  by  R.  A.  HelliweU,  J. 
Katsufrakts  and  others.  [1962]  [1  Jp.  (Sponsored  jointly 
by  Air  Force  Office  of  ScientUic  Research  under  AF  18- 
(603)126  and  National  Science  Foundation) 

Unclassified 

Presetted  at  URSI-IRE  Joint  Spring  meeting  Washington, 
D.  C. ,  Apr.  30-May  3,  1962. 

Published  In  I.  R.  E.  Trans,  or.  Antennas  and  Propagation, 
v.  AP-ik  492,  July  1362. 

Whistler  recordings  Irom  northern  and  southern  hemi¬ 
sphere  stations  has  revealed  a  remarkable  association 
between  whistlers  and  periodic  VLF  ionospheric  noise 
(VLF  emissions).  The  phenomenon  is  Ulustrated  with 


recordings  obtained  on  October  1,  1961,  at  1250  UT  dur¬ 
ing  the  course  of  a  severe  magnetic  storm.  The  spectra 
from  all  stations  In  the  same  hemisphere  are  identical, 
but  show  the  expected  "conjugate"  anti-phase  relation¬ 
ship  in  opposite  hemispheres.  The  events  were  not 
restricted  to  geo  magnetically  conjugate  pairs  of  stations 
but  were  Identified  over  a  Urge  geographical  area  ex¬ 
tended  in  longitude  from  Byrd  Station  to  Wellington  and 
in  latitude  from  Stanford  to  Byrd.  The  essence  of  the 
phenomenon  Is  the  development  of  discrete  emissions 
which  appear  to  grow  out  of  the  echoes  of  a  strong 
whistler.  With  each  successive  whistler  echo  and  its 
associated  emission,  the  parent  whistler  becomes 
weaker  and  finally  disappears  (after  30  hops).  The  dis¬ 
crete  emission  on  the  other  hand  is  observed  to  undergo 
a  small  but  distinct  change  in  form  with  each  echo,  so 
that  after  many  echoes  the  emission  often  bears  little  re- 
sembUnce  to  the  original  form.  It  is  suggested  that  al¬ 
though  the  observed  noise  may  be  generated  by  traveling 
wave  amplification,  these  records  indicate  that  a  strong 
electromagnetic  wave  traveling  in  the  whistler  mode  may 
provide  the  bunching  necessary  for  coherent,  discrete 
emission  from  a  stream  of  particles.  Thus  discrete 
bunches  of  charged  particles  would  not  be  required  to 
produced  discrete  emissions. 
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Stanford  U.  Stanford  Electronics  labs. ,  Calif. 

NONLINEAR  OPTICAL  EFFECTS:  AN  OPTICAL 
POWER  LIMITER,  by  A.  E.  Siegman.  July  1962,  17p. 
incl.  diagrs.  reis.  (Technical  rept.  no.  172-1;  SEL- 
62-085)  (AFOSR-2638)  (A F  49(638)660)  AD  287601 

UncUsslfied 

Also  published  in  Appl.  Opt. ,  v.  1:  739-744,  Nov.  1962. 

Parametric  subharmonic  oscilUtors  and  amplifiers  at 
optical  frequencies  have  recently  been  proposed,  using 
optical  maser  pump  sources  together  with  the  nonlinear 
optical  properties  of  certain  crystals.  The  simplest 
such  structure  would  comprise  a  Fabry -Perot  reso¬ 
nator  'died  with  nonlinear  crystal,  the  ends  being  trans¬ 
parent  at  the  fundamental  or  pump  frequency  w  and  re¬ 
flecting  at  the  subnarmonlc  frequency  m/2.  This  paper 
demonstrates  that  such  a  structure  will  also  function  as 
an  ideal  optical  power  limiter  at  the  fundamental.  Power 
transmission  through  the  structure  a:  u.  will  limit 
sharply  and  flatly  at  the  threshold  level  at  which  sub¬ 
harmonic  oscillations  commence;  a  large  power-de¬ 
pendent  reflection  will  also  occur  on  the  input  end  above 
threshold.  The  use  cd  such  a  limiter  for  eliminating 
spiking  In  optical  masers,  and  for  other  purposes,  is 
suggested.  (Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs.  ,  Calif. 

INTERACTION  BETWEEN  A  DIELECTRIC  (OR  COLD 
PLASMA)  AND  A  CAVITY,  by  K.  I.  Thoroassen.  [1962] 
[8 Jp.  incl.  illus.  diagrs.  (Technical  rept.  no.  251-2; 
rept.  no.  SEL-62-092)  (AFOSR-4080)  (AF  49(638)660) 
AD  288014  Unclassifiea 
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Also  published  In  Jour.  Appl.  Phys. ,  v.  34:  1622- 
1629,  June  1963.  (Title  varies) 

This  paper  treats  the  interaction  between  a  cylindrical 
plasma  column  (or  dielectric  material)  and  a  resonant 
cavity  from  which  It  protrudes.  From  the  results,  ore 
may  determine  the  dielectric  constant  and  loss,  or  in 
the  case  of  a  plasma,  the  plasma  frequency  and  colli¬ 
sion  frequency,  given  measured  values  of  the  resonant 
frequency  shift  and  change  in  the  cavity  Q.  This  theory 
differs  from  earlier  theory  on  cylindrical  cavities  in 
that  it  treats  a  cavity  of  more  general  shape,  although 
restricted  to  TM  modes,  and  takes  into  account  the 
subtle  boundary  effects  at  the  openings  through  which 
the  plasma  is  admitted.  These  effects  may  be  calcu¬ 
lated  by  estimating  the  field  variation  over  the  part  of 
the  cylindrical  plasma  surface  that  lies  inside  the 
cavity.  (Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

OBSERVATIONS  OF  COLLECTIVE  PHENOMENA  IN 
PLASMAS,  by  K.  I.  Thomassen.  Oct.  1962,  49p. 
incl.  dlagrs.  table.  (Technical  rept.  no.  251-3;  rept. 
no.  SEL- 62-143)  (AFOSR-4154)  (AF  49(638)660) 

AD  292797  Unclassified 

The  objective  of  this  research  was  to  find  experimental 
evidence  of  an  anomalous  resistance  in  plasmas. 
Anomalous  resistance  results  when  coUectlve  action 
by  electrons  causes  randomization  of  the  growing  oscil¬ 
lations  in  the  2-stream  instability.  This  sequence  of 
events  leading  to  dissipation  of  energy  was  predicted 
several  years  ago  by  Buneman.  It  is  believed  that  this 
objective  was  achieved  (l.  e. ,  that  anomalous  resistance 
is  evidenced  by  observations  to  be  reported  here),  on  a 
high  density  plasma  subjected  to  r-f  fields  by  a  cavity 
resonant  at  a  frequency  well  below  the  plasma  fre¬ 
quency.  With  sufficient  r-I  power  and  density,  the  2- 
stream  instability  should  be  excited  to  turbulence 
level  during  each  half-cycle,  causing  irreversible 
power  loss.  Calculations  enumerating  the  necessary 
conditions  for  observing  the  phenomena  were  made, 
showing  that  the  resistance  can  easily  be  seen  above 
the  intrinsic  cavity  loss  using  very  moderate  amounts 
of  power.  (Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

INVESTIGATION  OF  RUBY-OPTICAL- MASER  CHAR¬ 
ACTERISTICS  USING  MICROWAVE  PHOTOTUBES,  by 
3.  J.  McMurtry.  July  1962,  139p.  incl.  Ulus,  diagr. 
tables,  refs.  (Technical  rept.  no.  177-3;  rept.  no. 
SEL-62-097)  (AFOSR-J1312)  (Sponsored  jointly  by 
•Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)660  and  Dept,  of  Army)  AD  289510;  AD  424371 

Unclassified 

Also  published  in  Appl.  Opt. ,  v.  2:  767-786,  Aug.  1963, 

In  this  analysis,  the  successful  demonstration  of  a  novel 
experiment  testing  this  proposal  is  described.  This 


experiment  led  to  the  verification  of  the  microwave- 
phototube  proposal,  and  also  provided  a  powerful  tool 
for  studying  the  spectral  output  of  the  ruby  laser.  The 
second  topic  Is  the  application  of  this  method  of  photo¬ 
electric  mixing  to  the  study  of  the  ruby  laser.  Experi¬ 
ments  are  described  which  permit  conclusions  con¬ 
cerning  (1)  the  behavior  of  the  laser’s  spectral  output 
as  a  function  of  pump  power  and  temperature;  (2)  the 
validity  cf  applying  homogeneous  Interferometer  mode 
analyses  to  the  case  of  ruby;  and  (3)  the  effects  of 
fluorescence  line  shape  and  stimulated  emission  in  de¬ 
termining  oscillation  frequencies.  In  addition,  they 
provide  extremely  high  resolution  measurements  at  the 
oscillation  linewidth.  (Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

WHISTLER  EVIDENCE  OF  A  "KNEE”  IN  THE  MAG¬ 
NETOSPHERE?  IONIZATION  DENSITY  PROFILE,  by 
D.  L.  Carpenter.  [1962]  [8]p.  incl.  lllus.  dlagrs. 
refs.  (AFO6R-64-031S)  (AF  49(638)1060)  AD  433075 

Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  68: 
1625-1682,  Mar.  15,  1963. 

Study  of  a  new  whistler  phenomenon  shows  that  the 
magnetoepherlc  ionization  profile  often  exhibits  a  'knee', 
that  is,  a  region  at  several  earth  radii  in  which  the  ion¬ 
ization  density  drops  rapidly  from  a  relatively  normal 
level  to  a  substantially  depressed  one.  The  new  wnl sl¬ 
ier  phenomenon  (called,  far  convenience,  the  'knee 
whistler')  Is  compared  with  ordinary  whistlers  and  1b 
illustrated  by  a  number  at  examples  recorded  at  mid¬ 
dle-  and  high-latitude  stations.  It  is  suggested  that  the 
knee  exists  at  all  times  in  the  magnetosphere,  and  that 
its  position  varies,  moving  inward  with  increasing  mag¬ 
netic  activity.  There  are  indications  that  conditions  of 
whistler-mode  propagation  may  be  unusually  favorable 
on  the  low-latitude  side  of  the  knee  and  that  the  region 
on  the  high-latltude  side  may  be  favorable  for  the  pro¬ 
duction  at  triggered  ionospheric  noise.  It  is  pointed 
out  that  knee  whistlers  account  for  a  substantial  num¬ 
ber  'jf  the  observations  of  deep  density  depressions  dur¬ 
ing  nagnetic  storms.  Several  questions  at  interpreta¬ 
tion  are  raised,  and  the  direction  of  future  Investiga¬ 
tions  is  Indicated.  (Contractor's  abstract) 
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EVIDENCE  OF  ANOMALOUS  RESISTANCE  IN  PLAS¬ 
MAS,  by  K.  L  Thomassen.  [1962]  (2jp.  (AF  AF06R- 
62-286)  Unclassified 

Published  in  Phvs.  Rev.  Ltrs. .  v.  10:  80-61.  Feb.  1, 

TS5S -  ' 

The  afterglow  phase  of  a  pulsed  reflex  type  discharge 
was  examined  for  evidence  at  instability  arising  from 
electron  drifts  through  a  positive  ion  background. 
Plasma  resistance  was  inferred  from  the  ratio  of  Inci¬ 
dent  to  reflected  power  in  a  200  mc/3  reentrant  cavity 
through  which  the  plasma  penetrated.  Measurements 
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in  hydrogen  at  Ion  densities  greater  than  lO1^  showed 
an  anomalous  increase  in  resistance  with  power  input, 
whereas  similar  measurements  in  argon  were  con¬ 
sistent  with  only  very  small  resistance  changes.  The 
results  are  consistent  with  instability  predictions. 
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Stanford  U.  [Stanford  Electronics  Labs.  ]  Calif. 

EXPERIMENTAL  OBSERVATIONS  OF  ANOMALOUS 
RESISTANCE  (Abstract),  by  K.  L  Thomassen.  [1962] 
[IJp.  [AF  AF06R-62-286]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Atlantic  City,  N.  J. ,  Nor.  28-Dec.  1,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n.  v.  8: 
1*8-165,  Feb.  28,  1983. 

Anomalous  resistance,  due  to  instabilities  rather  than 
collisions,  was  predicted  by  Buneman.  This  resistance 
is  believed  to  have  been  observed  in  a  plasma  subjected 
to  an  electric  field  at  a  frequency  intermediate  between 
the  collision  frequency  (S  me)  and  the  plasma  frequency 
(>  30  kmc).  The  (H)  plasma,  created  in  a  pulsed  reflex 
discharge,  penetrated  the  gap  of  a  140-mc  re-entrant 
cavity  such  that  the  fundamental  mode  would  cause  in- 
terstr earning  of  electrons  and  ions  along  the  dc  mag¬ 
netic  field  aligning  the  column.  (The  skin  depth  was 
approximately  1/3  the  column  radius. )  Given  suffi¬ 
cient  rf  power  and  density,  the  2-stream  instability 
should  be  excited  to  turbulence  level  during  each  half¬ 
cycle,  causing  irreversible  power  loss.  At  low  power 
and  density,  the  plasma  should  be  mainly  reactive,  ex¬ 
cept  for  small  losses  to  individual  processes  such  as 
collisions.  By  observing  the  incident  and  reflected 
power  Into  tba  cavity,  we  did  find  resistive  loading  that 
increases  with  power  but  that  does  not  vary  with  power 
at  lower  plasma  densities. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

COMMUNICATION  THROUGH  RANDOM  MULTIPATH 
MEDIA,  by  D.  P.  Harris.  Apr.  1982  [94)p.  IncL 
dlagrs.  refs.  (Technical  rept.  no.  1002-2;  rept.  no. 
SEL- 62-031)  (AF06R-3907)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  cf  Naval 
Research,  and  Signal  Corps  under  Noor-22524,  and 
Lockheed  Missiles  and  Space  Co. )  AD  291447 

Unclassified 

The  performance  capabilities  of  some  specific  tech¬ 
niques  for  communicating  through  noisy,  randomly 
time-varying  multipath  channels  are  considered.  Anal¬ 
ysis  is  undertaken  in  sufficient  depth  to  give  guidance 
in  the  selection  of  design  parameters  of  various  types 
of  systems.  The  results  permit  some  comparisons  to 
be  made  of  the  performance  potentials  of  different 
communication  techniques.  Bounds  on  the  communica¬ 
tion  rate  possible  with  an  adaptive  matched-filter  re¬ 
ceiving  technique  are  obtained  as  functions  of  the 
channel- sounding  effort,  the  signal  characteristics, 
and  the  channel  characteristics.  These  bounds  are 


found  to  be  relatively  insensitive  to  the  degree  of  effort 
expended  In  measuring  the  channel  transfer  function. 

The  performance  characteristics  of  a  class  of  radiometric 
signal-detection  techniques  that  require  no  channel- 
sounding  provisions  are  analyzed.  Detailed  design  equa¬ 
tions  and  graphs  for  determining  and  optimizing  perform¬ 
ance  of  such  techniques  are  presented.  The  results  ap¬ 
pear  to  be  very  attractive  when  relatively  large  channel 
bandwidths  are  available.  An  investigation  of  the  per¬ 
formance  of  some  elementary  narrowband  multip  'h 
communica‘-”n  techniques  indicates  that  they  may  offer 
competitive  pet  formance  potentials  under  some  condi¬ 
tions.  Fcr  nu  ny  types  of  multipath  channels,  the  ad¬ 
vantages  td  sr  eking  generally  optimum  communication 
techniques  are  somewhat  limited.  (Contractor's 
abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

NATURAL  FREQUENCIES  OF  TUNNEL  DIODES  WITH 
PARASmCS,  by  B.  S.  Golosman  and  R.  W.  Newcomb. 
May  1962,  18p.  incl.  diagrs.  (Technical  rept.  no.  2250- 
2;  rept.  no.  SEL-62-060)  (AFOSR-3908)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research,  Office 
of  Naval  Research,  and  Signal  Corps  under  Konr-22524) 

Unclassified 

The  regions  of  allowed  natural  frequencies  In  Re  p  *  0 
are  determined  for  2  different  circuits  which  correspond 
to  linearized  equivalent  circuits  for  tunnel  diodes.  Pas¬ 
sive  networks  to  obtain  any  possible  natural  frequency 
are  given.  Multiple-diode  circuits  are  treated,  and  for 
identical  diodes  it  is  shown  that  the  best  results  occur 
w'th  2  diodes.  (Contractor’s  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

AN  INVARIANT  INPUT  FOR  A  PATTERN  RECOGNI¬ 
TION  MACHINE,  by  G.  H.  Ball.  Apr.  1962,  132p.  incl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  2003-4;  rept. 
no.  CEL-62-051)  (ArOSR-4161)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr-2252*0 
AD  288307  Unclasslfi'-d 

Information  extrac  ed  from  a  visual  pattern  by  the  receo- 
tor  is  required  to  be  Invariant  with  respect  to  the  rota¬ 
tion  and  the  translation  (and  at  times,  scale  changes)  of 
the  pattern.  Numerical  parameters  are  obtr  *ed  from  the 
pattern  that  correspond  to  the  shape  of  the  pattern,  in¬ 
tegral  geometry  is  employed  to  obtain  these  invariant 
parameters.  Probabilities  of  mlsclassificatlon  are  found 
as  a  function  of  the  number  of  pattern  measurements 
l  v t  are  used  to  estimate  a  parameter.  The  numerical 
values  of  sume  parameters  are  obtained  for  the  set  of 
patterns  consisting  of  circles,  squares,  rectangles 
ellipses,  and  right  isosceles  triangles.  Decision  theory 
is  used  to  obtain  the  structure  of  the  test  having  minimum 
probability  of  error  (under  certain  constraints).  Majori¬ 
ty  voting  is  discussed  as  a  means  cf  combining  the  re¬ 
sults  cf  many  tests  on  a  pattern,  and  2  electronic  devices, 
which  may  be  useful  in  the  actual  implementation  of  the 
procedure  given,  are  exhibited. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

NONUNEAR  DISTORTION  IN  FREQUENCY-DEPEND- 
ENT  TWO- PORT  SYSTEMS  WITH  APPUCATION  TO 
COMMON- EMITTER  TRANSISTOR  AMPLIFIERS,  by 
L.  N.  Ma.  Oct.  1962,  66p.  incl.  diagrs.  (Technical 
rept.  no.  1611-1;  rept.  no.  SEL-62-093)  (AFOSR- 
5036)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-22524)  AD  293836  Unclassified 

For  a  class  of  frequency-dependent  2-port  systems,  de¬ 
parture  from  linear  behavior  can  j  obtained  by  repre¬ 
senting  the  terminal  current  at  each  port  by  a  Taylor 
series  of  4  variables,  viz,  2  terminal  voltages  and 
their  first  time  derivatives.  From  this  representa¬ 
tion,  a  linear  model  for  the  solution  of  harmonic  dis¬ 
tortions  in  a  2-port  system  can  be  constructed  to  con¬ 
sist  of  a  set  of  harmonic  current  generators  at  each 
terminal  in  addition  to  the  linear  small-signal  model. 
Such  a  model  using  harmonic  current  generators  is  valid 
for  2-port  systems  which  depart  only  slightly  from 
linear  behavior,  and  is  suitable  for  use  with  general 
linear  termination.  Using  this  model,  the  solution  for 
harmonic  distortion  is  reduced  to  the  solution  of  a 
sequence  of  linear  equations.  As  an  application  of  the 
analysis,  the  nonlinear  distortion  of  alloy  junction  tran¬ 
sistor  amplifiers  at  low  current  levels  is  determined. 
The  nonlinearlties  c'ue  to  the  law  of  the  junction  and  the 
space-charge  layer  widening  effect  are  considered. 

The  nonlinearities  of  the  low-frequency  common-emitter 
short-circuit  current  gain  90  and  the  e  cut-off  frequen¬ 
cy  o;a  are  also  included.  The  results  indicate  that  the 
model  is  valid  over  an  extended  range  of  frequencies  and 
bras  conditions.  (Contractor's  abstract) 
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A  STUDY  OF  MATCHING  CONDITIONS  IN  A  TWO- 
LOOP  FREQUENCY  MULTIPLIER  USING  A  CAPACI¬ 
TANCE  DIODE,  by  A.  Guissard.  Dec.  1962,  68p. 
incl.  Ulus,  diagrs.  tables,  refs.  (Technical  rept.  no. 
2256-1;  rept.  no.  SEL-62-154)  (AFO6R-64-0626) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  Unclassified 

This  report  is  concerned  with  the  problem  of  finding 
the  matching  conditions  In  a  2-loop  frequency  multi¬ 
plier,  using  a  nonlinear  capacitance  diode.  Several 
authors  give  theoretical  expressions  of  the  efficiency, 
assuming  in  most  cases  that  the  filters  in  each  loop 
are  tuned,  but  they  do  not  seem  to  consider  the  question 
of  impedance  matching  in  such  circuits.  This  first 
part  of  the  work  is  devoted  to  a  theoretical  approach  to 
the  problem,  showing  that  impedance  matching  has  a 
meaning  for  a  2-loop  frequency  multiplier  containing  a 
nonlinear  reactance  in  the  common  branch.  An  effort 
to  find  out  what  conditions  have  to  be  fulfilled  in  order 
to  get  matching  is  also  included.  The  analysis  is  tt— 
restricted  to  the  case  where  the  nonlinear  reactance 
is  a  nonlinear  capactiance  diode  whose  characteristic 
function  can  be  expanded  in  a  Taylor  series.  The  cir¬ 


cuit  equations  for  a  multiplication  of  order  n  are  estab¬ 
lished  and  the  matching  conditions  are  found  and  dis¬ 
cussed.  The  influence  of  the  dc  bias  voltage  of  the  diode 
is  also  pointed  out.  (Contractor's  abstract) 
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THE  ADAPTIVE  BINARY-DETECTION  PROBLEM  ON 
THE  REAL  LINE,  by  R.  F.  Daly.  Feb.  1962  (20)p. 
incl.  refs.  (Technical  rept.  no.  2003-3;  rept.  no. 
SEL-62-030)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  Nonr-22524)  AD  273985 

Unclassified 

The  adaptive  nature  of  the  binary  detector  is  implied  by 
the  expression  for  A  (Xk  +  1).  The  previous  observa¬ 
tions  Xk  are  used  in  the  determination  of  a  probability 
law  for  the  unknown  signal.  This  probability  law  Is  then 
used  to  average  the  likelihood  ratio  a  (Xk  +  1  s),  which 
is  a  function  of  the  current  observation  Xk  +  1.  (Con¬ 
tractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

APPROXIMATE  SOLUTION  IN  A  FINITE  TIME  INTER¬ 
VAL  FOR  ORDINARY  NONLINEAR  DIFFERENTIAL 
EQUATIONS,  by  R.  E.  Lindsay.  July  1962,  88p.  incl. 
diagrs.  refs.  (Technical  rept.  no.  2055-1;  rept.  no. 
SEL-62-089)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  Nonr-22524)  AD  441212 

Unclassified 

The  object  of  this  investigation  is  to  obtain  approximate 
solutions  over  finite  time  intervals  to  ordinary,  non¬ 
linear,  differential  equations.  A  new  method  of  approxi¬ 
mation  is  introduced  which,  for  a  given  differential  equa¬ 
tion  and  associated  initial  conditions,  yields  an  approxi¬ 
mate  solution  which  Is  close  to  the  exact  solution  every¬ 
where  in  the  prescribed  time  Interval.  Because  of  the 
nature  of  the  approximate  solution,  an  estimate  of  the 
solution  error  can  be  obtained  from  the  original  differ¬ 
ential  equation.  This  approximation  technique  is  com¬ 
pared  with  some  well-known  method  of  approximation. 
Examples  are  considered  in  which  the  approximation 
method  developed  in  this  research  gives  superior  nu¬ 
merical  results.  Further,  problem  areas  are  Indicated 
(multlple-degree-of-freedom  systems,  time-variable 
system  0  which  are  not  suitable  for  treatment  by  some 
of  the  well-known  methods  but  capable  of  analysis  by 
the  technique  to  be  presented  in  this  study.  (Contrac¬ 
tor’s  abstract) 
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BANDWIDTH  AND  SPECTRA  Or  PHASE-  AND 
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FREQUENCY -MODULATED  WAVES,  by  N.  Abramson. 
Oct.  1962,  lip.  (Technical  rept.  no.  2095-3;  rept.  no. 
8EL-62-13S)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and  Sig¬ 
nal  Corps  under  Nonr-22524)  AD  441214 

Unclassified 

The  spectrum  .  f  a  cosine  angle-modulated  by  a  Gaussian 
random  process  (GRP)  cf  (almost)  arbitrary  spectrum 
is  Investigated.  Such  a  GRP  provides  a  con'  enlent  mod¬ 
el  for  voice  signals,  TV  signals,  and  other  - .  pes  of 
complex  communication  signals.  A  simple  closed  form 
expression  for  the  bandwidth  of  the  modulated  signal  in 
terms  of  the  bandwidth  at  the  modulating  signal  ij  jund. 
A  general  expansion  tor  the  shape  of  the  spectrum  of 
the  modulated  coelne  is  derived.  In  addition  to  reducing, 
in  certain  limiting  situations,  to  known  results,  this 
expansion  provides  a  practical  means  cf  obtaining  the 
spectrum  In  Intermediate  cases.  Examples  are  pre¬ 
sented  showing  the  spectrum  of  a  cosine  modulated  by 
both  a  lowpass  GPP  with  rectangular  spectrum,  and 
a  bandpass  GRP  of  Gaussian  spectrum.  (Contractor's 
abstract) 
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COMMUNICATION  IN  RANDOM  OR  UNKNOWN  CHAN¬ 
NELS,  by  C.  K.  RusHorth.  July  1962,  62p.  ,ncl. 
d&grs.  refs.  (Technical  rept.  no.  2004-6;  rept.  no. 
SEL-62-086)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  Nonr-22524)  AD  2B3083 

Unclassified 

The  problem  of  communicating  in  the  presence  of  ran¬ 
dom  or  unknown  multiplicative  disturbances  is  dealt 
with.  The  main  contributions  are  in  the  arras  of  tlgnal 
selection  and  the  design  and  evaluation  cf  the  associated 
receiver.  R  is  shown  that  the  optimum  signals  for  a 
known  channel  can  be  the  worst  possible  signals  for  the 
unknown  or  random  channel.  Physical  reasoning  leads 
us  to  choose  the  signals  (s’  s’)  and  (s',  -s'),  the  first 
is  associated  with  channel  measurement,  the  second 
with  the  transmission  of  informat.cn.  The  optimum  re¬ 
ceiver  for  this  set  of  signals  when  the  channel  output  is 
white  noise  is  shown  to  cross-correlate  the  perturbed 
reference  wttn  the  perturbed  message.  Evaluation  of 
the  error  probability  for  the  transmitted- refer  race  sys¬ 
tem  for  various  situations  indicates  that,  for  a  fixed 
slgnal-to  noise  ratio,  the  error  probability  increases 
as  the  time-bandwidth  product  increases.  (Contractor's 
abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  CalU. 

COMMUNICATION  PROCESSES  IN  RANDOM  MULTI- 
PATH  CHANNELS,  by  C.  K.  Rushforth.  Apr.  1962 
'37J>.  lncl.  dlagrs.  refs.  (Technical  rept.  -x>.  2004- 
S;  rept.  no.  SEL-62-063)  (Sponsored  jointly  by  Air 
Force  Office  ti  Scientific  Research,  Office  of  Nival  Re¬ 
search,  and  Signal  Corps  under  Nonr-22524)  AD  276688 

Unclassified 


Some  of  the  problems  associated  with  communica¬ 
tions  through  channels  whose  e»et  nature  is  not  known, 
a  priori  are  considered.  Two  criteria  for  evaluating 
system  performance  are  discussed:  the  probability  of 
error  and  the  divergence  between  statistical  hypotheses. 
For  a  particular  case  of  random  multipath  channel  com¬ 
munication,  an  expression  is  obtained  for  the  probability 
of  error  ae  a  monotunically  decreasing  function  of  tie 
divergence.  This  expression  is  shown  to  be  identical 
to  an  expression  obtained  for  the  case  of  receiving  known 
signals  in  the  presence  of  additive  noise.  The  adaptive 
behavior  of  a  receiver  is  considered  with  memory  mak¬ 
ing  a  sequence  of  observations.  It  is  shown  for  a  par¬ 
ticular  case  that  the  optimum  receiver  evolves  from  one 
using  estimates  of  the  channel  output  to  the  classical 
matched  filter  or  correlation  detector  using;  a  known 
channel  output.  (Contractor's  abstract) 
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COUPLING  CF  MODES  BETWEEN  A  SLOW- WAVE 
PLASMA  MODE  AND  A  HELIX,  by  S.  F.  Paik.  (1962] 
[6]p.  lncl.  diagrs.  table.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research,  Office  cf  Naval 
Research  and  [Signal  Corps]  under  [NoJr-22!i24]) 

Unclassified 

Published!  Jour.  App).  Phys. ,  v.  33:  2468-2473, 

Aug.  1M2" 

Propagation  of  waves  in  a  transmission  system  consist¬ 
ing  at  a  plasma  column  and  a  coaxial  helix  is  investi¬ 
gated-  The  propagating  characteristics  of  the  structure 
are  analyzed  by  a  straightforward  field  analysis.  It  is 
demonstrated  that  the  field  solution  can  be  reduced  to  a 
simple  circuit  equation  describing  2  coupled  tuned  cir¬ 
cuits.  This  analytical  result  shows  that  the  propagation 
of  waves  in  the  plasma-helix  structure  can  be  described 
by  a  purely  capacitive  coupling  of  modes  between  the 
space-charge  modes  of  plasma  column  and  the  helix 
mode.  The  result  of  this  study  is  compared  with  earlier 
work  by  Bulgakov  et  al.  The  limitation  of  the  perturba¬ 
tion  techniques  is  discussed  and  the  condition  for  the 
validity  of  the  small  perturbation  assumption  i3  given. 
The  experimental  method  of  separating  and  measuring 
the  2  coupled  modes  of  propagation  by  means  of  mode- 
selecting  techniques  is  described.  (Contractor’s 
abstract) 
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A  FOUNDATION  FOR  THE  ANALYSIS  OF  ANALOG- 
ORIENTED  COMBINED  COMPUTER  SYSTEMS,  by  D.  J. 
Nelson.  Apr.  1982,  171p.  inch  diagrs.  tables,  refs. 
(Technical  rept.  no.  1002-1;  rept.  no.  SEL-62-069) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  AD  278507  Unclassified 

The  theory  of  errors  in  analog-type  systems  ir  treated, 
both  conceptually  and  mathematically.  The  error 
concepts  presented  have  their  roots  in  matrix  theory. 
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In  general,  discussion  Is  broken  Into  2  parts:  true 
error  and  sensitivity  to  perturbations.  The  errors 
considered  are  those  concerning  the  solution  as  a  func¬ 
tion  of  tin:’  and  those  concerning  the  location  of  the 
characteristic  roots  of  the  piecewise  linear  system. 

To  properly  evolve  the  concepts,  linear  systems  are 
considered  first  with  perturbations  in  parameters  and 
initial  conditions.  The  concepts  thus  developed  are 
expanded  to  include  nonlinear  systems.  One  chapter 
is  devoted  to  the  mechanics  and  analysis  of  determi¬ 
nistic  errors  in  digital  differential  analyzers  (DDA's). 
The  result  of  this  analysis  is  to  resolve  the  error 
theory  of  DDA's  to  a  point  equivalent  to  that  of  standard 
analog  systems.  (Contractor's  abstract) 
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HILBERT  TRANSFORMS.  DISTRIBUTIONAL  THEORY, 
by  R.  W.  Newcomb.  Feb.  1962  [15}p.  incl.  refs. 
(Technical  rept.  no.  2250-1;  rept.  no.  SEL-62-029) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific. Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  AD  273278  Unclassified 

The  theory  of  Hilbert  transforms  of  distributions  is 
presented  as  a  justification  for  calculations  made  by 
engineers.  The  use  of  distributional  Fourier  trans¬ 
forms  in  evaluating  Hilbert  transforms  is  illustrated. 
(Contractor's  abstract) 
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LEARNING  TO  RECOGNIZE  PATTERNS  IN  A  RAN¬ 
DOM  ENVIRONMENT,  by  N.  Abramson  and  D. 
Braverman.  May  1962  [16j>.  incl.  diagrs.  refs. 
(Technical  rept.  no.  2003-5;  rept.  no.  SEL-62-071) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  AD  402104  Unclassified 

Also  published  in  L  R.  E.  Trans,  on  Information  Theory, 
v.  IT-8:  58-63,  Jan.  1962. 

The  optimal  use  of  a  sequence  of  prior  observations  in 
order  to  recognize  patterns  is  treated.  The  class  of 
pattern  recognition  problems  is  completely  general  In 
that  the  results  may  be  applied  to  patterns  of  a  visual, 
aural  or  electromagnetic  origin.  The  use  of  prior  ob¬ 
servations  for  pattern  recognition  may  be  described  as 
a  process  of  learning  the  statistical  characteristics  of 
the  patterns  involved.  The  matnematical  description  of 
the  learning  process  is  analyzed  in  order  to  obtain  opti¬ 
mum  (i.  e. ,  minimum  probability  of  error)  solutions  to 
various  types  of  pattern  recognition  problems.  These 
solutions  to  the  mathematical  problem  are  then  Inter¬ 
preted  In  terms  of  the  systems  implementation  they 
imply.  The  optimum  systems  are  shown  to  consist  of 
banks  of  generalized  correlators.  Under  assumption 
of  independent  measurements,  the  optimum  systems 
reduce  to  a  class  of  systems  which  function  by  rein¬ 
forcing  desired  responses.  (Contractor’s  abstract) 
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LINEAR  ESTIMATION  OF  SAMPLED  STOCHASTIC 
PROCESSES  WITH  RANDOM  PARAMETERS,  by  H.  E. 
Rauch.  Apr.  1962,  89p.  incl.  diagrs.  tables,  rets. 
(Technical  rept.  no.  2108-1;  rept.  no.  SEL-62-058) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  AD  441527  Unclassified 

The  general  solution  is  derived  for  the  problem  of  the 
optimum  linear  estimation  of  a  sampled  stochastic 
process,  when  the  transition  and  output  matrices  of  the 
model  of  the  process  are  random  parameters  that  are 
Independent  from  1  sample  point  to  the  next  with  known 
mean  and  covariance.  The  resulting  estimate  Is  opti¬ 
mum  in  the  sense  that  it  minimizes  the  trace  of  the  co- 
variance  matrix  of  the  error  (a  generalized  mean- 
squared-error  criterion).  All  of  these  results  are  de¬ 
rived  from  the  sampled  version  of  the  Wlener-Hopf 
equation,  and  they  apply  without  modification  to  sta¬ 
tionary  and  nonstationary  statisacs  and  to  growing- 
memory  and  infinite-memory  filters.  {Contractor's 
abstract) 
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MEASUREMENTS  OF  AROUND-THE- WORLD  HIGH- 
FREOUENCY  PROPAGATION,  by  R.  B.  Fenwick. 

Jan.  1962,  33p.  incl.  illus.  diagrs.  refs.  (Technical 
rept.  no.  1004-1;  rept.  no.  SEL-62-011)  (Sponsored 
Jointly  by  Air  Force  Office  of  ScientUic  Research, 

Office  rf  Naval  Research,  and  Signal  Corps  under  Nonr- 
22524)  Unclassified 

Durin,  he  period  April  through  October  1961,  syste¬ 
matic  uudles  of  round-the-world  (RTW)  signals,  with 
transmitter  and  receiver  at  the  same  location,  were 
made  at  Stanford,  California,  using  50-kw,  1-msec 
pulse  transmissions  in  the  12-  to  28-ac  range.  Infor¬ 
mation  obtained  includes  average  monthly  curves  of 
RTW  maximum  frequency  vs  time  of  day,  time  delay  and 
pulse  dispersion  as  a  function  of  radio  frequency,  varia¬ 
tion  of  optimum  propagation  azimuth  with  time  of  day, 
and  the  degree  of  degradation  of  RTW  propagation  by 
geomagnetic  storms.  Predicted  curves  of  average 
monthly  RTW  maximum  propagating  frequency  vs  time 
of  day  were  obtained  with  the  aid  of  National  Bureau  of 
Standards  world  maps,  and  compared  with  the  measure¬ 
ments.  These  curves  adequately  predict  certain  fea¬ 
tures  of  RTW  propagation,  but  provide  too  low  an  esti¬ 
mate  of  the  maximum  frequency  that  can  propagate  at  any 
given  time,  if  ionospheric  tilts  are  neglected.  The  domi¬ 
nant  propagating  mode  is  concluded  to  be  a  combination 
of  earth-ionosphere-earth  hops  on  parts  of  the  path,  and 
F2-layer  -  to  -  F2-layer  heys,  made  possible  by  layer 
tilts,  on  the  remainder  of  the  path.  (Contractor's 
abstract) 
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ON  APPLIED  DECBION  THEORY,  by  N.  Abramaon 
and  J.  Farlson.  Sept.  1942,  82p.  (Technical  rept.  no. 
2005-2;  rept.  no.  SEL-82-095)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of  Naval 
Research,  and  Signal  Corps  under  Nonr-22524) 

AD  441210  Unclassified 

This  report  is  based  on  material  from  a  Stanford  Uni- 
▼ersity  course  (EE  252)  on  the  application  of  statistical 
decision  theory  to  signal  detection,  parameter  estima¬ 
tion,  and  pattern  recognition.  The  report  is  divided 
into  9  parts:  (1)  Filters  and  Noise;  (2)  Sample  Value 
Representation;  (3)  Detection  of  a  Known  Signal  in  Noise; 
(4)  General  Dual-Hypcthesis  Test;  (5)  Signal  Detection 
with  Ml  snatched  Filters;  (8)  Detection  of  Signals  with 
Random  Iferameters;  (7)  Test  of  a  Finite  Number  of 
Hypothesis;  (8)  Estimation;  and  (9)  Discrete  Wiener 
Filters.  Part  One  provides  a  general  review  of  classi¬ 
cal  methods  of  signal  detection  and  parameter  estima¬ 
tion.  The  rest  of  the  report  deals  with  the  application 
of  statistical  decision  theory  to  these  problems.  (Con¬ 
tractor's  abstract) 
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ON  STATISTICAL  COMMUNICATION  THEORY,  by  N. 
Abramson  and  J.  Farlson.  Aug.  1962,  76p.  (Techni¬ 
cal  rept.  no.  2005-1;  rept.  no.  SEL-62-078)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
Office  of  Naval  Research,  and  Signal  Corps  under 
Nonr-22524)  AD  441207  Unclassified 

The  report  is  divided  into  5  parts:  (1)  The  Narrow-Band 
Gaussian  Random  Process,  (2)  Measurement  Problems, 
(3)  Noise  Generation,  (4)  Modulation  by  Random  Proc¬ 
esses,  and  (5)  Wiener  Filters  and  Random  Sampling. 

The  results  presented  in  the  first  3  parts  are  not  new; 
the  methods  used  to  obtain  these  results,  however,  are 
new.  These  particular  parts  are  presented  because  the 
methods  are  considered  substantially  superior  to  those 
given  elsewhere.  Both  new  methods  of  treating  prob¬ 
lems  and  results  are  given.  In  particular,  results  deal¬ 
ing  with  the  spectra  of  pulsed  communication  signals 
and  results  of  sampling  on  random  processes  are  not 
known  to  be  published  elsewhere.  (Contractor's 
abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

PAPERS  ON  ADAPTIVE  SYSTEMS,  by  3.  Widrow  and 
G.  F.  Franklin.  May  ’962,  93p.  incl.  diagrs.  tables, 
refs.  (Technical  rept.  no  2104-2;  rept.  no.  62-003) 
(Spies or ed  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  AD  441526  Unclassified 

This  rtport  is  a  collection  of  papers  re  ..daptlve  Sys¬ 
tems.  They  represent  Introduction  to  new  and  poten¬ 


tially  fruitful  .vrenues  of  research  in  adaptive  control  and 
adaptive  logic  systems.  (Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

RELIABLE,  TRAINABLE  NETWORKS  FOR  COMPUTING 
AND  CONTROL,  by  B.  Widrow  and  J.  B.  AngeU.  [1962] 
[10)p.  incl.  Ulus,  diagrs.  tables,  refs.  (Technical 
rept.  no.  1554-2;  rept.  no.  SEL-62-146)  (Sponsored 
jointly  by  Air  Force;  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22514)  AD  405015  Unclassified 

Also  published  in  Aerospace  Eng. ,  v.  21:  78-123,  Sept. 

1562'.  - 

Electronic  networks  and  systems  which  can  perform 
their  Intended  functions  despite  defective  components, 
subassemblies,  or  interconnections  within  them  provide 
an  interesting  possibility.  A  number  of  proposed  tech¬ 
niques  are  given  for  achieving  this  goal  and,  a  detailed 
consideration  will  be  given  to  networks  of  adaptive,  or 
'trainable',  linear  elements  called  Ada  lines.  Such  net¬ 
works  have  exhibited  great  tolerance  to  internal  imper¬ 
fections,  and  possess  many  desirable  properties  as  data- 
processors  which  can  Improve  with  experience.  (Con¬ 
tractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

STUDY  OF  LINEAR  FEEDBACK  SYSTEMS  WITH  PERI¬ 
ODIC  PARAMETERS  THROUGH  AN  EXTENSION  OF 
THE  FLOQUET  THEORY,  by  L  Lee.  Dec.  1962,  88p. 
Incl.  refs.  (Technical  rqjL  no.  2551-1;  rept.  no.  SEL- 
62-117)  (Sponsored  Jointly  by  Air  Farce  Office  of  Sci¬ 
entific  Research,  Office  of  Naval  Research,  and  Signal 
Corps  under  Nonr-22524)  AD  441206  Unclassified 

The  basic  properties  of  multi-variable  linear  feedback 
systems  with  periodically  varying  parameters  are  inves¬ 
tigated.  This  class  of  systems  Is  described  by  linear 
differential  equations  with  periodic  coefficients  in  the 
state  space.  The  classical  Floquet  theory  on  linear  dif¬ 
ferential  equations  with  continuous,  periodic  coefficients 
has  been  extended  to  treat  linear  differential  equations 
with  piece-wise  continuous,  periodic  coefficients.  The 
extended  Floquet  theory  is  applied  to  the  stability  analysis 
of  modulated  feedaack  control  systems  with  contuutws 
and  piece-wise  continuous  carriers.  It  is  shown  that 
analysis  and  synthesis  of  many  classes  of  linear  feed¬ 
back  systems  may  be  formulated  from  a  unified  point  of 
view  by  using  Volterra  integral  equations  of  the  second 
Med. 
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Stanford  U.  Stanford  Electronics  Labs. ,  Calif. 

THE  THEORETICAL  HEIGHTS  AND  DURATIONS  OF 
ECHOES  FROM  LARGE  METEORS,  by  L.  A.  Manning. 
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[1962]  [23)p.  incl.  diagrs.  rels.  (Technical  rept.  no. 
1150-1;  nept.  no.  SEL-62-137)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research,  Office  of 
Naval  Research,  and  Signal  Corps  under  Nonr-22524) 
AD  441211  Unclassified 

Also  published  in  Jour.  Research  Nat'l.  Bur.  Stand. . 
v.  6S:  1067-1678,  Oct.  1964. 

Mathematical  theory  of  the  durations  of  radio  echoes 
from  overdense  trails  is  develoj"id.  Included  is  the 
dependence  of  the  height  disti  ibti’.ion  of  ionization  on 
meteor  magnitude,  velocity,  zenith  angle,  the  form  of 
the  attachment  law,  the  height  dependence  of  diffusion 
ct efficient,  and  an  adjustable  relation  between  lumi¬ 
nous  and  ionizing  efficiency.  B  is  shown  that  well  de¬ 
fined  attachment-free  and  attachment-controlled  dura¬ 
tion  regions  exist  with  different  line-density  and  wave¬ 
length  dependences.  The  transition  zone  is  broad,  and 
its  location  depends  strongly  on  meteor  velocity.  Nor¬ 
malized  duration  and  line-density  parameters  are  de¬ 
fined  in  terms  ot  which  a  single  computer-calculated 
duration  vs  density  relation  good  for  all  parameter  val¬ 
ues  is  plotted.  Bridging  formulas  approximating  the 
duration  relation  are  derived  from  asymptotic  expres¬ 
sions,  and  the  relation  between  echoing  height  and  dura¬ 
tion  or  line  density  is  presetted.  Equations  are  given 
relating  the  exponent  of  the  wavelength  to  echo  duration. 
(Contractor's  abstract) 
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Stanford  U.  Stanford  Electronics  labs. ,  Calif. 

A  TWO-DIMENSIONAL  STUDY  OF  HIGH-SPEED, 
HIGH-CURRENT  SWITCHING  TRANSISTORS,  by  E.  R. 
Lewis.  Feb.  1962  [110)?.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  1754-1;  rept.  no.  SEL-62-02G) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  Nonr-22524)  AD  274270  Unclassified 

A  study  was  made  of  high-speed,  high-current  switching 
transistors,  which  are  used  in  computing  systems.  B 
was  known  that  the  operation  of  transistors  at  very  high 
current  levels  is  greatly  affected  by  emission  crowding. 
The  base  cur  rent  causes  a  voltage  drop  along  the  junc¬ 
tion  and  tents  to  crowd  emission  toward  the  edges  of 
the  emitter  nearest  the  external  base  contact.  This  ef¬ 
fect  is  included  in  a  fairly  complete  2-dimenslooal  dc 
model  of  a  double-diffused,  germanium  mesa  switching 
transistor.  Having  been  accredited  experimentally, 
the  model  was  applied  to  some  problems  in  relating  de¬ 
vice  performance  to  device  geometry.  Two  interesting 
results  accrue.  First,  the  results  show  no  optimum 
value  of  base  width  -  the  base  should  just  be  as  narrow 
as  possible.  The  second  result  was  a  normalized  curve 
from  which  an  optimum  value  of  emitter  stripe  width 
may  be  obtained.  Finally,  a  2-dimensional  switching 
phenomenon  is  described.  It  is  shown  that  emission 
crowding  can  be  considerably  enhanced  during  the  turn¬ 
on  process.  Also  described  is  a  multitetrode  transistor 
analogue  in  which  enhanced  crowding  can  be  actually 
observed.  (Contractor's  abstract) 
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Stevens  Inst,  of  Tecu.  Dept,  of  Physics,  Hoboken,  N.  J. 

THE  EFFECTS  OF  ELECTRIC  FIELD6  ON  THE  FLOW 
OF  LIQUID  HELIUM,  by  W.  J.  Neidhardt  and  J.  Fkjann. 
May  1962,  135p.  IncL  diagrs.  Libles,  refs.  (Research 
rept.  no.  Srr-P«5{5/«2)  (AF06R-2588)  (AF  49(638)- 
352)  AD  608395  Unclassified 

An  investigation  was  made  of  the  effect  of  electric  fields 
on  the  flow  of  liquid  helium  in  a  narrow  channel  super¬ 
leak  whose  exit  was  maintained  at  a  pressure  far  below 
the  vapor  pressure  of  the  liquid.  Liquid  helium  evapora¬ 
tion  in  the  channel  and  the  resulting  lhpdd-gas  interlace 
caused  an  electric  pressure  gradient.  B  was  found  that 
electric  fields  of  magnitude  3  x  10s  v/cm  did  not  destroy 
the  superfluidity  exhibited  in  the  channel.  The  effect  of 
the  applied  electric  field  was  to  Increase  flow  above  and 
below  X  point.  Below  the  X  point,  both  the  normal  and  the 
superfluid  flows  were  Increased  by  the  applied  field.  At 
very  high  applied  field  the  flow  attained  a  limiting  value 
which  was  a  function  of  temperature.  (Contractor's 
abstract,  in  part) 
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Stevens  Inst,  of  Tech.  [Dept,  of  Physics]  Hoboken,  N.  J. 

ELECTROHYDRODYNAMICS  OF  SUPERFLUID  HELIUM 
IN  NARROW  CHANNELS,  by  W.  J.  Neidhardt  and  J. 
Fajans.  [1962]  [33)p.  incl.  diagrs.  refs.  (AFOSR- 
2755)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  49(638)352]  and  National  Aeronautics 
and  Space  Administration)  AD  405798  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128:  495-502,  Oct.  15, 

1M2.  - 

The  flow  of  superfli'ld  helium  from  a  liquid  reservoir  to 
a  vacuum  through  a  10"®  cm  channel,  which  was  enhanced 
teniold  by  an  electric  field  of  3  x  10®  v/cm  when  a  phase 
boundary  occurred  within  the  channel,  wan  uraffected 
when  the  boundary  moved  past  the  channel  a-id  field. 
Superfluid  flow  at  subcritlcal  velocity  given  by  r  -  Tq  = 

ffTjV2,  when  increased  to  critical  flow  under  the  influ¬ 
ence  Gf  electrostrictive  pressures  was  given  by  r  = 
[Pn/j>i»?(Tx)/’rtT)]Kn  +  [os/o]Kg.  with  r  and  r0  the  flow 

with  and  without  applied  electric  field,  V  the  applied 
voltage,  T  the  temperature,  pp  and  pg  the  normal  and 
superfluid  densities,  p  the  total  density,  rj  the  viscosity; 
and  Kjj  and  Kg  flows  obtained  from  normalization  of  data. 
A  coincidence  was  noted  between  a  maximum  at  2. 08°K 
in  the  relative  flow  and  an  already  reported  maximum  at 
2. 10°K  in  thermal  boundary  conduction.  Any  shift  in 
the  X  point  induced  by  a  macroscopic  field  of  1. 5  x 

10®  v/cm  was  less  than  0. 02°K,  but  displacements  as 
great  as  0. 5°K  were  Induced  by  use  cf  very  fine  channels. 
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Karans  lost,  of  Tech.  Dept,  of  Physics,  Hoboken,  N.  J. 

[THEORETICAL  RESEARCH  IN  THE  STATISTICAL 
MECHANICS  OF  PHYSICS  PROCESSES].  Final  rapt. 
June  1,  1958-May  31,  1982,  5p.  (Rapt.  no.  STT- 
P99t?/«2))  (AFOSR-2957)  (AF  49(638)352}  AD  285877 

Unclassified 

This  research  was  concerned  with  experimental  a  spec  to 
of  low  temperature  physics,  L  e. ,  focusing  of  phonons 
in  superlluid  helium  and  electrohydrodynamics  of  su¬ 
perfluid  flow  in  narrow  channels.  B  was  proposed  that 
the  characteristic  phonon  emission  spectrum  of  various 
crystals  be  measured  and  that  the  relative  Influence  of 
the  2  helium  isotopes  on  the  "black  body"  phonon  spec¬ 
trum  be  determined.  A  cryostat  lor  producing  tem¬ 
peratures  to  0. 4°K  and  apparatus  for  focusing  and  de¬ 
tection  of  phonons  was  constructed. 


2948 

Stevens  Inst,  of  Tech.  Dept,  of  Physics,  Hoboken,  N.  J. 

INTERACTION  BETWEEN  PLASMA  AND  A  TWO-DI¬ 
MENSIONAL  MAGNETIC  DIPOLE,  by  W.  a  Bostick, 

H.  Byfield  and  others.  [1982]  [3)p.  incl.  Ulus,  diagra. 
(AFOSR-J523)  (AF  49(638)1051}  AD  407664 

Unclassified 

Also  published  In  Phys.  Fluids,  v.  5:  1305-1307,  Oct. 

15*37 

An  account  is  presented  of  the  results  of  a  series  of 
experiments  on  the  interaction  of  a  rapidly  moving, 
high  conductivity  copper  plasma  and  a  magnetic  dipole 
field.  The  formation  of  a  cavity  in  the  plasma  stream¬ 
ing  around  the  2-dlmenslanal  dipole  field  is  observed. 
The  shape  of  this  cavity  and  its  physical  dimensions  are 
In  agreement  with  the  theoretical  predictions  of 
Hurley. 
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Stevens  Inst,  of  Tech.  [Dept,  of  Physics]  Hcboken,  N.  J. 

HALL  CURRENTS  AND  VORTICES  IN  THE  COAXIAL 
PLASMA  ACCELERATOR,  by  W.  H  Bostick.  [1962] 
[6fc.  IncL  dUgrs.  (AFO6R-64-0281.)  (Sponsored  Joint¬ 
ly  by  [Air  Force  Cambridge  Research  Center]  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR- 
62-225,  and  [Atomic  Energy  Commission])  AD  431080 

Unclassified 

Also  published  In  Phys.  Fluids,  v.  6:  1398-1603, 

not:  ims: - 

The  fact  that  the  current  sheet  In  a  coaxial  plasma  ac¬ 
celerator  Is  planar  with  the  center  conductor  negative, 
and  bullet-shaped  when  the  center  conductor  Is  positive 
can  be  at  least  partially  explained  by  a  combination  of 
Hall  currents  and  plasma  vortices,  both  of  which  should 
be  expected  to  occur  In  such  an  accelerator.  This  ex¬ 
planation  asserts  that  the  peculiar  asymmetrical  be¬ 
havior  of  this  accelerator  Is  a  consequence  of  the  funda¬ 


mental  property  of  ordinary-matter  plasma:  that  elec¬ 
trons  are  light  and  positive  ions  are  heavy.  The  sign 
of  the  asymmetry  would  be  changed  If  antimatter  plasma 
were  employed.  B  is  doubtful  whether  a  planar  current 
sheet  could  be  achieved  with  a  positronlum  plasma. 
(Contractor's  abstract) 
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Stevens  Inst,  of  Tech.  [Dept,  of  Physics]  Hoboken,  N.  J. 

PLASMA  VORTICES  (Abstract),  by  W.  H.  Bostick. 

[1962]  [l]p.  (Sponsored  jointly  by  Air  Force  Cambridge 
Research  Labs. ,  Air  Force  Office  of  Scientific  Research 
under  [AF  AFOSR-62-225]  and  Atomic  Energy  Commis¬ 
sion)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Atlantic  City,  N.  J. ,  Nov.  28-Dec.  1,  1962. 

PubUshed  in  Bull.  Amer.  Phys.  Soc. ,  Series  O,  v.  8: 
T767T777"Feb.  28,  1963. 

Plasma  vortices  are  observed  to  be  produced  by  shear 
In  velocity  across  a  magnetic  Held.  Electric-field 
measurements  In  a  turbulent  plasma  in  a  magnetic  field 
Indicate  that  the  turbulence  Is  made  up  cf  many  vortices. 
Double-probe  measurements  of  ion  density  show  that  the 
plasma  density  is  high  within  the  vortex,  and  low  out¬ 
side  the  vortex.  An  analysis  of  the  plasma  coaxial  ac¬ 
celerator  shows  that  vortices  are  expected  to  be  pro¬ 
duced  in  the  accelerated  plasma  and  that  Hall  currents 
account  for  the  planar-current  sheet  when  the  center 
conductor  is  negative.  An  analysis  of  the  6  pinch  Indi¬ 
cates  that  Hall  currents  In  conjunction  with  shear  in  ac¬ 
celeration  should  produce  a  right-handed  vortex  ring  at 
one  end  of  the  coil  and  i  left-handed  one  at  the  other. 

For  example,  the  right  handedness  is  to  be  expected  In 

aU  3  forms:  va  -  »•  ,  .  B.tB  .  . .  „  + 

8  po  K  r  a  poloidal  0 

’'translational'  ^*‘e  remalnli*  within  the  coll  Is 

expected  to  have  an  angular  momentum  opposite  the  v 

of  the  rings  emanating  from  the  ends  of  the  coll. 
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Stockholm  U.  [Inst,  of  Physics]  (Sweden). 

OPTIMAL  K'-p  SCATTERING  CONDITIONS  FOf  RE¬ 
SOLVING  DAUTZ*  (a+)  AND  (a-)  SOLUTIONS,  by  M. 
Roos.  [1961]  [9]p.  Incl.  dlagrs.  (AF  61(052)47) 

Unclassified 

Published  In  Nuo7o  Cimento,  Series  X,  v.  24:  657-665, 
May  16,  1962. 

It  is  shown  that  Eulltz'  (a+)  and  (a-)  solutions  can  be  re¬ 
solved  by  an  elastic  K* -p  scattering  experiment,  per¬ 
formed  in  an  optimal  way.  K  the  lowest  measurable  K-- 
ineson  laboratory  momentum  Is  53  mev/c  and  the  short¬ 
est  measurable  recoil  proton  track  length  is  5  urn,  the 
optimum  conditions  are  met  when  only  events  with  a 
K*  scattering  angle  cf  30°  or  less  but  with  momenta  up 
to  the  limit  of  pure  s-vave  scattering  angle  are  counted. 
(Contractor's  abstract) 
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Stockholm  l". 


[Inst,  of  Physics]  (Sweden). 


Stockholm  U.  Inst,  of  Physics  (Sweden). 


THEORETICAL  STUDIES  IN  ANTINUCLEON  ANNIHI¬ 
LATION  STRUCTURES,  by  H.  Pilkuhn.  [1962]  [13)p. 
tnc!.  diagrs.  tables,  refs.  (AF  61(052)47) 

Unclassified 

Published  in  Arkiv  Fysik,  v.  23:  259-271,  1963. 


INTERACTION  OF  2  GEV  NEGATIVE  v-MESONS  WITH 
EMULSION  NUCLEI,  by  B.  E.  Ronse  sod  O.  Danlelsscn, 
[1962]  [17]p.  incl.  diagrs.  tables,  refs.  (AF06R-S129) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  EOAR-62-15]  and  Swedish  Atomic  Re¬ 
search  Council)  AD  8137S4  Unclassified 


The  newly  discovered  ui  and  epion  resonances  are  in¬ 
cluded  in  the  statistical  treatment  of  antinucleon  anni¬ 
hilation.  General  relations  between  angular  asymme¬ 
tries  of  charged  annihilation  mesens  are  derived.  The 
magnitudes  of  these  asymmetries  are  calculated  by  a 
modified  statistical  theory.  (Contractor's  abstract) 
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Stockholm  U.  Inst,  of  Physics  (Sweden). 

ANNIHILATION  OF  1.  3  GEV  ANTIPROTONS  IN  COM¬ 
PLEX  NUCLEI,  by  B.  E.  Ronne,  P.  J.  Carlson,  and 
O.  Danielsson.  [1962]  [25  Jj.  incl.  diagrs.  tables,  refs. 
(AFOSR-3128)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  EOAR-62-15]  ami 
Swedish  Atomic  Research  Council)  Unclassified 


Also  published  in  Arkiv  Fysik,  v.  22:  175-191,  1962. 

An  investigation  of  281  interactions  at  2  gev/c  negative 
plans  with  emulsion  nuclei  is  reported.  The  fraction  of 
stars  with  charged  secondary  pious  is  75  ±  3%  and  the 
mean  number  per  star  of  emitted  charged  plans  is  1. 21  * 
0. 08.  Only  2  K-mesocn  have  been  observed,  which  con¬ 
firms  other  results  that  the  production  cross  section  at 
strange  particles  is  low.  Results  have  been  compared 
with  the  predictions  from  a  cascade  calculation  by  Me¬ 
tropolis  et  al  which  starts  from  the  known  elementary 
pton-nucleon  and  nucleon-nucleon  cross  sections.  The 
agreement  between  their  calculated  data  and  the  experi¬ 
mental  results  of  this  study  is  good  as  far  as  the  multi¬ 
plicity,  energy  spectrum  and  angular  distribution  of 
emitted  plans  and  also  the  energy  spectrum  of  knock-on 
protons  are  concerned.  (Contractor's  abstract) 


Also  published  In  Arkiv  Fysik,  v.  22:  J93-217,  1962.  2955 


An  investigation  of  537  interaction  stars  In  nuclear  emul- 
+65 

sions,  of  which  215  are  due  to  2  gev/c  antiprotoos 
-35 

and  the  rest  to  negative  pions,  is  reported.  The  anti- 
proton  mean  free  path  of  annihilation  is  found  to  be 
26  i  5  cm.  Experimental  results  concerning  antiproton 
stars  are  obtained  from  measurements  on  the  available 
sample  of  stars  by  subtracting  the  known  pion  contribu¬ 
tion  from  the  measured  quantities.  The  average  number 
of  charged  pions  outside  the  nucleus  for  autlproton 
+0. 25 

stars  is  2. 64  and  the  average  total  energy  per  plan 
-0. 32 


430  ±  50  mev.  The  mean  number  cf  emitted  protonb  is 
7.  55 1  0. 70  and  the  mean  energy  per  star  that  these 
carry  away  is  415  ±  50  mev.  The  average  plan  multi¬ 


plicity  in  th<  annihilation  process  is  found  to  be 


5.0 


+0.5 


-G.6 


In  carrying  out  the  calculation  of  this  value,  detailed 
study  of  secondary  Interactions  or  primary  pions  in  the 
nucleus  where  the  annihilation  occurred  was  necessary. 
It  was  found  that  30%  of  the  primary  p’ons  leave  the 
nucleus  without  interaction,  28%  are  absorbed,  30% 
leave  the  nucleus  after  one  or  more  elastic  and/or 
charge-exchange  scatterings,  and  12%  give  rise  to  pro¬ 
duction  of  new  pions  through  Inelastic  scattering.  No 
antisigma  hyperons  were  definitely  established  in  spite 
of  a  careful  search  for  such  particles.  (Contractor’s 
abstract) 


Stockholm  U.  Inst,  of  Physics  (Sweden). 

HIGH  ENERGY  PHYSICS  PROPERTIES  OF  ANTIPRO¬ 
TONS,  K  MESONS,  HYPERONS  AND  PIONS,  by  A.  G. 
Ekspong.  Oct.  31,  1962,  24p.  incl.  diagrs.  (AFOSR- 
4737)  (AF  EOAR-62-15)  AD  407166  Unclassified 

In  an  investigation  of  537  interaction  stars  in  nuclear 
emulsion  exposed  to  a  beam  of  2000  mev/c  antiproton 
mixed  with  pions  and  muons,  about  215  (tars  were  esti¬ 
mated  as  being  due  to  antlprotons,  and  the  rest  due  to 
pions.  Detailed  calculations  at  pion  interactions  Inside 
the  nucleus  were  performed.  No  antlsigma  hyper  on  was 
found.  (Contractor's  abstract,  modified) 


2956 

Stockholm  U.  Inst,  of  Physics  (Sweden). 

PRODUCTION  OF  Z  HYPERON  PION  PAIRS,  by  A. 
Frisk  and  A.  G.  Ekspong.  [1962]  [4 Jp.  incl.  disgrs. 
refs.  (AFOSR-4413)  (AF  EOAR-63-11)  AD  295949 

Unclassified 

Also  published  in  Phys.  Ltrs. .  v.  3:  27-30.  Nov.  15, 

T5B5T  - 


In  order  to  detect  effects  due  to  the  Y*  particles,  experi¬ 
ments  have  recently  been  made  In  which  negative  K 
mesons  were  arrested  in  photographic  emtnslons.  When 
the  experiment  was  begun  only  Y*  and  Y*  were  known 

0  1 

with  masses  near  1405  mev  and  .385  mev  respectively. 
The  results  appear  to  indicate  the  existence  of  a  Y* 
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particle  with  z.  man  of  1405  mn  but  vith  a  width  at 
least  2  orders  o<  magnitude  less  than  the  values  pre¬ 
viously  reported,  viz  <  1  mev. 


2957 

Stockholm  U.  (Psychological  Lab,}  (Sweden). 

A  COMPARISON  OF  THE  METHOD  OF  RATIO  ESTI¬ 
MATION  AND  THE  METHOD  OF  MAGNITUDE  ESTI¬ 
MATION,  by  M.  Mashhotu  .  Jan.  30,  1962,  Up.  lncl. 
diagrs.  tables,  refs.  (Technical  scientific  note  no.  8) 
(AF06R-2744)  (AF  61(052)300)  AD  281220 

Unclassified 

The  main  features  of  both  methods  are  briefly  reviewed. 
A  modified  method  of  ratio  estimation  in  which  the  sub¬ 
ject  Is  left  free  to  report  his  impressions  in  terms  of 
arbitrary  pairs  of  numbers  is  discussed.  The  results 
of  a  series  of  experiments  on  velocity  perception  with 
ratio  and  magnitude  estimation  are  compared,  and 
some  of  the  advantages  and  disadvantages  of  both  meth¬ 
ods  are  enumerated.  E  is  indicated  that  the  method  of 
magnitude  estimation  Is  a  special  case  of  the  method 
of  ratio  estimation,  although  they  can,  under  special  ex¬ 
perimental  conditions,  be  equivalent.  (Contractor's 
abstract)  ■ 


2938 

Stockholm  U.  [Psychological  Lab.  ]  (Sweden). 

A  SUBJECTIVE  SCALE  AND  THE  THRESHOLD  OF 
VELOCITY,  by  M.  Mashhour.  Jan.  30,  1962,  lOp. 
lncl.  diagrs.  tables.  (Technical  scientific  note  no.  9) 
(AF06R-2830)  (AF  61(052)300)  AD  281249 

Unclassified 

By  the  method  of  ratio  production,  a  subjective  scale 
of  velocity  Is  established.  The  psychophysical  rela¬ 
tion  ot  velocity  can  be  described  by  a  power  function 
which  Is  slightly  positively  accelerated.  Under  the 
same  experimental  conditions  but  with  a  different  group 
of  subjects  the  absolute  Ilmen  of  velocity  is  determined 
as  1. 57  min  of  visual  angle  per  see.  It  is  argued  on  the 
basis  of  the  experimental  findings  that  the  "threshold" 
constant  found,  usually  by  curve-fitting  procedures,  is 
either  a  sign  of  a  shift  In  the  function  or  a  result  of  the 
sampling  fluctuation  of  the  observed  line  around  the 
true  regression  line.  (Contractor's  abstract) 


2959 

Stockholm  U.  Psychological  Lab.  (Sweden). 

ON  FITTING  SOME  CURVILINEAR  FUNCTIONS  TO 
EXPERIMENTAL  DATA,  by  M.  Mashhour.  Sept.  30, 
1962,  19p.  lncl.  diagrs.  cables.  (AF06R-4593) 

(AF  EOAR-62-76)  AD  401181  Unclassified 

The  general  model  of  power  functions  where  both  the 
Independent  and  the  dependent  variables,  and  2  special 
cases  la  which  1  of  the  variables  Involves  additive  con¬ 
stants,  are  discussed.  Two  methods  of  evaluating  toe 
unknown  constants  concerning  each  case  are  developed. 


These  methods  are  applied  to  empirical  data  obtained  by 
experiment  on  the  perception  of  photoptc  monochromatic 
light,  gustatory  intensity,  and  time  (space,  and  velocity). 
These  procedures  may,  with  modifications,  be  em¬ 
ployed  for  other  curvilinear  functions  In  which  both  vari¬ 
able  functions  require  logarithmic  transformations  in  the 
reduction  process.  (Contractor's  abstract) 


2960 

Strasbourg  U.  Inst,  de  Recherches  Nuclealres  (France). 

RESEARCH  ON  EXCITED  LEVELS  IN  LIGHT  NUCLEI 
USING  1. 5  MEV  C-W,  by  S.  Gorodetzky.  Jan.  31,  1962 
[24]p.  lncl.  illus.  diagrs.  tables,  refs.  (AF06R-2531) 
(AF  61(052)478)  AD  274759  Unclassified 

The  double  y  emission  was  studied  In  the  mcnopole  tran¬ 
sitions  of  energy  6. 06  mev  In  16Ot  3. 35  mev  In  40Ca  and 
1.  73  mev  in  99Zr,  obtained  from  the  reactions  19F  (por) 

16Oand  *°Ca  (pp‘)  40Ca,  and  by  6*  radioactivity  of  a  90Sr 

16 

source,  respectively.  In  the  case  of  O,  the  value 

—  =  (2. 5  ±  1. 1)  x  10"3  is  found.  For  40Ca  and  90Zr 
T 
tot 

upper  limits  of  2. 4  x  10'3  and  1/4  x  10-3  respectively 
were  obtained.  Comparisons  with  theoretical  predic¬ 
tions  and  other  experimental  values  are  given. 


2361 

Strasbourg  U.  Inst,  de  Recherches  Nuclealres  (France). 

[ELECTROMAGNETIC  TRANSITIONS  FROM  THE  8.  88 
MEV  TO  6.  06  LEVELS  OF  OXYGEN  16}  Transitions  elec 

tromagnetiques  8. 88  mev  -  6. 06  mev  dans  lflO,  by  S. 
Gorodetzky,  P.  Mennrath  and  others.  [1962}  [ljp.  lncl. 
diagr.  (AFO6R-3106)  (AF  61(052)598)  Unclassified 

Also  published  In  Phys.  Ltrs. ,  v.  2:  43,  Aug.  1962. 

The  branching  ratio  for  the  decay  of  the  8. 88-mev  level 
to  the  8. 06-niev  level  as  compared  with  the  direct  decay 
to  the  ground  state  is  measured  as  R(8. 88  mev  -  6. 06 

mev/8. 88  mev  -  0  mev)  =  (1. 20  ±  0. 36)  x  10  The 
8. 88  mev  -  6.06  mev  -  0  mev  cascade  is  detected  by 
triple  coincidence  counting  of  2. 82  -  mev  gamma  ray  tc 
the  6. 06-mev  level,  along  with  the  elect!  on  pair  pro¬ 
duced  by  the  6. 06-mev  monopole  transition  to  the  ground 
state. 


2962 

Strasbourg  U.  Inst,  de  Recherches  Nuclealres  (France). 

[ELECTRf  IAGNETIC  TRANSITIONS  OF  O16  BETWEEN 
6.  92  MEV  -  6. 06  MEV  AND  7. 12  MEV  -  6. 06  MEV] 
Transitions  elec  tromagnetiques  6. 92  mev  -  6. 06  mev  et 
7. 12  mev  -  6. 06  mev  dans  0^6,  by  S.  Gorodetzky,  P. 
Mennrath  and  others.  [1962]  [3}p.  lncl.  diagrs. 
(AFOSR-3193)  (AF  61(052)598)  Unclassified 
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Also  published  in  Phys.  Ltrs..  v.  1:  14-16.  Apr.  1. 

T56?T" - 

The  branching  ratio  for  the  gamma  decay  of  the  7. 12  - 
mev  level  in  O13  to  the  level  at  6. 06  mev  and  to  the 
ground  state  is  calculated  to  be  R(7. 12  mev  -  6. 06  mev/ 
7. 12  mev  -  0  mev  -  3. 5  x  10"5.  It  is  further  found  that 
R(6. 92  mev  -  6. 06  mev/8. 32  mev  -  0  mev)  =  7. 1  ±  2. 5  x 
10‘5.  The  measurements  are  made  by  analyzing  triple 
coincidences  between  the  gamma  ray  of  the  ground  - 
state  transition  and  the  internal  electron  -  positron 
pairs  from  0+  -  0+  decay  to  the  ground  state  of  the 
6. 06  -  mev  level. 


2963 

Strasbourg  U.  Inst,  de  Recherches  Nucleaires  (France). 

(MULTIPOLARITY  OF  THE  2. 14  MEV  TRANSITION  IN 
Le^B]  Multipolarite  de  la  transition  de  2. 14  mev  dans 
Le'^B,  by  S.  Gorodetzky,  F.  Scheibling  and  others. 
[1962]  [2]p.  incl.  diagrs.  (AF06R-3184)  (AF  61(052)- 
598)  Unclassified 

Mso  published  in  Phys.  Ltrs. ,  v.  1:  24-25,  Apr.  1, 

T5SS7 

Angular  correlation  of  internal  conversion  pairs  from 
the  2. 14  mev  transition  indicates  that  its  most  probable 
multipolarity  is  M  1,  giving  the  level  a  spin  1/2,  in 
agreement  with  Wilkinson's  spin-flip  theory. 


2964 

Strasbourg  U.  Inst,  de  Recherches  Nucleairen  (France). 

(ELECTROMAGNETIC  TRANSITIONS  FROM  THE  6.  92 
MEV  TO  6. 13  MEV  AND  7. 12  MEV  TO  6. 13  MEV 
LEVELS  OF  OXYGEN  16}  Transitions  electromagnetiques 
6. 92  mev  -  6. 13  mev  et  7. 12  mev  -  6. 13  mev  dans  I60, 
by  S.  Gorodetzky,  P.  Mennrath  and  others.  [1962] 

[2}p.  incl.  diagrs.  (AFOSR-64-1988)  (AF  61(052)598) 

AD  452300  Unclassified 

Also  published  in  Phys.  Ltrs.,  v.  1:  116-117,  May  15, 
1962. 

Reactions  F1®  (p,a)016  have  large  cross  sections  for 

the  excitation  cf  O16  7. 12-  and  6. 92-mev  levels  at  pro¬ 
ton  energies  d  2030  and  874  kev,  respectively.  The 
branching  ratio  for  0. 99  mev-6. 13  mev/7. 12  mev  is 

estimated  to  be  (8  ±  2)  x  10'*,  and  that  for  0. 79  raev- 
6. 13  mev/6. 92  to  be  (2.  5  ±  1.  5)  x  10'4. 

2965 

Sydney  U.  Dept,  of  Aeronautical  Engineering  (Australia). 

EFFECT  OF  WAVE  INTERACTIONS  ON  PRESSURE 
DISTRIBUTIONS  IN  SUPERSONIC  AND  HYPERSONIC 
FLOW,  by  G.  A.  Bird.  [1962]  [6)p.  incl.  diagrs. 
tables  (AF06R-J76S)  (AF  AF06R-61-93)  AD  414032 

Unclassified 


Also  published  in  AIAA  Jour. ,  v.  1:  634-839,  Mar.  1963. 

The  pressure  distribution  over  a  body  of  complex  shape 
may  be  affected  by  the  reflected  waves  that  arise  when 
the  wave  from  a  discontinuity  in  surface  slope  interacts 
with  the  bow  shock  or  expansion  wave,  the  entropy 
gradient  behind  a  curved  bow  shock,  or  the  effective 
area  change  with  distance  from  the  axis  in  axlsymmetric 
flow.  The  reflected  waves  from  all  these  types  of  inter¬ 
actions  are  examined  by  reflection  coefficients  based  on 
the  overall  strength  of  the  reflected  waves  or  on  the  over¬ 
all  change  in  surface  pressure,  and  also  by  calculations 
of  the  full  invlscld  flow  field  by  the  method  of  character¬ 
istics.  (Contractor's  abstract) 


2966 

Sydney  U.  School  of  Physics  (Australia). 

A  COMPARISON  OF  PION  AND  NUCLEAR  INTERAC¬ 
TIONS  IN  EMULSION  AT  ENERGIES  BETWEEN 

1011  AND  1013  EV.  by  F.  A.  Brlsbout,  C.  [F.  ]  Gauld 
and  others.  [1962]  [2]p.  incl.  diagrs.  (AF06R-3166) 
(AF  49(638)842)  AD  612975  Unclassified 

Presented  at  Intemat'l.  Coni,  on  Coemlc  Rays  and  the 
Earth  Storm,  Kyoto  (Japan),  Sept.  4-15,  1961. 

Also  published  in  Jour.  Phys.  Soc.  Japan,  v.  17,  Suppl. 
A-id;  403-'404,_Jan.  1982. 

From  the  results  obtained  by  flying  a  10  litre  stack  of 
emulsion  to  126, 000  ft  over  Texas  it  is  shown  that:  the 
interaction  mean  free  path  of  jet  secondaries  is 
+3.7 

37. 7  3  2  cm,  which  corresponds  to  a  cross  section  d 

about  20  mb/nucleon;  the  average  number  of  shower  par¬ 
ticles  in  secondary  jets  is  12. 3+0.3  and  changes  (if  at 
all)  only  slowly  with  energy;  the  average  number  of 
shower  particles  in  primary  Jets  produced  by  minimum 
ionizing  particles  is  22. 5  a  0. 4  sod  in  similar  energy 
intervals  is  about  twice  that  cf  the  secondary  Jet;  and  tor 
secondary  Jets  the  average  number  of  heavy  prongs 
decreases  with  increasing  energy. 


2967 

Sydney  U.  Sc’.oul  of  Physics  (Australia). 

-UCLEAR  INTERACTIONS  OF  THE  SECONDARY  PAR¬ 
TICLES  OF  HIGH-ENERGY  COSMIC-RAY  "JETS”,  by 
.  fsrrow,  C.  F.  Gauld  an i  others.  [1962]  [8]p.  Incl. 
diagrs.  tables,  refs.  (AFO6R-4790)  (AF  AFOSR-61- 
92  and  AFOSR-62-410)  \D  623498  Unclassified 

Also  publisOTd  ;n  Nuovo  Clmento,  Series  X,  v  28:  1238- 
i245,  June  IBTT963. 

Fifty-five  interactions  In  the  energy  range  1  to  100  gev 
of  secondary  particles  of  cosmic-ray  Jets  have  been  ex¬ 
amined.  The  energy  was  determined  by  finding  the  an¬ 
gle  between  flic  secondary  and  primary  direction  and  as¬ 
suming  a  transverse  momentum  of  0. 4  gev/c.  The  in¬ 
teraction  mean  free  path  was  41. 7  cm,  the  average 
number  of  shower  particles  varied  from  1. 3  to  6. 4  and 
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the  avenge  number  cf  black  prongs  from  5.  5  to  8. 3  as 
the  energy  went  from  2. 8  to  34. 6  ger.  The  agreement 
with  machine  work  is  good,  in  contrast  to  previous  ex¬ 
periments  where  the  Casta gnoll  method  of  energy  esti¬ 
mation  rd  or  area  scanning  was  used.  The  application 
o f  the  method  to  energies  around  1000  ger  is  discussed. 
(Contractor's  abstract) 


2968 

Sydney  U.  School  of  Physics  (Australia). 

THE  INTERACTION  MEAN  FREE  PATH  OF  PROTONS 
AT  3  TeV,  by  G.  Day,  C.  F.  Gauld  and  others.  (19621 
(2]p.  mcl.  table.  (AFOSR-J1441)  (AF  AF06R-62-410) 
AD  426556  Unclassified 

Also  published  in  Nuoro  Cimeito,  Series  X,  v.  27: 

wrmfrsm,  1963. 

The  mean  free  path  (mlp)  cf  singly  charged  primary 
particles  in  the  energy  region  ot  3  ter  has  been  deter¬ 
mined  using  a  Bartlett  maximum-likelihood  technique. 
With  all  events  taken  into  account  a  value  of  Xp  -  22  cm 
was  obtained.  Considering  only  those  events  with  a 
potential  path  greater  than  20  cm  the  mlp  became  27 
cm.  (Contractor's  abstract) 


2969 

Sydney  U.  School  of  Physics  (Australia). 

A  NEW  METHOD  OF  RECORDING  LARGE  COSMIC- 
RAY  AIR  SHOWERS,  b7  C.  B.  A.  McCusker  and  M.  M. 
Winn.  (1962]  [4jp.  (AFOSR-J1442)  (AF  AFObR- 
62-410)  AD  426555  Unclassified 

Also  published  In  Nuovo  Cimento,  Series  X,  v.  28: 
175-178,  Apr.  1,  1963. 

The  difficulty  of  recording  fast-timing  information  in 
a  large  air-shower  array  is  discussed  and  a  possible 
solution  to  this  problem  is  proposed.  The  time  of  pas¬ 
sage  of  shower  fronts  at  each  detector  station  in  the 
array  ts  to  be  measured  with  respect  to  the  time  as 
given  by  a  time-signal  transmitter  in  or  near  the  array. 
Details  of  the  method  are  given.  (Contractor's 
abstract) 


2970 

Syracuse  U.  (Dept,  of  Mathematics]  N.  Y. 

MEROVi ORPHIC  FUNCTION?  WITH  VALUES  THAT 
ARE  BOTH  DEFICIENT  AND  ASYMPTOTIC,  by  A. 
Edrei.  (1962]  [11>..  (AF06R-J327)  (AF  49(638)571) 

Unclassified 

Also  published  In  Studies  In  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  Szegd,  C.  Loewner  and 
others.  Stamford,  Calif. ,  Stanford  U.  Press,  1962, 
p.  93-103. 

Let  f(z)  be  a  meromorphlc  function  in  the  z-plane.  The 
paper  is  concerned  with  the  conjecture  of  Nevanlinna 


that  every  deficient  value  of  f(z)  is  also  an  asymptotic 
value.  The  author  Investigates  conditions  under  which 
the  conjecture  may  hold.  To  that  end,  new  concepts 
like  B-regular  path,  opening  of  a  curvilinear  sector 
and  lens  are  used.  The  conditions  turn  out  in  terms  of 
restrictions  on  the  localization  cf  zeros  and  poles  of 
t(z)  on  suitable  B-regular  paths.  Then  it  is  shown  that 
all  deficient  values  of  f(z),  ether  than  0  and  **,  are  nec¬ 
essarily  asymptotic  values.  (Math.  Re7.  abstract, 
modified) 


2971 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

MEROM ORPHIC  FUNCTIONS  WITH  VALUES  THAT  ARE 
BOTH  DEFICIENT  AND  ASYMPTOTIC,  by  A.  Edrel. 
[1962]  [ll]p.  (AF06R-66-0218)  (AF  49(638)571) 

Unclassified 

Also  pubUshed  in  Studies  in  Mathematical  Analysis  and 
Related  Topics,  ed.  by  G.  Szegb,  C.  Loewner  and  others. 
Stanford,  Calif. ,  Stanford  U.  Press,  1962,  p.  93-103. 

For  abstract  see  item  no.  2970,  Vol.  VI. 


2972 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

THEORY  OF  APPROXIMATION,  by  G.  G.  Lorentz. 

Final  rept.  June  I,  1961-May  31,  1962.  June  20,  1962 
[3]p.  (AFCSR  -2836)  (AF  49(-i$C'St°)  AD  289421 

Unclassified 

The  work  completed  under  this  contract  considers  several 
aspects  of  approximation  theory.  The  possibility  of 
uniform  approximation  of  all  corUnuous  positive  func¬ 
tions  f(x)  on  a  compact  set  A  by  polynomials  vrlth  positive 
coefficients  In  several  given  functions  gj,  g,, . . .  is  con¬ 
sidered.  The  finer  question  of  the  degree  of  approxi¬ 
mation  has  been  solved  for  the  simplest  case  when  A  = 

[0. 1]  and  there  are  2  functions,  g,  =  x,  gj  =  1-X- 

Roughly  speaking,  the  error  of  approximation  is  the 
square  root  of  the  error  obtained  by  unrestricted  poly¬ 
nomials.  It  has  also  been  shown  that  the  entropy  of  the 
set  of  functions  satisfying  a  Lipschitz  condition  of  order 
and  in  addition  of  uniformly  bounded  variation,  class 

Upon  V,  is  i  log  -.  The  entropies  of  sets  of  functions 

t  e 

in  the  Hausdorff  metric  are  also  discussed  and  it  is 
shown  that  Kolmogorov's  estimates  for  the  classes 
Lipo  hold  not  only  in  the  uniform,  but  also  In  the 

L1- metric.  The  determination  of  the  widths  of  the  sets 
Upon  v  are  still  under  consideration.  Also  under 
study  is  the  problem  of  showing  that  for  such  classes  as 
Up  a,  etc. ,  well  approximated  by  arbitrary  linear  means 
can  be  only  a  small  portion,  in  the  sense  of  entropy. 
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Syracuse  U.  [Dept,  of  Mathematics]  M.  Y. 

ENTROPIES  OF  SETS  OF  FUNCTIONS  OF  BOUNDED 
VARIATION,  by  G.  F.  Clements.  [1962]  [ll]p. 
(AFOSR-J 1027)  (AF  49(638)619)  AD  419710 

Unclassified 

Also  published  in  Canad.  Jour.  Math. ,  v.  15:  422-432, 
T55T 

The  author,  using  the  results  of  K-T  is  concerned  with 

further  calculations  of  H  and  C  vhere  the  A  are  sets 

t  t 

of  functions  of  f(x)  with  the  additional  restriction  of 
bounded  variation  Denote  f(t)  <  g(c)  for  f(c)  =  0{g(c)) 
and  f(«) «*  g (<)  fl  ooth  f (c)  <  g(<)  and  g (<)  <  f(<).  The 
fo'lowing  is  proved:  (1)  Let  be  a  set  of  uniformly 

oounded  functions  on  [0, 1],  satisfying  a  Lipschitz  condi¬ 
tion  of  order  a  (0  <  o  <  1)  and  with  total  variation  not  ex¬ 
ceeding  some  constant  B  >0:  then  for  A  =  V  ,  H  «.  C  * 

a  <  t 

(l/<)  log  (1/c).  (2)  Let  X  be  a  cube  in  the  Euclidean 
**  * 

n-space  with  the  usual  metric  p  and  let  Xj,  be  the  set 

of  all  non-void  closed  subsets  of  X with  the  Hausdorif 

metric  a  derived  from  p;  then  H(»C<«  (1/*)“  for  this 

Xn*.  The  calculation  of  Hf  and  Ct  for  the  sets  (.Xn*, 

,  X  and  M,  consisting  of  certain  continuous  para- 
la  n  L*  # 

metric  curves  C  contained  In  X^  where  M^  c  ^Xn 
and  the  curves  C  t  LX  are  of  length  not  exceeding  L 
is  also  investigated.  Finally,  H(  and  Cf  are  estimated 
to  be  •,  (l/«)  log  (l/<)  for  the  set  Qg  of  functions  t  de¬ 
fined  on  [0, 1]  for  which  f(x  +),  f(x-)  exist  and  [f(x)|  *  B, 
and  in  which  the  metric  o(f,g)  is  defined  by  Hausdorif 
metric  a  (GJt  G^)  between  the  generalized  graphs  G{ 

fcf  f)  and  G  (of  g).  (Math.  Rev.  abstract,  modified) 
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DIRECT  TEST  FOR  THE  STRONG  EQUIVALENCE 
PRINCIPLE,  by  T.  A.  Morgan  and  A.  Peres.  [1962] 
[2]p.  (AFOSR-3871)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  -nder  AF  49(638)461  and 
National  Science  Foundation)  Unclassified 

Also  published  In  Phys.  Rev.  Ltrs. ,  v.  9:  79-80,  July 

15, '1962. 

Following  unpublished  work  a  Dlcfce,  the  authors  dis¬ 
tinguish  (a)  the  w«k  equivalence  principle:  in  a  freely 
falling,  nonrotating  laboratory,  all  free  particles 
move  with  constant  velocities,  (b)  the  strong  equiva¬ 
lence  principle:  all  the  laws  d  physics  are  the  same  in 
that  laboratory.  Independent  of  Its  position  in  space  and 
time,  inhomogeneities  of  the  gravitational  field  being 
neglected.  They  accept  the  view  that  experiments  of  the 
EOtvds  type  support  only  (a),  and  that  (b)  is  justified 
only  by  indirect  arguments.  As  a  direct  te  4  of  (b)  they 
propose  an  EOtviis  experiment  with  oriented  nuclei. 
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ASYMPTOTIC  PROPERTIES  OF  GRAVITATING  SYS¬ 
TEMS  (Abstract),  by  P.  G.  Bergmann,  L  Robinson,  and 
E.  Schflcking.  [1962]  [l)p.  (Sponsored  jointly  by  Air 
Force  Oflice  of  Scientific  Research  under  {AF  49(638)- 
461],  National  Science  Foundation  and  Wrig  t  Air  Devel¬ 
opment  Division)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Amer.  Fhys.  Soc. ,  Series  B,  t.  7: 
327*573?;  1962. 

If  the  gravitational  field  of  a  physical  system  tends  to 
zero  at  large  spatial  distances,  the  metric  is  usually 
said  to  be  "asymptotically  flat".  A  more  detailed  anal¬ 
ysis  leads  to  these  results:  (a)  In  the  absence  of  gravi¬ 
tational  radiation  the  affine  connection  is  asymptotically 
integrable,  i.  e. ,  one  can  speak  of  "the  same  vector”  at 
spatial  infinity  in  different  directions,  but  it  is  impossi¬ 
ble  to  cover  the  far  away  regions  of  space-time  with  s 
properly  meshing  Cartesian  coordinate  grid,  (b)  In  the 
presence  of  gravitational  radiation  the  affine  conn  toll  cn 
is  not  asymptotically  integrable;  even  at  spatial  infinity 
an  attempt  to  transfer,  e.  g. .  the  direction  cf  the  time 
axis  from  1  orientation  in  s^ace  to  another  by  parallel 
transport  will  lead  to  a  result  that  depends  on  the  chosen 
route. 
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PERTURBATION  THEORY  Ft®  THE  INTERACTING 
BOSE  SYSTEM  (Abstract),  by  A.  Miller.  [1962]  [l)p. 

[AF  49(638)461]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc- , 

Cleveland,  Ohio,  Nov.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  B.  v.  7: 
530,  Nov.  23,  1962. 

The  Hamiltonian  for  a  Bose  system  of  density  n  Is  writ¬ 
ten  Hq  +  H\  where  Hq  provides  a  field  for  particle  mo¬ 
tion  without  change  of  momentum,  and  H'  scatters  parti¬ 
cles  from  plane-wave  states.  For  sufficiently  repulsive 
forces,  the  energy  spectrum  of  H0  contains  a  gap  of 

magnitude  nVp,  where  is  the  Fourier  transform  of 

the  2-pnrtlcle  interaction.  This  gap  removes  th»  3rd- 
order  divergence  in  the  Rayleigh-SciirOdtager  perturba¬ 
tion  series.  Expressions  for  the  ground-state  energy 
are  obtained  in  terms  of  V^  for  the  2nd  through  4th  order. 

The  2nd-order  result  reproduces  the  energy  shift  found 
by  various  authors.  For  nonzero  temperature,  the  par¬ 
tition  function  and  chemical  potential  are  expandect  In  a 
power  series  in  Vk,  using  Hq  as  the  Hamiltonian,  Simi¬ 
lar  expansions  for  the  expectation  value  of  the  energy 
and  the  density-correlation  function  yield  expressions  for 
the  specific  heat  and  the  excitation  spectrum,  to  1st 
order  in  Vjj. 
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IMPURITY  STATES  ASSOCIATED  WITH  SUBSIDIARY 
ENERGY-BAND  MINIMA,  by  H.  Kaplan.  Dec.  1962, 
17p.  incl.  diagr  (AF06R-64-  1244)  (Sponsored  jointly 
by  Air  Force  Office  cf  Scientific  Research  under 
AF  49(638)642  and  National  Aeronautics  and  Space  Ad¬ 
ministration)  AD  402925  Unclassified 

Also  published  in  Jour.  Phjs.  and  Chem.  Solids. 
r.  24:  1593-1599,  Dec.  1933. 

Two  results  have  be -n  established  concerning  the  ex¬ 
istence  of  localized  slectronic  states  associated 
with  a  paint  imp.’,  .iy  In  a  substance  haring  a  spherical 
energy  ban,  &<!«)  =  fr,j  +  xcosk*  *2  cos2K),  where 

k  *  k  with  a  subsidiary  minimum  at  k  -  0.  The  1st  re¬ 
sult  Is  ?  f'  i'.'xlrratlon  of  Slater  and  Hosier's  result, 
Caf  tv  1  -Umenslon  an  energy  batte'  with  a  subsidiary 
minimum  has  no  localised  states  associated  with  this 
minimum  if  the  impurity  potential  is  of  the  delta-func¬ 
tion  type;  1.  e. ,  it  has  only  1  mai’-'x  element  between 
Wannler  functions,  a  diagonal  1  refer. leg  to  1  site. 

This  result  also  holds  for  a  spheriu.1  band  in  3  dimen¬ 
sions.  The  2nd  result  is  that,  for  the  ■’u.'.omb-lmpuri- 
ty  potential  screened  by  the  static  dielectric  constant, 
and  the  above  spherical  band,  there  are  hydrogen-like 
localized  states  bull.'  out  of  states  near  the  subsidiary 
minimum,  even  when  all  powers  of  k  in  £(k)  an  taken 
into  account  in  the  equation  for  the  envelope  function. 
The  deviation  of  the  imp-irity  potential  from  slow  varia¬ 
tion  causes  a  long  liletime  for  decay  of  the  legalized 
state  into  conduction  stater,  of  the  same  energy.  For  a 
typical  shallow  impurity  sat c,  the  lifetime  is  approxi¬ 
mately  equal  to  10'8  to  10'9  sec.  (Contractor's 
abstract) 
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LATTICE  VIBRATIONS  OF  ZDiCBLENDE  STRUCTURE 
CRYSTALS,  by  H.  Kaplan  and  J.  J.  Sullivan.  [1962] 
[I0J>.  incl.  diagrs.  tables,  rets.  [AF  49(638)642] 

Unclassified 

Published  in  Phys.  Rev.,  v.  :30:  12C-12S,  Apr.  1. 

T5ST - 

In  this  article  expressions  are  presented  Sased  ea  the 
shell  model  of  lattice  dynamics,  for  all  Important  long- 
wavelength  properties  cf  the  lattice  vibration  spectrum 
of  a  zincblende  structure  crystal,  and  Tor  the  vibration 
frequencies  having  wave  vectors  at  the  Brillouin  zone 
boundary  in  the  [100]  direction.  General  first  and  sec- 
on-  neighbor  short-range  force  constants  are  used  The 
formulas  are  presented  ic  the  distortion  dipole  form  of 
Mashkevich  and  Tolpygo,  which  uses  1  constant,  a  to 
describe  the  electronic  polarizability  cf  each  atom, 
rather  than  the  2  redundant  constants  Y  and  ic,  H.c  shell 
cnarge  and  polarization  spring,  respectively,  used  in 
the  shell  model.  Some  of  the  farce  constants  in  the  ex¬ 
pressions  are  evaluated  for  GaAs,  InSb,  AlSb,  and  ZnS 
with  the  aid  of  available  experimental  data.  The  authors 


were  unable  to  fit  all  of  the  data  for  any  substance  with 
only  first  neighbor  force  constants.  When  small,  real¬ 
istic  values  of  second  neighbor  constants  were  used,  a 
multitude  of  fits  resulted.  The  absence  of  a  criterion 
determining  the  "best"  fit  results  In  a  spread  of  possi¬ 
ble  iomc  charge  values  of  about  1  electronic  charge  for 
the  3-5  compounds,  and  an  Inability  to  decide  whether 
ZnS  is  very  Ionic  or  rather  covalent.  Results  point  up 
the  necessity  of  calculations  of  atomic  force  constants 
from  fundamental  quantum  mechanics. 
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FORMULATION  OF  THE  SCATTERING  FUNCTIONS  IN 
TERMS  OF  THE  UNITARY  REPRESENTATIONS  OF  THE 
INHOMOGENEOUS  LORENTZ  GROUP,  by  A.  O.  Barut. 
[1962]  [3  J>.  (AFOSR-2073)  (In  cooperation  with  Califor¬ 
nia  U. ,  Lawrence  Radiation  lab. ,  Berkeley)  (Sponsored 
jointly  oy  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)801  and  Atomic  Energy  Coramisaior) 

Unclassified 

Also  published  in  Phys.  Rev. .  v.  127:  321-323,  July  1. 

15657^ - 

A  group-theoretical  basis  of  the  axiomatic  S-matrix 
theory  is  presented.  The  unitarlty  condition  is  taken  as 
the  scalar  product  of  the  scattering  functions  which  then 
are  Shown  to  transform  according  to  the  unitary  repre¬ 
sentation?  cf  the  inhomogeneous  Lorentz  group.  The 
general  transfornaUcn  property  of  the  invariant  scatter¬ 
ing  functions  is  given  which  allows  one,  in  principle,  to 
write  down  these  fioxiions  for  arbitrary  processes. 
(Contractor’s  abstract) 
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VIRTUAL  PARTICLES,  by  A.  O.  Barut.  [1962]  [3]p. 

Incl.  diagrs.  (AF06R-2074)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)801 
and  Atomic  Energy  Commission)  Unclassified 

Also  published  in  Phys.  Rev. .  v.  126:  1873-1875, 

June  1,  I565T 

Particles  or  resonances  which  do  not  correspond  to  the 
usual  Brelt-Wigner  type  poles  in  the  partial  wave  ampli¬ 
tudes  are  defined.  They  are  described  In  terms  of  the 
trajectory  of  the  poles  cf  the  S  matrix  In  the  complex 
angular-momentum  plane  as  a  function  of  energy,  when 
this  trajectory  does  not  quite  reach  a  physical  value  of  J. 
Range  and  scattering  parameters  are  used  to  determine 
the  trajectories  near  the  threshold,  which  In  turn  are  re¬ 
lated  to  high-energy  cross  sections  for  processes  In 
which  these  particles  are  exchanged  in  the  cross  chan¬ 
nels.  The  trajectories  for  the  2  definitely  known  exam¬ 
ples,  namely  the  1=0,  v-e,  S-wave  virtual  state,  and  the 
single  n-p  S-wave  virtual  state,  as  well  as  the  triplet 
n-p  trajectory,  are  determined.  (Contractor's  abstract) 


>  672  < 


1 


AIR  FORCE  SCIENTIFIC  RESEARCH 


2981 

Syracuse  U.  Dept.  of  Physics,  N.  Y. 

ACTION  PRINCIPLE  FOR  HIGHER  ORDER  LAGRANG1- 
ANS  WITH  AN  INDEFINITE  METRIC,  by  A.  O.  Barut 
and  G.  H.  Mullen.  Jan.  1962  [30]p.  lncl.  refs. 
(AFOSR-2318)  (AF  49(638)801)  Urclassiiied 

Also  published  in  Ann.  Phys, ,  v.  20:  203-218,  Nov. 
T'9'55. 

A  consistent  action  principle  with  an  indefinite  metric 
and  a  lagrangian  of  any  finite  order  requires  that  the 
lagrangian  be  invariant  under  an  operation  called 
metric  conjugation.  This  in  turn  implies  that  (1)  an 
observable  must  commute  with  the  metric  operator,  (2) 
the  S- matrix  must  be  unitary,  and  (3)  transitions  be¬ 
tween  states  of  opposite  metric  parity  are  forbidden. 

For  higher  order  Lagrangians  the  energy  is  still  the 
00-component  cl  the  energy-momentum  tensor 

Tuv.  It  was  necessary  to  split  the  derivatives  of  the 
field  variables  into  normal  and  tangential  components 
so  that  canonical  conjugate  variables  could  be  defined. 
(Contractor's  abstract) 
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QUANTIZATION  OF  TWO- COM  PON  ENT  HIGHER  OR¬ 
DER  SPINOR  EQUATIONS,  by  A.  O.  Barut  and  G.  H. 
Mullen.  Jan.  1962  [36]p.  incl.  Diagr.  refs.  (AFOSR- 
2319)  (AF  49(638)801)  Unclassified 

Also  published  in  Ann.  Phys. ,  v.  20:  184-202,  Nov. 


A  2-component  fermion  field  is  quantized  using  a  La¬ 
grangian  formalism  containing  higher  order  derivatives 
of  the  field  variables  and  an  Indefinite  metric  in  Hilbert 
space.  A  consistent  quantization  necessitates  beside  a 
massive  spin  one-half  field,  obeying  the  Feynmann- 
Gell-Mann  equation,  the  introduction  of  a  massless  spin 
one-half  field,  obeying  the  neutrino  equation.  Gauge 
invariant  electromagnetic  and  vector  interactions  are 
introduced  in  a  manner  which  depends  on  the  transfor¬ 
mation  properties  of  the  field  variables.  The  physical 
restrictions  placed  on  the  S- matrix  by  the  use  of  an  in¬ 
definite  metric  eliminates  the  massless  field  from  the 
composite  field  far  electrodynamics  and  pseudo-vector 
mesons  interactions  and  Implies  parity  invariance  but 
not  for  4-fteld  weak  interactions.  The  results  obtained 
for  quantum  electrodynamics  are  equivalent  to  the  usual 
4 -component  theory.  (Contractor’s  abstract) 
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A  COMMENT  ON  THE  E-A  PARITY  AND  RESOLUTION 
BETWEEN  THE  BOUND  STATE  MODEL  AND  THE 
ISOBAR  OF  Y*  ,  by  S.  Iwao.  p962]  {3]p.  (AF06R- 

3826)  (AF  49(638)801)  Unclassified 


AJso^xiblished  In  Ni 


Nuovo  Cimwito,  Series  X,  v.  23: 
,  1962. 


The  author  points  cut  the  imporUr.ee  of  A-p  inelastic 
scattering  for  the  determination  of  the  E-A  relative 
parity.  Assuming  that  the  observed  Y*j  is  completely 

due  to  the  tr-A  resonance  scattering,  the  author  descrSbro 
the  A-p  inelastic  scattering  in  terms  of  the  1  pion  ex¬ 
change  model. 
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K-N  SCATTERING  IN  THE  MANDELSTAM  1- 

TATION.  L  ANALYTICrfY  Or  THE  AMPUTT'E  .V*»D 
THE  EFFECT  OF  BARYON  POLE  ON  K~  -  .  -  r  REAC¬ 
TION,  by  S.  lwac.  [1962]  [22  jp.  incL  dfcsg-v 
refs.  (AFOSR-4404)  (AF  49(638)801)  AD  243948 

TIsclassllic-i 

Also  published  in  Nuovo  Cimento,  Series  X.  v.  25: 
5T3-99-4,  Sept.  F,  1962. 

Analytic  properties  cf  the  partial  wave  amplitude  for  the 
K"  ♦  p  -  E  »  *  reaction  are  Investigated  in  the  total 
energy  space  by  making  use  of  the  Mandelstam  repre¬ 
sentation.  The  unitarity  condition  requires  the  study  of 
the  pion-hyperon  a s  well  as  the  ka on-nucleon  scattering 
The  latter  interaction  will  not  be  important  for  the  long- 
range  part  of  the  interaction,  so  we  neglected  the  effect 
of  it  in  this  paper.  The  long-range  part  of  the  interac¬ 
tion  due  to  the  single-baryon  exchange  can  explain  the 
observed  low-energy  pion-hyperon  resonances.  The 
low-frequency  cf  the  E -hyper  on  In  the  1  =  1,  p  3/2  reso¬ 
nance  is  interpreted  by  an  accidental  cancellation  of  the 
long-range  po'entlal,  and  hence  the  universality  of  the 
strong  pion-baryon  interaction  still  holds  for  the  EE* 
interaction.  The  1  =  0  and  1  =  2,  p  3/2  resonances  can  be 
interpreted  by  the  attractive  long-range  interaction  in 
the  pion-hyperon  scatterL-g.  (Contractor's  abstract) 
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DISPERSION  RELATIONS  AND  RESONANCE  SCATTER¬ 
ING,  by  A.  O.  Barut.  [1962]  [84]p.  incl.  dlagrs.  refs. 
(AF  49(638)801)  Unclassified 

Presented  at  Summer  Inst,  for  Theoretical  Physics, 
Colorado  U. .  Boulder,  1961. 

Published  in  Lectures  In  Theoretical  Physics,  c-i.  by 
E.  Brittenm.  B.  W.  Downs,  and  3.  Downs.  He* 
York,  Inlerscience  Publishers,  1962.  v  4:  460-523. 

In  these  lectures,  the  dynamical  approach  to  quantum 
theories  based  on  the  analytical  properties  cf  the  S- 
matrlx  or  the  scattering  amplitude  is  studied.  The  em¬ 
phasis  is  placed  cn  the  nonrelativistic  case,  although 
the  relativistic  case  is  also  introduced  at  the  end.  Jhv- 
cial  attention  is  given  to  the  description  of  rescNU<*rc-s 
and  bound  states  throughout  the  development.  The  in¬ 
ductive  approach  to  the  subject  is  followed  and  then  the 
deductive  formulation  is  discussed  at  the  end. 
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A  THEORY  OF  HYPER  FRAGMENTS.  EL  NA  -  Nr 
EXCHANGE  FORCES  AND  C-MESIC  DECAY,  ov  S. 
Iwao.  [1962]  (Uj?.  Lncl.  tables.  [AF  49(626)801] 

Unclassified 

Published  la  Nuevo  Pimento,  Series  X,  v.  25:  890-300, 
Aug.  16,  1962. 

The  redeWmlnatioo  of  the  K-A  interaction  parameters 
is  done  by  making  use  c i  the  recent  experimental  lnfor- 
mation  on  the  A  binding  energies  (or  p- shell  hyperfrag¬ 
ments.  The  comparison  of  the  parameters  thus  ob¬ 
tained  with  those  by  Da  lit  r.  and  Downs  favors  tne  anti¬ 
parallel  spin  for  the  p- shell  hyperfragments.  The 
study  of  the  exchange  forces  gives  information  on  (he 
probability  of  the  £+-bound  state.  The  probability  am¬ 
plitude  obtained  in  this  way  is  compared  with  the  ob¬ 
served  v+-mesic  decay  probability.  (Contractor's 
abstract) 
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PARAMAGNETIC  RELAXATION  IN  SMALL  PARTI¬ 
CLES,  by  A.  Honig.  [1962]  [4fc>.  incL  diagr.  (AF06R- 
64-0414)  (Sponsored  jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  [AF  49(638)966]  and  National 
Science  Foundation)  AD  43S663  Unclassified 

Also  published  in  Paramagnetic  Resonance;  Proc.  of 
the  First  Inter nal'l.  Conf. ,  Jerusalem  (Israel) 

(July  16-20,  1962),  New  York,  Academic  Press,  v.  2: 
439-442,  1963. 

It  is  known  that  the  lowest  phonon  mode  frequency  which 
can  exist  in  a  crystal  is  given  by  v  =  vs/2L,  where  L  is 
the  largest  dimension  cf  the  crystal  and  v,  is  the  speed 
of  sound  in  the  crystal.  At  sufficiently  low  tempera¬ 
tures,  single  pbonon  processes  dominate  the  relaxation, 
since  the  temperature  dependence  of  Raman  processes 
Is  at  least  T7  while  that  of  single  phonon  processes  Is 
approx  T.  For  single  phonon  spin  Glp  processes,  U  is 
clear  that  if  L  <  h*s/2gUgH,  the  relaxation  cannot  occur. 

In  the  case  cf  n-type  silicon,  taking  vg  as  approx.  10® 

cm/sec  yielce  a  cut-off  to  the  single  phonon  spin-lat¬ 
tice  relaxation  at  300  gauss  for  5  u  particles.  Such 
particles  have  Veen  prepared  and  renulls  on  silicon  are 
discussed.  Decors  in  silicon  are  a  particularly  favor¬ 
able  paramagnetic  system  since  it  has  already  been  es¬ 
tablished  that  at  ,'*K,  single  phonon  processes  dominate 
end  because  the  relaxation  times  are  long  enough  to  per¬ 
mit  use  of  field  cycling  techniques  for  measuring  relaxa¬ 
tion  at  the  low  magnetic  fields.  Inf  or  cation  can  be  ob¬ 
tained  on  phonon  coupling  cf  the  particles  through  vari¬ 
ous  media  with  this  type  cf  experiment.  (Contractor’s 
abstract) 
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Syracuse  U.  Dept,  of  Physics,  N.  Y. 

MAKING  SMALL  IRON  SPHERES  DY  MELTING  jr^X 
POWDER,  byR.  Stover  and  J,  W.  Trischti.  51962] 

It  jp.  (AFGSR-3404)  (AF  AFG6R-60-23)  AD 

Unclassified 

A  is-'  rriiiiished  in  Rev.  Sclent.  Instr. ,  v.  33:  694,  June 

vm. - 

The  spheres  were  made  by  placing  a  mixture  of  100  mesh 
Fe  powder  and  powdered  Al,Oj  (ignited  powder)  in  a  hole 
bored  in  a  graphite  rod.  An  induction  furnace,  through 
which  Hj  gas  flowed,  was  used  to  obtain  the  required 
temperature.  Not  all,  but  most  spheres  were  free  from 
surface  imperfections,  which  could  be  detected  with  a 
microscope  if  the?  were  0. 2%  of  the  dlam.  Microscope 
measurement  of  sphere  diam  showed  no  variations  with¬ 
in  the  accuracy  of  the  measurements,  about  1%.  The 
above  method  is,  of  course,  useful  onl'>  if  a  small  num¬ 
ber  of  spheres  of  a  certain  approx  size  are  needed.  The 
spheres  which  were  made  had  diam  mostly  in  the  range 
from  0. 0025  to  0. 0045  in. 
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Syracuse  U.  Slept.  cf  Physics,  N.  Y. 

CIRCUIT  FOH  NOSE  REDUCTION  IN  A  MAGNETIC 
SUSPENSION  BALANCE,  by  J.  W.  Trischka.  [1962] 
[2]p.  lncl.  diagrs.  (AFO6R-J130)  (Sponsored  jointly 
bv  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-60-23  and  OKice  of  Naval  Research) 

AD  400192  Unclassified 

Also  published  in  Rev.  Sclent.  Instr. ,  v.  33:  1120-1121, 

OH TIKE - 

The  circuit  described  here  should  be  of  use  In  any  situa¬ 
tion  in  which  the  output  of  a  servo-amplifier  is  used  to 
detect  a  signal,  bat  where  difficulty  is  K-jc.wsntered  be¬ 
cause  of  its  high  noise  level  relative  to  an  amplifier, 
which  operates  with  very  low  power  output  by  compari¬ 
son  with  the  servo-amplifier. 
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Syracuse  U.  Dept,  of  Physics,  N.  Y. 

CLASSICAL  RADIATION  P.ECCHL,  by  A.  Peres.  [1962] 
[5}p.  ind.  refs.  (AFOSR-J162)  (AF  AFOSR-62-36) 

AD  400066  Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128:  2471-2475, 

DtSTir 

The  conditions  under  which  a  material  system  may  re¬ 
coil  while  emitting  electromagnetic  or  gravitational 
radiaticz  are  investigated.  The  lowest  order  secular 
effects  in  the  electromagnetic  case  an.se  from  an  inter¬ 
ference  of  the  electric  dipole  radiation  with  the  electric 
quadrupale  or  magnetic  dipole  radiations.  In  the  gravi¬ 
tational  ease,  the  lowest  order  terms  involve  the 
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interference  of  the  mass  quadrupole  radiation  with  the 
mass  octopoie  or  the  flow  quadripole  radiations.  The 
investigation  of  the  gravitational  radiation  recoil  is 
carried  out  In  complete  analogy  with  the  more  elemen¬ 
tary  electromagnetic  case,  so  that  this  paper  should  be 
accessible  to  physicists  having  no  previous  knowledge 
of  general  relativity  theory. 
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Syracuse  U.  Dept  of  Physics,  N.  Y. 

GRAVITATIONAL  NEWS,  by  T.  A.  Morgan  and  A. 

Peres.  (1962)  (3]p.  inci.  refs.  (AFOSR-J625) 

(AF  AFOSR-62-36)  AD  414142  Unclassified 

Also  published  in  Kuovo  Clmer.to,  Series  X,  v.  27: 
T2C6-1268.  Mar.  1,  1962. 

The  "news  lancticn"  ol  a  material  system  emitting  gravi¬ 
tational  waves  is  shown  to  depend,  at  large  distance 
from  the  source,  essentially  on  the  second  (retaided) 
time  derivatives  of  the  mass  quadrupole,  =  'T00 
O?)?  -  3/3  6=tb  xcXc)  d3X  (1°°=  gravitational  energy), 
and  tie  total  rate  of  loss  of  mass  by  gravitational  radia¬ 
tion  is  given  by  re  =  -  1/5  b.  Observation  of 

gravitational  radiation  would  therefore  provide  Informa¬ 
tion  about  the  mass  quadrupole  components. 
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Syracuse  U.  Dept,  of  Physics,  N.  Y. 

SPURIOUS  NATURE  OF  ULTRAVIOLET  DIVERGENCES, 
by  A.  Peres.  [1962]  [I2]p.  incl.  refs.  (AFOSR-J744) 
(AF  AF06R-62-36)  AD  413368  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  28:  78- 

397Xpr.  1,  1863. 

It  is  possible  to  remove  ultraviolet  divergences  from 
Feynmann  diagrams  by  first  differentiating  them  with 
respect  to  their  externa!  momenta,  then  integrating 
with  respect  to  the  internal  momenta,  and  finally  inte¬ 
grating  back  with  respect  to  the  externa!  momenta.  The 
last  (Indefinite)  Integrals  Involve  arbitrary  integration 
constants,  which  have  to  be  iixed  by  further  prescrip¬ 
tions,  e.  g.  by  requiring  that  there  should  be  neither 
mass  nor  charge  renormalization.  The  whole  procedure 
is  consistent  with  the  requirements  of  covariance,  uni- 
tarity,  and  causality,  sc  that  the  ultraviolet  divergences 
should  be  considered  as  entirely  spurious.  The  results 
obtained  by  the  present  method  axe  identical  to  those  of 
renormalized  quantum  field  theory,  whenever  renormal¬ 
ization  is  possible,  but  are  reached  here  with  less  com¬ 
putational  labor.  The  present  method  displays  very 
clearly  the  arbitrariness  involved  at  each  stage  of  the 
perturbation  procedure,  which  is  quite  parallel  lo  the 
semi-phenomenological  approach  of  dispersion  theory. 
(Contractor’s  abstract) 


2993 

Syracuse  U.  (Dept,  of  Physics]  N.  Y. 

GENERALIZATION  OF  A  THEOREM  BY  GOLDBERG 
f-U D  SACHS,  by  L  Robinson  and  A.  SchUd.  [1962]  [6fc>. 
wcl.  diagr.  [AF  AFOSR-62-36)  UnclassUied 

Published  in  Jour.  Math.  Phys.  ,  v.  4:  484-489,  Apr. 

TSS1T 

A  connection  is  established  between  algebraic  degeneracy 
of  the  Weyl  tensor,  the  existence  of  a  null  geodesic 
shear -free  congruence,  and  certain  restrictions  oft  the 
Ricci  tensor  which  are  weaker  than  the  gravRafi~.ii 
equations  for  empty  space.  The  result  is  roughly,  with 
some  important  qualifications,  that  any  2  of  these  condi¬ 
tions  imply  the  third.  These  restrictions  on  the  metric 
are  shown  to  be  invariant  under  conformal  transforma¬ 
tions. 
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Syracuse  U.  [Research  Inst.  Dept,  of  Physics]  N.  Y. 

DECAY  PROPERTIES  OF  NEGATIVE  KAONS  lAbstract), 
by  S.  Liehtman,  W.  Becker  and  other*.  [1962]  (lip. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  49(638)588],  Atomic  Energy  Commis¬ 
sion,  National  Science  Foundation,  and  Office  of  Naval 
Research)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Washington,  D.  C.,  Apr.  23-26,  1962. 

Published  la  Bull.  Amex.  Phys.  Soc. ,  Series  II,  v.  7: 
536,  Apr.  23,  1962. 

Using  the  helium  bubble  chamber  as  detector,  a  stud; 
was  made  of  the  decay  properties  of  negative  kaons.  ob¬ 
tained  from  a  Berkeley  beam  of  momentum  33  a  roev  'e. 
Employing  selection  criteria  which  insured  long-decay 
secondaries  without  bias,  the  effective  sample  contained 
422  events.  These  were  identified  by  means  of  a  klne- 
matic-fit  procedure.  Correction  for  bias,  mlsider.tifica- 
tion,  and  contamination  were  small,  amounting  to  less 
than  2%  of  the  sample.  The  correct  percent  branching 
fractious  are  *^*(57.  0*3.  5),  Kt2“(25.  5*3.  5}^  Kj/ 

and  *“  ♦  lepton  (11. 8  *  2. 0),  K?‘(5. 7*0.  5),  where  the 
errors  represent  systematic  as  well  as  statistical  uncer¬ 
tainties.  These  results  are  in  good  agreement  with  the 
emulsion  3C*  decay  experiments,  which  are  also  analyzed 
by  kinematic  fitting.  On  the  other  h2nd.  the  above  re¬ 
sults  lor  K^,  Kj*  are  at  2  standard  deviation  disagree¬ 
ment  with  those  measured  by  means  of  direct  observation 
of  3°  y-rays  (in  Xe)  recently  reported  by  Roe  et  ai.  The 
lifetime  of  the  K*  is  now  being  measured:  a  ±  <Ti»  result 
is  reported. 
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Syracuse  U.  [Research  Inst.  Dept,  of  Physics]  N.  Y. 
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FURTHER  RESULTS  ON  THE  PROTON  K ELICIT Y  Pi 
A  DECAY  (Abstract),  by  L.  Gray,  E.  [M.  )  Harth  and 
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others.  [1962]  [1  (Sponsored  Jointly  by  Air  Force 
Ottlcs  erf  Scientific  Research  under  [AF  4S(638'588], 
Alcaic  Er«rey  Commission,  National  Science  Founda¬ 
tion,  and  Ot'lce  erf  Naval  Research)  Unclassified 

f-  -esented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C. ,  Apr  23-26,  1962. 

Published  In  Bull.  Am  tr.  Phys.  Soc. ,  Series  n,  v.  7: 
348,  Apr!  23,  1962. 

A  3-standard -deviation  result  Indicative  of  a  positive 
helicity  for  the  A-decay  proton  was  reported  in  Phys. 
Rev.  Ltrs. ,  v.  7:  264-268,  Sept.  15,  1961  (see  item 


no.  1242,  Vol.  V).  This  study  has  been  continued  so  as 
to  double  the  data  effectively.  These  data  were  obtained 
in  an  exposure  at  the  helium  bubble  chamber  to  a  Berke¬ 
ley  low-energy  K*  beam.  The  A-decay  proton  polarisa¬ 
tion  was  directly  measured  by  means  of  subsequent  pro- 
ton-helium  scattering.  Until  the  time  of  writing,  selec¬ 
tion  criteria  yielded  a  sample  of  1M  events  with  aver¬ 
age  transverse  proton  polarization  of  80%  and  an  ob¬ 
served  average  analyzing  polarization  of  -  40%.  A  maxi¬ 
mum  likelihood  analysis  gives  oA  =  -0. 67  (+0. 36,  -0. 29) 
tor  the  A-decay  asymmetry  parameter.  This  confirms 
our  previous  determination  aid  is  in  agreement  with 
other  recent  results.  More- extensive  results  are 
reported. 
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Tec  hnical  Operations,  Inc. ,  Burlington,  Mass. 

DATA- PROCESSING  REQUIREMENTS  OF  VELA  UNl- 
IORM.  TASKS  1.  III.  IV,  by  C.  G.  Fain  and  B.  A. 

Francis.  Final  rept.  May  15,  1962.  40p.  incl.  A.;ers. 
table.  (Rept.  no.  'PO-B  62-28)  (AFOSR-23i2)  (Sponsored 
jointly  by  Advanced  Research  Projects  Agency  and  A  r 
Force  Office  of  Scientific  Research  under  AF  49(C38)- 
11081  AD  284633  Unclassified 

This  is  ti-t  itnal  report  of  a  6- month  study  af  the  data- 
haraiing  and  data-processing  problems  associated  with 
Tasks  I,  III.  and  IV  of  VELA  UNIFORM,  a  rrogram  for 
the  design  of  a  world- wide  detection  system  for  under¬ 
ground  explosions.  An  earlier  report  on  Task  I,  the 
World-Wide  Standard  Selsmological  Network,  is  sum¬ 
marized  and  specifications  are  given  for  a  microfilm 
storage  and  reproduction  system  for  seismograms.  The 
4  basic  functions  of  Task  in,  Systems  Development, 
and  Task  IV,  Nuclear  and  Chemical  Research  Explosions, 
are  defined,  and  the  implementation  of  these  functions 
and  the  various  agencies  responsible  are  discussed.  De¬ 
tails  are  given  on  the  type  and  form  of  data  being  re¬ 
corded  under  Tasks  III  and  TV,  the  daily  volume  of  data 
expected  in  fiscal  years  1963  and  1964,  the  data  process¬ 
ing  to  be  performed  at  various  locations,  and  the  flow  of 
data  to  the  Data  Analysis  and  Technique  Development 
Center  (DATDC).  It  Is  recommended  that  only  essential 
data  be  kept  permanently  at  the  DATDC  so  that  magnetic 
tapes  may  be  erased  and  re-used  to  save  storage  space 
and  money.  The  responsibilities  of  the  DATDC  and  the 
functions  and  data-processing  facilities  required  by  it 
are  described.  A  coordination  function  Is  suggested  to 
increase  the  crossflow  of  Information  among  VELA 
UNIFORM  contractors.  The  computer  programs  and 
programming  aids  required  at  the  DATDC,  together  with 
the  digital  and  analog  computer  systems  selected,  are 
discussed.  Maximum  use  of  the  FORTRAN  programming 
system  is  recommended,  and  an  expansion  in  scope  of 
the  present  computer  program  collection  and  distribution 
activity  at  the  DATDC  is  proposed.  (Contractor's 
abstract) 
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Tecnnical  Research  Group,  Inc. ,  Syosset,  N.  Y. 

TIME  DEVELOPMENT  OF  THE  BEAM  FROM  THE 
RUBY  LASER  (Abstract),  by  R.  L.  Martin.  [196!  j 
fl)p.  (AFOSR-66)  [AF  49(638)673]  Unclassified 

Presented  at  Spring  meeting  of  the  Opt.  Soc.  Amer. . 
Pittsburgh,  Pa. .  Mar,  2-4,  1961 . 

Also  published  in  Jour.  Opt.  Soc.  Amer.,  v.  51:  477. 

Apr  1§61. 

High-speed  streak  moving  pictures  of  the  beam  from  the 
ruby  laser  are  discussed.  The  pictures  were  taken  with 
a  film  speed  of  about  300  ft  sec  and  a  variety  of  focusing 
condlt'ons.  The  relaxation  oscillations  during  the  excita¬ 
tion  pulse  are  clearly  visible  as  well  as  variations  in  the 
laser  characteristics  as  a  function  of  time.  An  analysis 
of  these  characteristics  arc  given. 
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Technical  Research  Group,  Inc. ,  Syosset,  N.  Y. 

CHARACTERISTICS  OF  THE  RUBY  LASER  (Abstract), 
by  C.  Zarowln  and  R.  L.  Martin.  [1961]  [2]p.  (AFOSR- 
67)  [AF  49(638)673]  Unclassified 

Presented  at  Spring  meeting  of  the  Opt.  Soc.  Amer. , 
Pittsburgh.  Pa.,  Mar.  2-4,  1961. 

Also  published  In  Jour.  Opt.  Soc.  Amer. ,  v.  51:  476- 

TiTTApnm- 

A  number  of  definite  cavity  modes  have  been  observed  in 
the  beam  of  the  ruby  laser.  Off-axts  modes  appear  to 
contribute  to  the  observed  beam  width  of  15  min  of  arc. 
The  analysis  of  these  modes  as  well  as  the  conditions 
under  which  they  arc  observed  are  discussed.  Other 
operating  characteristics  of  the  ruby  laser  are  also 
given. 
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Technical  Research  Group,  Inc. ,  Syosset,  N.  Y. 

OPTICAL  PUMPING  OF  CESIUM  VAPOR  (Abstract) , 
by  S.  Jacobs,  P.  Rablnowlta,  and  G.  Gould,  [1961] 

[l]p.  (APOSR-68)  [AF  49(638)672]  Unclassified 

Presented  at  Spring  meeting  of  the  Opt.  Soc.  Amer. , 
Pittsburgh,  Pa.,  Mar.  2-4.  1961. 

Also  published  in  Jour.  Opt  Soc.  Amer. .  v.  51:  477, 
Apr.  196i. 

The  8‘P  states  of  cesium  gas  were  excited  by  absorption 
of  3888-A  radiation  emitted  from  a  helium  discharge 
lamp.  The  populations  of  various  states  were  computed 
from  measured  flourescent  Intensities  and  compared 
with  the  populations  expected  from  the  measured  lamp 
Intensity.  The  coherent  gain  coefficient  due  to  Induced 
emission  at  3  u  and  7  u  was  found  to  be  sufficient  to 
establish  oscillation  In  a  Fh-bry- Perot- type  cavity. 
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Technical  Research  Group,  Inc  ,  Syosset,  N.  Y. 

FLUORESCENCE  OF  THE  Cr*"+  PAIR  SPECTRUM  IN 
SYNTHETIC  RUBY  (Abstract),  by  R.  T.  Daly.  |1961] 
[l]p.  (AFOSR-69)  [AF  49(638)673]  Unclassified 

Presented  at  Spring  meeting  of  the  Opt.  Soc.  Amer. . 
Pittsburgh.  Pa.,  Mar.  2-4,  1961. 

Also  published  ir.  Jour.  Opt.  Soc.  Amer.,  v.  51:  473, 
Apr.  1961 . 

The  excltatton  spectrum  of  the  strong  ruby  satellite 
lines  at  7008  A  and  7040  A  have  been  explored  ai  77' 
and  2'K.  The  low-lving  and  excited  levels  of  thtse  lines 
appear  to  arise  from  2  nonequivalent  cation  pairs  iu  the 
corundum  latttcc.  A  recent  determination  of  these  levels 
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ts  presented  Results  of  experiments  to  produce  3003 

stimulated  emission  In  a  3- level  optical  maser  using 

these  levels  are  given.  Technical  Research  Group.  Inc. ,  Syosset,  N.  Y. 
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Technical  Research  Group,  Inc.  [Syosset)  N.  Y. 

RESEARCH  ON  PROPERTIES  OF  LASER  DEVICES,  by 
K.  Daly,  G.  Grosof  and  others.  Jan.  19.  1962.  ITOp. 

Incl.  Ulus,  diagrs.  tables.  (Kept.  no.  TRG-134-TR-6) 
(AFOSR- 20431  (A F  49(638)673)  AD  608954 

Unclassified 

LASER  amplification  corresponding  to  a  gain  of  rt  per 
meter  was  measured  at  3  u  In  cesium  vapo.  optically 
pumped  with  light  from  a  helium  discharge  lamp.  Ampli¬ 
fication  and  oscillation  at  1  u  were  measured  in  a  helium- 
neon  system  based  on  collisions  of  the  second  kind.  The 
amplification  parameters,  when  optimized  resulted  In  a 
fain  of  9%  per  meter.  Krypton- xenon  and  zinc  vapor  are 
other  media  utilizing  collisions  of  the  second  kind  which 
were  Investigated.  Crystals  of  calcium  tungstate  con¬ 
taining  either  Dy(3*)  or  Nd(3-)  were  grown.  LASER 
osciUation  was  observed  from  2  crystals  of  CaWO^rNd. 
Direct  amplification  of  the  output  of  a  ruby  oscillator  :  i 
a  second  ruby  rod  was  demonstrated.  Three  methods  of 
achieving  single  pulse  output  from  ruby  oscillators  are 
described.  A  pulse  of  2, 000. 009  watts  peak  power  was 
achieved  by  one  method.  A  broadband  emission  was 
discovered  in  normally  pink  ruby  :. 04b  Cr  by  weight). 

It  accounts  lor  30  *  of  the  total  emission,  making  the 
quantum  efficiency  unity.  A  theoretical  analysis  of  the 
properties  for  cube  corner  interferometers  has  been 
experimentally  verified.  (Contractor's  abstract) 
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Technical  Research  Group.  Inc. .  Syosset.  N.  Y. 

RESEARCH  ON  PROPERTIES  OF  LASER  DEVICES, 
VOLUME  l,  ed.  by  M.  C.  New  stein  and  S.  A.  Rothberg. 
July  2,  1962  (181  jp.  Incl.  Ulus,  diagrs.  tables,  refs. 
(Kept.  no.  TRG-134-TR-7)  (APOSR-2778,  v.  1) 

(AF  49(638)673)  AD  278053  Unclassified 

Three  major  analytical  tasks  were  performed.  These 
consisted  of  the  analysis  of  the  modes  of  a  resonator  with 
a  pin-hole  suppressor,  of  amplifier  performance,  and  of 
pulse  oscillator  performance.  A  cesium  gas  LASER, 
optically  pumped  by  a  helium  discharge  has  been  made 
to  oscillate  at  a  wavelength  of  7.  lop  .  High  gain  He-Ne 
discharge  LASERS  were  constructed  ar.d  used  in  the  in¬ 
vestigation  of  tunable  LASERS  and  the  study  of  oscillators 
terminated  by  prism  reflectors.  Preliminary  experi¬ 
mental  verification  was  obtained  for  a  theory  of  the  nor¬ 
mal  pulse  output  from  the  ruby  LASER.  A  spinning  prism 
Q- switch  was  used  to  induce  very  high  peak  power  pulses 
from  rods  of  ruby  (greater  than  10  megawatts)  and  Nd 
doped  glass  (greater  than  l  megawatts).  The  results 
appear  to  be  within  50^  of  optimum  as  predicted  by  the 
theory  developed  under  analytical  tasks.  (Contractor’s 
abstract) 


RESEARCH  ON  PROPERTIES  OF  LASER  DEVICES. 
VOLUME  n.  APPENDICES  |ed.  by  M.  C.  Newsteir.  and 
S.  A.  Rothberg).  [July  2.  1962)  |169]p.  incl.  diagrs. 
tables  -els.  (Rept.  no.  TRG-134-TR-7)  (AFOSR- 
2778.  V.  2)  <AF  49(638)673)  AD  420330  Unclassified 

Work  ts  reported  on  the  following  tasks:  (1)  Modes  of 
resonator  with  pin-hole  suppressor.  (2)  Amplifier 
performance  (single  pass).  (3)  Pulse  oscillator  perform¬ 
ance.  (4)  Enhancement  in  mercury- krypton  and  xenon- 
krypton  discharges.  (5)  Bates-Damgaard  calculations  of 
A-V.ilues  for  some  transitions  in  Znl,  i C)  Confocal  and 
nonconfocal  resonators  at  L\SER  wavelengths,  and 
(7)  Ruby  output- progress. 


3004 

Technical  Research  Group.  Inc. .  Syosset,  N.  Y. 

OPTICAL  RANGE  FINDER  APPLICATION  OF  THE 
LASER  (Abstract),  tv  L.  Goldmuntz.  [1961]  1 1  |p. 

[AF  49(638)673)  ’  Unclassified 

Published  in  Proc.  Nat'l.  Electronics  Conf. .  v.  17. 

TaCT  Oct.  1961. 

The  extraordinary  spectral  purity  and  narrow  beam 
width  of  coherent  optica!  radiation  leads  to  some  Im¬ 
mediate  applicati  ms,  even  with  the  presently  available 
imperfect  realizations  of  LASER.  A  range  finder  which 
utilizes  ruby  radiation  has  been  demonstrated  by  TRG. 

It  displays  an  accuracy  of  ±  25  ft  to  ranges  of  15.000  ft. 
The  limitation  to  the  performance  of  the  range  finder 
Is  LASER  back-scatter  from  atmospheric  particles  and 
scattering  of  ambient  light.  The  system  operates  on  the 
basis  of  an  automic  quasi  correlation  technique  in  the 
receiver.  Ranges  approximately  out  !o  the  limits  of 
visibility  can  be  obtained  at  present.  Ranges  beyond  the 
limits  of  visibility  within  the  earth's  atmosphere  can  be 
obtained  by  short  pulse  LASER  devices  operating  in  con- 
mnclton  with  optical  heterodyne  techniques  in  the  optical 
receiver.  This  system  can  be  developed  by  extrapola¬ 
tions  from  present  state  of  the  art  techniques. 


3005 

Technical  Research  Group,  tm.. .  Syosset.  N.  Y. 

BATES-DAMGAARD  CALCULATIONS  OF  A- VALUES 
FOR  SOME  TRANSITIONS  IN  Zn1.  by  S.  Wtnsberg. 

Apr.  9.  1962  [23]p.  Incl.  diagrs.  tables.  (Technical 
note  r.o.  44)  (Bound  with  its  AFOSR- 2778.  v.  2: 

AD  420330)  [AF  49(038)673]  Unclassified 

The  Bates-Damgaard  approximation  for  obtaining  spon¬ 
taneous  emtsston  probabilities  or  A-valuc  is  described 
and  then  applied  to  various  transitions  in  7a*.  A  dis¬ 
cussion  of  the  general  validity  of  the  Bates-Damgaard 
approximation  is  presented  and  an  estimation  of  the 
reliability  of  the  results  ts  made.  fContractor's 
abstract) 
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3006 

Technical  Research  Group,  Inc. ,  Syosset,  N.  Y. 

CONFOCAL  AND  NON- CON  FT)  CAL  RESONATORS  AT 
LASER  WAVELENGTHS,  by  G.  Grosof  and  G.  Gould. 

June  12,  1962  [38jp.  tncl.  dlagrs.  tables.  (Technical 
note  no.  45)  (Bound  with  its  A  FOSR- 2778,  v.  2; 

AD  420330)  (AY  49(538)673]  Unclassified 

Since  confocal  and  -nnconfocal  resonators  hare  the 
advantages  ever  conventional  Fabry- Perot  resonators 
(reduction  of  diffraction  losses  reduction  of  tolerances 
on  optica!  quality  and  alignment,  choice  of  using  prism 
retro- reflectors  and  a  greater  diffraction  loss  dlscrimina- 
tion),  these  cavities  are  especially  attractive  for  the 
design  of  gaseous  lasers.  This  experiment,  confined  to 
the  lowest- loss  resonant  mode  resonant  mode  cal!--d  by 

Bovd- Gordon  the  TEM  mode,  gives  the  analyr  '  ex- 
ooq 

pressions  for  4  types  of  cavities:  confocal  sphere- sphere 
confocal  sphere- fiat,  nonronfoca!  sphere- sphere  and  non- 
confocal  sphere-flat.  It  is  considered  important  that  the 
diffraction  loss  for  a  confocal  cavity  is  usually  less  than 
that  for  a  similar  Fabry- Perot  cavity.  A  procedure  for 
estimating  the  maximum  tilt  angle  of  confocal  and  non- 
confocal  cavities  Is  described.  The  extremes  in  dimen¬ 
sions  are  estimated. 

3007 

Technical  Research  Group.  Inc.  Syosset.  N.  Y. 

CONTINUOUS  OPTICALLY  PUMPED  Cs  LASER,  by  P. 
Rabinowitz.  S.  Jacobs,  and  G.  Gould.  ( 1S62J  (4 Jp.  incl. 
diagrs.  (A F  49(638)673)  Unclassified 

Published  in  Appl.  Opt..  1:  513-516,  July  1962. 

A  continuously  operating  7. 18-u  laser  oscillator  has 
bee.-  built  using  optically  pumped  cesium  vapo.  as  the 
amplifying  medium.  A  power  of  50  n  w  is  coupled  out  of 
the  confocal  resonator  by  means  of  a  45  BaFj,  pickolf 
window.  The  measured  intensity  distribution  is  in  good 
agreement  with  that  derived  from  the  Boyd- Gordon  ex¬ 
press5  jn  for  the  lowest-order  mode.  (Contractor’s 
abstract! 


3003 

Tr  im> cal  Research  Group,  Inc.,  Syosset.  N.  Y. 

ENHANCEMENT  IN  MERCURY- KRYPTON  AND 
XENON- KRYPTON  GASEOUS  DISCHARGES,  by  G. 
Grosof  and  R.  Targ.  [1962]  (12jp.  incl.  diagrs.  refs. 
(Bound  with  its  APOSR-2778.  v.  2;  AD  420330) 

A F  4 9i £38)673]  Unclassified 

Also  published  in  Appl.  Opt.,  v  2.  299-302  Mar.  1363 

This  research,  directed  toward  obtaining  population  in¬ 
version  in  various  gas  discharges  suitable  for  use  in 
LASERS,  reports  on  2  related  experiments  in  which 
krypton  atoms  in  the  1  s-  metastable  level  selectively  ex¬ 
cite  either  mercury  or  xenon  energy  levels  by  collisions 
of  the  second  kind.  With  krypton  added  to  mercury  a 
coherent  gain  of  1  o  in  a  path  1.6  m.  long  for  light  cf 


wavelength  1.7987  u  was  achieved.  Because  of  the 
difficulty  of  conti oiling  the  mercury  vapor  pressure  It 
may  be  assumed  that  the  conditions  described  do  not 
necessarily  give  the  largest  attainable  gain  coefficient. 
The  experiments  were  performed  with  natural  mercury, 
a  mixture  cf  isotopes,  which  exhibits  a  complex  spectra. 
It  Is  a dil sable  to  use  the  readily  available  mercury- 198 
isotope.  With  krypton  added  to  xenon,  selective  excita¬ 
tion  resulted  in  line  enhancement  by  a  fact  jt  of  5  over 
pure  xen  i. 


3009 

Technical  Research  Group,  Inc. .  Syosset,  N.  Y. 

RESEARCH  ON  PROPERTIES  OF  LASER  DEVICES,  by 
M.  Newstein  and  S.  Rothberg.  Quarterly  technical 
summarv  rept.  no.  2.  Sept  -Nov.  1962.  Iv.  incl.  diagrs. 
tables.  (Kept.  no.  TRG-134-QTR-2)  (AF  49(638)673) 

AD  292165  Unclassified 

Variation  of  power  output  from  a  gaseous  LASER  when 
the  frequency  is  scanned  over  the  Doppler  llneshape  Is 
reported.  A  theory  of  perturbed  cavities  was  applied  to 
the  case  of  small  curvature.  An  analysis  was  made  of 
the  fluctuations  in  the  output  of  a  quantum  detector  of 
arbitrary  quantum  efficiency  preceded  by  a  LASER  ampli¬ 
fier.  Work  continued  on  the  development  of  optically 
pumped  cesium  gas  LASERS  designed  to  operate  in  the 
mw  range  at  3a  and  7a.  The  study  of  the  possibility  of 
utilizing  photo-dissociated  TIBr  as  a  gaseous  LASER 
medium  was  pursued.  Crystalline  and  glassy  media  for 
rare  earth  ions  were  studied.  Oscillation  was  achieved 
in  a  LASER  cavity  consisting  of  crossed  roof  prism. 
Measurements  of  flashlamp  absolute  spectral  brightness 
available  stored  energy  in  ruby  rod,  and  output  pulse 
radiant  energy  were  made  in  order  to  determine  the 
division  of  the  over- all  efficiency  of  pulse  ruby  oscilla¬ 
tors. 


3010 

Technical  Research  Group.  Inc. .  Syosset,  N.  Y. 

RUBY  OUTPUT,  by  B.  Hammond  and  R.  Martin. 

Progress  rept.  no.  1.  May  28.  1962  (14]p.  incl.  diigrs. 
table.  (Technical  note  no.  52)  (Bound  with  its  AfCSR- 
2778,  v.  2;  AD  420330)  [AF  49(638)673] 

Unclassified 

This  experiment  to  verify  some  of  the  aspects  of  the 
output  energy-  vs  the  Input  of  tne  ruby  laser  uses  dlflc  ent 
excitation  conditions  but  constant  laser  cavity  parameters. 
It  is  indicated  that  the  output  energy  Eo  should  be  a 

linear  funclton  of  the  normalized  input  energy.  E,  Ey,, 
wi'h  a  slope  independent  of  excitation  geometry  while 
the  slope  of  the  curve  EQ  Eln.  should  reflect  the  effi¬ 
ciency  of  excitation.  Results  are  summarized  in  graphs. 
Although  considerable  variation  in  the  values  of  the  slope 
C  were  observed  they  appe3r  to  fall  into  2  groups  with 
a  subsuntlal  gap.  This  implies  different  oscillating 
volumes  In  the  2  cases.  Other  evidence  for  different 
oscillating  vo’umes  comes  from  measurements  of  the 
temperature  r  se  in  the  ruby.  Also  photographs  of  the 
emitting  area  of  the  ruby  with  focused  excitation  have 
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shown  peculiar  patterns.  Two  reasons  for  repeating  the 
experiment  with  a  new  multilayer  were  the  large  range  cf 
the  threshold  in  the  V2902  cavity  and  the  fact  that  the 
output  reflector  was  partially  damaged  in  an  early  experi¬ 
ment.  The  reflectivity  of  a  similar  multilayer  on  a 
sapphire  plate  is  being  measured  to  try  to  clear  up  the 
observation  that  the  output  slope  of  0. 72  Joules/ cm^  is 
higher  than  expected  for  the  assumed  values  of  reflec¬ 
tivity  and  scattering  loss. 


3011 

Technlon  -  Israel  Inst,  of  Tech. .  Haifa. 

RESEARCH  ON  CROSS  STRESSES  IN  THE  FLOW  OF 
DIFFERENT  GASES,  by  M.  Reiner.  Apr.  1,  1962 
(23  ]p.  incl.  illus.  diagrs.  tables,  refs.  (ArOSR-2974) 
(AF  61(052)223)  AD  278214  Unclassified 

Cross- sti  esses  in  the  flow  of  different  gases:  The 
cross  stresses  effect  as  discovered  by  Reiner  in  the 
laminar  flow  of  air  is  shown  to  be  present  in  mono-, 
dl-  and  iri-atomlc  gases  in  about  the  same  order  of  mag¬ 
nitude.  Cross- stresses  in  the  laminar  flow  of  gases  in 
accordance  with  Maxwell's  dynamical  theory:  It  is 
shown  that  a  theorem  as  established  by  Maxwell  may- 
lead  to  a  cross- stress  implying  a  centripetal  effect  in 
torsional  flow.  (Contractor’s  abstract) 


3012 

Technlon  -  Israel  Inst,  of  Tech. .  Haifa. 

THE  EULER- LAGRANGE  EQUATIONS  AND  THE 
CURVILINEAR  DERIVATIVE,  by  Z.  Kami.  [1962]  (6]p. 
(AF05R-3192)  (AF  EOAR-62-57)  Unclassified 

Also  published  in  Bull.  Research  Council  Israel,  v.  1 1C: 
33-38.  Apr.  1962. 

Tlie  connection  between  the  curvilinear  derivative  of 
vectors  and  the  Euler- Lagrange  equations.  In  view  of 
which  the  latter  can  be  obtained  without  the  use  of 
the  calculus  of  variations,  is  presented  and  the  geometri¬ 
cal  significance  of  these  equa’ions  stated.  (Contractor's 
abstract) 

3013 

Technlon  -  Israel  Inst  of  Tech. ,  Haifa. 

TENSORS  IN  ENGINEERING  MECHANICS,  bv  Z.  Kami. 
[1962?[16]p.  (APOSR-3516)  -'AF  BOAR-62-57) 

Unclassified 

Also  published  In  Eull.  Research  Council  Israel,  v.  11C; 
2£T264,  Dec.  1$62. 

A  system  of  tensors  is  presented  which  is  suitable  for  the 
engineer.  Tensors  rema'n  Cartesian  even  in  curvilinear 
coordinates  and  all  their  components  possess  the  came 
dimension.  A  "curvilinear  derivative”  and  a  "Christoffel 
tensor”  succeed  the  covariant  derivative  a.«J  the 
Christoffel  symbols  of  the  ordinary  enso-  analysis.  At 
the  present  stage,  the  analysis  is  confined  to  orthogonal 
coordinates. 


3014 

Technlon  -  Israel  Inst,  of  Tech.  Dept,  of  Aeronautical 
Engineering,  Haifa. 

EXPERIMENTAL  INVESTIGATIONS  OF  THE  INSTA¬ 
BILITY  OF  CONICAL  SHELLS  UNDER  EXTERNAL 
PRESSURE,  byj.  Singer  and  A.  Eckstein.  [1962]  [26]p. 
Incl.  Ulus,  diagrs.  tables,  refs.  (APOSR-3396) 

(AF  61(052)339)  Unclassified 

Presented  at  Fourth  annual  Conf.  on  Aviation  and 
Astronaut. ,  Feb.  1962. 

Also  published  In  Bull.  Research  Council  Israel,  v.  11C: 

STT25TAprTr§$2. 

The  results  of  an  experimental  program  on  the  instability 
of  thin  truncated  conical  shells  under  uniform  external 
pressure  are  presented  and  discussed.  The  tests  of  71 
aluminun  alloy  co-'>«il  shells  of  varying  geometries  are 
described,  and  the  results  are  compared  and  correlated 
with  other  experimental  investigations  and  with  theory. 
The  test  results  verify  th-  theories  of  Singer  and  of 
Seide.  The  behavior  at  onset  of  buckling  and  the  post- 
buckling  behavior  is  discussed,  and  the  effect  of  initial 
out- of- roundness  Is  investigated.  (Contrac  -’s  abstract) 


3015 

Technlon  -  Israel  Inst,  of  Tech.  Dept,  of  Aeronautical 
Engineering,  Haifa. 

BUCKUNG  OF  CONICAL  SHELLS  UNDER  nX/ERNAL 
PRESSURE  TORSION  AND  AXIAL  COMPRESSION,  by 
J.  Singer,  A.  Eckstein,  and  M.  Baruch.  [Final  rept.  ] 
Sept.  1962  [6Gjp.  Incl.  illus.  diagrs.  tables,  (TAE 
rept.  no.  19)  fAPOSR-4361)  (AF  6J(052)339) 

AD  295047  Unclassified 

A  method  for  the  analysis  of  the  instability  of  <hin 
conical  shells  under  external  pressure  is  extended  to 
buckling  under  torsion  and  combined  torsion  and  external 
or  Internal  pressure  as  well  as  axisymmetric  tempera¬ 
ture  distributions.  The  method  is  based  on  solution  of 
modified  Donnell  type  stability  equations,  in  the  presence 
of  slightly  relaxed  boi  ndary  conditions  for  the  u  and  v 
displaceraents.  Two  formulations  of  the  solution  for 
torsion  ano  combined  loadings  are  given  and  compared. 
For  conical  shells  of  small  and  medium  taper  ratio,  the 
Interaction  curves  may  be  approximated  by  the  semi- 
empirical  curve  of  Grate,  Batdorf  and  Baab  (The  Effect 
of  Internal  Pressure  on  the  Buckling  Stress  of  Tnin 
Walled  Circular  Cylinders  Under  Torsion.  NACA  AAR 
No.  I4E27.  May  1944)  for  cylindrical  shells,  but  for 
large  taner  ratio  different  curves  are  obtained.  Tests 
of  33  steei.  Alc)ad,  and  A1  alloy  conical  shells  of  varying 
geometries  are  described.  The  buckling  and  post- 
ouckllng  bei-jvior  and  the  effect  of  initial  out- of- round¬ 
ness  are  discussed.  The  results  of  another  experi- 
r  ental  program  on  the  Instability  of  thin  truncated 
'  u.rcal  shel’s  in  torsion  and  under  the  combined  loading 
of  external  pressure  and  torsion  are  given,  ar.d  compared 
with  theory.  (Contractor’s  abstract) 
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3016 

Technlon  -  Israel  Inst,  of  Tech.  Dept,  of  Aeronautical 
Engineering,  Haifa. 

BUCKLING  OF  ORTHOTROPIC  CONICAL  SHELLS 
UNDER  EXTERNAL  PRESSURE,  byJ.  Singer  and  R. 
Fersht-Scher.  SepC  1962  (27]p.  Incl.  dlagrs.  tables, 
refs.  (Technical  note  no.  1;  TAE  rept.  no.  22)  (AFOSR- 
3782)  (AFEOAR-62-61)  AD  387638  Unclassified 

Also  published  in  Aerospace  Quart. ,  v.  15:  151-168, 

MayT5S£ 

Donnell  type  stability  equations  for  thin  orthotropic 
conical  shells  are  presented  and  solved  for  external 
pressure  loading.  The  solution  Is  likewise  applied  to 
stiffened  conical  shells  by  consideration  of  equivalent 
orthotropic  shells.  Typical  cases  are  computed  and 
compared  with  corresponding  Isotropic  shells.  Correla¬ 
tion  with  equivalent  cylindrical  shells  yields  a  simple 
approximate  stability  analysis  for  orthotropic  or  ring- 
stiffened  conical  shells  under  hydrostatic  pressure. 


3017 

Technion  -  Israel  Inst,  of  Tech.  [Dept,  of  Aeronautical 
Engineering]  Haifa. 

BUCKLING  OF  ORTHOTROPIC  AND  STIFFENED  CON¬ 
ICAL  SHELLS,  by  J.  Singer.  1962  [17 jp.  Incl.  lllus. 
diagr.  tables,  refs.  (APOSR-4411)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  EOAR-62-61  and  National  Aeronautics  and  Space 
Administration)  AD  400981  Unclassified 

Also  published  in  Collected  Papers  on  Instability  of  Shell 
Structures,  NASA  technical  note  no.  D-1510,  1962, 
p.  463-47°. 

Donnell  type  stability  equations  for  thin  circular  ortho¬ 
tropic  conical  shells  are  presented  and  solved  for  ex¬ 
ternal  pressure,  axial  compression  and  combined  load¬ 
ing.  The  solution  is  likewise  applied  to  stiffened  conical 
shells.  Correlation  with  equivalent  cylindrical  shells 
yields  a  simple  approximate  stability  analysis  for  ortho- 
tropic  or  ring- stiffened  conical  shells  under  hydrostatic 
pressure.  The  general  instability  of  stiffened  conical 
shells  under  hydrostatic  pressure  is  also  analyzed. 


3018 

Technion  -  Israel  Inst,  of  Tech.  Dept,  of  Physics.  Haifa. 

INDUCED  MAGNETIC  ANISOTROPY  IN  THIN  FERRO¬ 
MAGNETIC  FILMS  INVESTIGATED  AT  LOW  TEMPERA¬ 
TURES,  by  A.  A.  HlrschandN.  Friedman.  [1962]  8p. 
incl.  illus.  diagr.  (AFOSR-459!)  (AF  61(052)485 j 
AD  401376  Unclassified 

Also  published  in  Physlca.  v.  29:  543-547,  May  1963. 

A  new  method  of  investigation  of  Induced  magnetic 
anisotropy  In  thin  films  Is  given,  which  is  based  on  the 
study  of  the  magnetoreststance  effect  when  2  crossed 


magnetic  fields  are  applied.  The  experiments  were 
carried  out  from  liquid  air  down  to  liquid  helium  tem¬ 
peratures  on  thin  evaporated  films  of  pure  N1  or  pure 
Fe  placed  In  a  rotated  cryostat.  It  was  shown  that 
when  the  films  are  deposited  In  an  external  magnetic 
field  In  a  vacuum  of  10' 6  mm  of  Hg,  the  easy  axis  of 
magnetization  Is  Induced  ie  ihe  direction  of  the  external 
field.  The  experimental  data  were  compared  with  a  - 
theoretical  model  suggested  for  the  magnetization  of 
films  under  the  Influence  of  2  crossed  magnetic  fields. 
This  model  was  elaborated  by  means  of  the  approxima¬ 
tion  of  coherent  rotation  of  electron  spins  In  a  single 
domain  particle,  whose  anisotropy  was  made  up  of  a 
unidirectional,  a  uniaxial  and  a  cubic  magnetocrystal¬ 
line  component.  It  was  found  that  films  deposited  In  an 
external  magnetic  field  show  a  symmetry  around  the 
easy  magnetization  axis  like  a  spheroidal  particle 
around  a  polar  axis.  At  very  low  temperatures  the  In¬ 
duced  anisotropy  is  more  distinct  because  of  vanishing 
t!  ermal  stresses.  A  process  of  formation  of  elongated 
grains  or  of  chains  of  smaU  particles  seems  to  be  re¬ 
sponsible  for  the  Induced  easy  magnetization  axis. 
(Contractor's  abstract) 


3019 

Technion  -  Israel  InsL  of  Tech.  Dept,  of  Physics,  Haifa. 

MAGNETIC  UNIAXIAL  ANISOTROPY  IN  FILMS  AT 
LIQUID  HYDROGEN  TEMPERATURES  FROM  ELEC¬ 
TRIC  RESISTIVITY  MEASUREMENTS  IN  CROSSED 
MAGNETIC  FIELDS,  by  A.  A.  Hlrsch  and  N.  Friedman. 
(19621  ]l]p.  (AFOSR-J31)  (AF  61(052)481) 

AD  29727S  Unclassified 

Also  published  In  Bull.  Research  Council  Israel,  v.  10F: 
3,  Apr.  1962. 

Using  the  crossed  magnetic  field  technique  In  the  study 
of  magnetoreslstance  effect  In  thin  ferromagnetic  wires, 
this  work  has  been  extended  to  very  thin  films  at  liquid 
hydrogen  temperatures.  Taking  into  consideration  the 
dependence  of  the  electric  resistivity  on  tne  orientation 
of  domain  magnetization,  conclusions  have  been  drawn 
about  the  magnetization  process  and  the  magnetic  uni¬ 
axial  anisotropy  of  the  films.  These  conclusions  are 
based  on  a  theoretical  model  for  the  magnetization 
process  In  crossed  magnetic  fields  of  an  elongated  parti¬ 
cle  having  a  large  magr.etocrystalllne  energy. 


3020 

Techr.ion  -  Israellnst.  of  Tech.  Dept,  of  Physics,  Haifa. 

STATISTICAL  MODEL  APPUED  TO  THE  REGION  OF 
THE  v3  FUNDAMENTAL  OF  CO,  AT  1200'K,  by  U.  P. 
Oppenheim  and  Y.  Ben-Aryeh.  [1962]  [7]p.  Incl.  dlagrs. 
refs.  (AFOSR-4772)  (AF  EOAR- 62-120) 

Unclassified 

Under  certain  conditions  the  spectral  emission  (or 
absorption)  of  bands  of  molecules  in  the  gaseous  state 
may  be  described  with  the  help  of  the  "statistical'' 
model.  A  new  method  is  developed  In  order  to  correlate 
the  observed  emlssivlty  of  a  statistical  band  with  the 
experimental  parameters  of  the  gas  (pressure,  optical 
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path,  etc. ).  Use  is  made  of  curves  of  growth  for  every 
frequency  in  the  band,  and  the  method  is  applied  to  the 
radon  of  the  4. 3-n  bands  of  C02  at  a  temperature-  of 

1200 *K.  Experimental  results  for  CO2  are  described, 
which  were  obtained  by  heating  the  gas  in  cells  of  differ¬ 
ent  length  in  an  electrical  furnace.  Good  quantitative 
agreement  is  found  with  experimental  results  of  other 
workers.  It  Is  show-„  L‘..t  the  statistical  model  predicts 
the  emtsslvlty  correctly  over  wide  ranges  of  pressure 
and  optica!  path.  (Contractor's  abstract) 


3021 

Technlcchr  i.'ochschule.  Inst,  fur  Stromungsmechanik, 
Biaunschwelg  (Germany). 

AN  APPROXIMATE  METHOD  FOR  CALCULATING  THE 
COMPRESSIBLE  LAMINAR  BOUNDARY  LAYER  WITH 
CONTINUOUSLY  DISTRIBUTED  SUCTION,  by  W.  Pechau. 
July  2,  1962,  73p.  incl.  diagrs.  refs.  (Rept.  no.  62/- 
12a)  (AFOSR-3715)  <AF  EOAR- 61-45)  AD  2S5303 

Unclassified 

An  approximate  method  for  calculating  the  compressible 
laminar  boundary  layer  with  suction  was  developed.  The 
method  is  applicable  to  arbitrary  distributions  of  potential 
velocity  and  suction  velocity  on  adiabatic  walls  at  a 
Prandtl  number  cf  unity.  With  zero  pressure  gradient, 
it  also  holds  In  the  case  of  heat  transfer  at  constant  w-.il 
temperature.  A  comparison  with  known  exact  solutions 
is  made,  and  extensive  and  systematic  computations  of 
the  laminar  compressible  boundary  layer  with  suction  on 
aerfoil  sections  are  performed.  In  the  subsonic  range 
the  profile  NACA  0010  and  In  the  supersonic  range  a  sym¬ 
metric  biconvex  profile  with  a  thickness  ratio  of  10%  is 
taken  at  various  Mach  numbers  and  angles  of  incidence. 

A  special  study  is  made  on  the  Influence  of  the  location 
and  extent  of  the  suction  area  on  the  position  of  the  point 
of  separation-  It  is  shown  that  a  given  suction  quantity 
ts  most  efficient  in  delaying  separation  when  located  on 
the  aft  part  of  the  profile. 


3022 

Technlsche  Hochschule,  Munich  (Germany). 

STUDIES  ON  THE  CHANGE  OF  THE  CONCENTRATIONS 
OF  INTERMEDIATES  DURING  PHOTOSYNTHESIS  OF 
CHLORELLA  AND  ISOLATED  CHLOHOPLASTS,  by 
O.  Handler.  Final  rept.  May  1,  1962  (23jp.  incl.  diagrs. 
tables,  refs.  !AFOSR-3406)  (AF  61(052)244/ 

AD  283132  Unclassified 

The  enzymatic  determination  cf  the  photosvnthctic 
glycolltc  acid  (PGA)  concentration  In  Chlorella  did  not 
show  a  correlation  between  the  rate  of  photosynthesis  and 
the  Increase  of  PGA  after  darkening.  The  PGA  increase 
is  not  prevented  by  the  omission  of  COj,  dut  does  not 
occur  under  Nj.  Hence  it  is  assumed  that  the  change  in 
the  PGA  concentration  depends  mainly  on  the  change  In 
the  rate  of  glycolysis  by  photosynthesis.  Presumably 
glycolysis  is  controlled  by  photosynthesis  through  the 
competition  between  light  phosphorylation  and  tnose 
phosphate  oxidation  for  inorganic  phosphate.  The  effects 
of  high  KCN  concentrations  on  the  distributions  of 


14 

C  and  on  the  concentrations  of  the  Intermediates  tn 
Chlorella  were  Investigated.  A  drastic  difference  be¬ 
tween  the  behavior  of  the  labeled  PGA  and  that  of  the 
total  amount  was  revealed  by  enzymatic  analysis.  It  Is 
assumed,  that  the  very  small  photosynthesis  pool  in  the 
chloroplasts  exchanges  only  very  slowly  with  the  cyto¬ 
plasmic  pool.  In  isolated  chloroplasts,  the  pH  optimum 
for  CO ^  fixation  was  determined.  In  whole  chloroplasts 

It  was  near  7. 3  and  near  8. 2  in  broken  chloroplasts. 
Different  amounts  of  Inactive  PGA  were  added  to  broken 
chloroplasts  to  measure  the  distribution  of  C14  after  15 
ar.d  30  mtn  photosynthesis  in  C1402-  The  data  did  not 
suggest  the  occurrence  of  a  favored  reduction  of  the  PGA 
formed  newly  by  C02  assimilation,  as  in  Chlorella. 
(Contractor's  abstract) 

3023 

Technische  Hochschule,  Munich  (Germany). 

DIFFERENCES  IN  THE  PH  OPTIMUM  OF  THE 
PHOTOSYNTHETIC  FIXATION  OF  CARBON  DIOXIDE 
IN  ISOLATED  WHOLE  AND  BROKEN  CHLOROPLASTS, 
by  H.  Elbertzhagen  and  O.  Handler.  ( 1 562]  [3]p.  incl. 
diagr.  tabic,  refs.  (AFOSR-4339)  (AF  61(052)244) 

AD  632020  Unclassified 

Also  published  in  Nature,  v.  194:312-313,  Apr.  21, 

T9S2: 

The  fixation  of  COy  tn  whole  chloroplasts  is  7. 0-7. 5 
whereas  for  broken  chloroplasts  the  optimum  ts  8.0— 

8. 5.  The  difference  In  pH  optimum  Is  discussed. 

3024 

Technlsche  Hochschule,  Munich  (Germany). 

f STUDIES  ON  THE  CHANGES  IN  POOL  SIZES  OF 
VARIOUS  INTERMEDIATES  DURING  PHOTOSYNTHESIS 
UNDER  THE  INFLUENCE  OF  DIFFERENT  EXTERNAL 
FACTORS  AND  INHIBITORS]  Suddeutsche  versuchts- 
und  forschungsanstalt  fur  milchwirtschaft  weihenstephan. 
byO.  Handler.  Annual  summary  rept.  May  1,  1961,  31p. 
incl.  tables.  (AF  £1(052)244)  AD  632273 

Unclassified 

The  change  in  concentration  of  the  photosynthetlc  inter¬ 
mediates  In  Chlorella  were  determined  with  the  help  of 
the  optical  tes!  during  the  transition  from  dark  to  light 
and  rice  versa.  In  addition,  the  effects  of  anaerobiosis 
and  (X>2  deprivation  were  studied.  Preliminary  calcula¬ 
tions  showed  that  the  rate  of  formation  of  pteroylglutamic 
acid  after  turning  off  the  light  equals  about  the  rate  of 
CX>2  fixation  in  the  light.  The  influence  of  momodoacetir 

add.  arsenate  and  dinonyl  phthalate  photosynthesis  of 
Chlorella  W3S  stjdied  In  2  ways.  It  ts  assumed  that, 
in  Chlorella  cells,  the  path  of  carbon  in  photosynthesis 
proceeds  via  a  pteroylglutamic  acid  by-pass,  where  as 
in  broken  chloroplasts  a  reversal  of  glycolysis,  similar 
to  dark  fixation  takes  place.  Preliminary  experiments 
in  the  preparation  of  whole  and  broken  cMoroplaots  are 
described.  (Contractor's  abstract,  modified) 
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3025 

Technische  Hochschule.  (Mathematical  Inst.  ]  Munich 
(Germany). 

NUMERICAL  TREATMENT  OF  THE  INITIAL  VALUE 
PROBLEM  TOR  SYSTEMS  OF  QUASI  LINEAR  PARTIAL 
DIFFERENTIAL  EQUATIONS  OF  FIRSTORDER,  by  R. 
Albrecht  and  W.  Urtch.  [1962]  [9jp.  (AFQSR-4058) 

(AF  EOAR-62-94)  AD  450315  Unclassified 

Also  published  In  Numerlsche  Math. ,  v.  4:  253-261. 

1962. 

A  description  Is  given  for  the  practical  Implementation 
of  a  method  for  the  approximate  solution  of  the  Initial 
value  problem  for  a  system  of  m  quasillnear  partial  dif¬ 
ferential  equations  of  first  order  In  m  dependent  and 
n  -  1  independent  variables.  Only  real  functions  and  real 
\anables  are  considered.  The  importance  of  such  sys¬ 
tems  stems  from  the  fact  that  a  properly  posed,  r.on- 
ctiaracterlstic  initial  value  problem  for  an  arbitrary  sys¬ 
tem  of  partial  differential  equations  can  be  reduced  to  a 
problem  of  the  above  mentioned  type.  The  method  Is 
generalized  to  the  case  of  quasillnear  systems  and  an 
error  estimate  Is  given. 


302f 

Technische  Hochschule.  (Mathematical  Inst.  ]  Munich 
(Germany). 

FINITE  DIFFERENCE  METHODS  FOR  PARTIAL 
DIFFERENTIAL  EQUATIONS,  by  R.  Sauer.  June  15, 
1962.  lip.  (AFOSR-3190)  (AF  EOAR-61-21)  AD  282452 

Unclassified 

Two  types  of  finite-difference  methods  are  studied:  char¬ 
acteristic  finite-difference  methods  of  high  accuracy  for 
hyperbolic  systems  with  2  characteristic  directions;  and 
quasi-characteristic  finite-difference  methods,  applica¬ 
ble  to  a  wide  class  of  systems  of  first  order.  (Contrac¬ 
tor's  abstrac') 


3027 

Technische  Hochschulej  Vienna  (Austria). 

ELASTIC  THERMAL  STRESSES  IN  DELTA  WINGS. 

PART  II,  by  H.  Parkus.  Dec.  15.  1962  (37?.  incl. 
diagrs.  tables.  iAFOSR-4584)  (A F  61(052)214) 

Unclassified 

The  study  of  thermal  stresses  in  delta  wings  is  continued. 
Equations  of  first  approximation  for  the  skew- symmetric 
temperature  part  are  derived  and  solved.  A  numerical 
cj2mnle  is  given.  Then  the  equations  of  second  (and 
final  .'uproximation  are  obtained  and  solved  for  both  the 
symme.  c  and  the  skew- symmetric  part.  The  numerical 
example  s  continued  into  the  second  approximation. 


3028 

Technische  Hochschule,  Vienna  (Austria). 

CONDUCT  THEORETICAL  AND  EXPERIMENTAL 
INVESTIGATIONS  ON  THE  AERODYNAMICS  OF  THE 
MIXING  OF  COOLING  AIR  WITH  COMBUSTION  PRO¬ 
DUCTS  IN  A  COMBUSTION  CHAMBER- INv  r.d  .TGATION 
OF  THE  DIFFERENCE  BETWEEN  THE  ISOLATED  AND 
UNISOLATED  COMBUSTION  CHAMBER,  by  W.  Rogner. 
Final  technical  rept.  Nov.  1,  1961-Jan.  31,  1962. 

Feb.  28,  1.962  (24]p.  Incl.  lllus.  diagrs.  tables. 
(AFOSR-2657)  (AF  61(052)569)  AD  275845 

Unclassified 

Theoretical  and  experimental  Investigations  were  made 
of  the  aerodynamics  of  the  mixing  of  cooling  air  with 
combustion  products  In  a  combustion  chamber.  The 
difference  between  the  Isolated  and  unisolated  combustion 
chamber  was  determined.  The  turbulence  combustion 
chamber  attained  very  high  degrees  of  efficiency  both 
in  an  insulated  and  nonlnsulated  state  and  the  tempera¬ 
ture  distribution  at  the  exhaust-end  of  the  combustion 
chamber  was  uniform  in  both  cases,  particularly  so 
when  slight  tertiary  air  quantities  were  injected  against 
the  main  flow. 


3029 

Temple  U.  (Dept,  of  Physics]  Philadelphia.  Pa. 

SPECTRAL  REFLECTIVITY  AS  A  FUNCTION  OF 
TEMPERATURE  OF  S-BRASS  TYPE  ALLOYS,  by 
L.  Muldawer.  [1962]  [9jp.  Incl.  dlagrs.  tables,  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re- 
seavcf  under  [AF  49(638)73]  and  Atomic  Energy  Com¬ 
mission)  Unclassified 

Published  in  Phys.  Rev.,  y.  127;  1551-1559,  Sept.  1, 

T5SE 

A  number  of  5 -brass  alloys  undergo  reversible  color 
changes  as  a  function  of  temperature.  Normally, 
yellow  3-brass  becomes  copper- red  at  about  250"C,  the 
color  change  taking  place  gradually.  a-AgZn  is  pink 
at  room  temperature  and  silver  gray  at  300  “C.  Similar 
changes  have  been  ooserved  In  --AgCd,  3-AeZr,.  and 
:-AuCd.  Color  changes  consistent  with  the  above  ob¬ 
servations  have  been  noted  on  cooling  to  liquid  nitrogen 
temperatures.  Although  disordering  takes  place  tn  some 
of  these  alloys,  it  is  not  thought  that  these  color  change 
phenomena  are  primarily  due  to  disordering  or  to  sur¬ 
face  films.  Quantitative  measurements  of  reflectivity 
as  a  function  of  wavelength  at  several  temperatures 
have  been  made  on  ?-CuZn.  3-AgZn.  =-AuZn.  3-AgCd. 
--AuCd,  and  3-brass.  The  reflectivity  edge  for  3-brass 
shifts  from  5000A  at  27'  to  5300A  at  275  "C.  equivalent 
to  a  shtf.  of  about  -5. 6  x  10"'’  ev  C.  Edge  shifts  of  this 
magnitude  e’er'.-  not  observed  with  o-brass,  Cu,  Au, 
AUgZn.  CuAu.  and  CugAu.  A  number  of  poss’ble  explan¬ 
ations  of  the  optical  results  are  discussed:  it  is  believed 
that  these  results  are  primarily  due  to  plasma  effects 
strongly  influenced  by  interband  transitions.  (Contrac¬ 
tor's  abstract) 
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3030 

Texaco  Experiment,  Inc. ,  Richmond,  Va. 

RECOMBINATION  OF  IONS  IN  FLAMES,  by  I.  R  King. 
1962]  (l<]p.  incl.  dtagrs.  tables,  refs.  (AFOSR-595, 
AF  49(638)650!  AD  271360  Unclassified 

Presented  at  the  ARS  Ions  In  Flames  and  Rocket 
Exhausts  Conf. ,  Palm  Springs,  Calif.,  Oct.  10-12,  19C2. 

Also  published  in  Prog,  in  Astronaut,  and  Aeronaut. . 
v7T2- r^-2lT,‘l 962. 

For  abstract  see  Item  no.  2916,  Vol.  V. 


3031 

Texas  A.  and  M.  Coll.  Dept,  of  Physics,  College  Station. 

(NUCLEAR  MAGNETIC  RESONANCE  STUDY  OF 
LIQUIDS  AND  MIXTURES]  by  M.  Eisner.  Interim  final 
rept.  Apr.  12,  1962,  2p.  (AFOSR-2473)  (AF  49(638)- 
934)  Unclassified 

NMR  relaxation  studies  proride  a  method  for  studying  the 
microscopic  dynamics  of  liquids  and  liquid  mixtures. 

Some  success  has  been  achieved  in  constructing  dynami¬ 
cal  models  which  elucidate  a  variety  of  experimental 
observations.  The  present  program  was  designed  to 
concentrate  on  the  measurement  of  diffusion  coefficients 
■n  liquid  and  to  relate  these  to  the  lntermolecular  relaxa¬ 
tion  processes.  The  work  during  this  past  year  was 
principally  concerned  with  constructing  the  equipment 
necessary  for  measuring  diffusion  coefficients  through 
nmr  spin- echo  techniques.  The  apparatus  has  now  been 
cor-s'ructed  and  tested.  Calibration  of  the  equipment 
against  known  diffusion  coefficients  has  indicated  that  the 
equipment  is  working  satisfactorily.  In  the  theoretical 
work,  it  was  found  that  the  principal  part  of  the  relaxa¬ 
tion  process  could  still  be  characterized  by  a  single 
relaxation  parameter,  which  is  determined  largely  by 
pair-interactions.  This  indicates  that  the  relaxation  of 
complex  assemblies  can  be  adequately  created  by  con¬ 
sidering  the  sum  of  the  pair  interaction  alone.  In 
addition,  the  small  residual  part  of  the  relaxation  which 
is  characterized  by  different  relaxation  parameters  seems 
to  be  observable. 


3032 

Texas  Technological  Coll.  (Dept,  of  Chemistry]  Lubbock. 

INORGANIC  COORDINATION  COMPOUNDS:  KINETICS 
AND  MECHANISM  OF  NOME  T  HERMAL  REARRANGE¬ 
MENTS,  'ey  W  ,V  VVeijdiandt.  Final  repi.  Apr.  4, 

1962,  3p.  (AFOSK  24F2)  (AF  49(638)787)  AD  454C52 

Unclassified 

The  kinetics  of  the  thermal  deaquation  and  rearrangement 
of  the  complexes  of  the  type  (Co(NH3)5  (HgOlJXj,  where 
X  was  Ci,  Br,  I  and  NOi  was  completed,  and  found  to 

obey  a  first  order  rate  law.  DTA  (differential  thermal 
analysis)  data  showed  that  the  reaction  proceeded  accord¬ 
ing  to  a  one  step  process  except  in  the  case  of  the 
chloride  complex,  where  an  apparent  two  step  process 


was  noted.  All  of  the  deaquation  peaks  occurred  in  the 
100°  to  125°  C  temperature  range.  Dissociation  pressure 
measurements  on  the  above  systems  showed  that  it  was 
irreversible  and  hence  the  heat  of  deaquation,  AH,  could 
not  be  determined.  However,  this  value  was  measured 
for  the  chloride  and  bromide  complexes  by  the  method 
of  quantitative  DTA.  Substituting  other  trl valent  metal 
cations  such  as  Rh(IU)  and  Infill)  for  CoflTI),  an  attempt 
was  made  te  study  the  similar  deaquation  reactions. 

These  complexes  were  difficult  to  prepare  in  a  high  state 
of  purity  so  that  the  results  were  questionable.  The 
stoichiometry  and  possible  reaclion  mechanism  for  the 
thermal  dissociation  of  some  he.amine  tvpe  complexes, 
(Co(NH3)  J  Xj,  where  X  =  Cl,  Br,  N03  and  S04,  were 
determined.  Further  work  is  being  carried  out  on  a 
series  of  pentammlne  and  tetramminecobalt  complexes. 


3033 

Texas  Technological  Coll.  Dept,  of  Chemistry,  Lubbock. 

THERMAL  DECOMPOSITION  OF  METAL  COMPLEXES. 
V.  SOME  HALOPENTAMMINECOBALT  (IT!)  HALIDE 
COMPLEXES,  byW.  W.  Wendlandt  and  J.  P.  Smith. 

(,9  2’(8]p.  incl.  diagrs.  tables,  refs.  (AFOSR-J1201) 
(Ah  49(638)787)  AT  423519  Unclassified 

Also  published  in  Jour.  Inorg.  and  Nuclear  Chem. , 
vT25Vl??3-$36,  July  1963. 

The  thermal  dissociation  of  9  halopentamminecobalt 
(III)  complexes  was  studied  by  the  techniques  of  thermo¬ 
gravimetry  U  ,-acuo),  differential  thermal  analysis  (in 
helium)  and  gas  evolution  analysis  (in  helium).  The 
stoichlometrv  of  the  dissociation  reactions  was  deter¬ 
mined  by  analysis  of  the  residues  and  reaction  products. 
Activation  energies  for  the  dissociation  of  several  of 
the  complexes  were  also  obtaLicu.  The  complexes  dis¬ 
sociated  by  2  different  i.'er.hamsms:  (a)  those  in  which 
the  Co(ITI)  was  reduced  by  iodide  ion:  and  (b)  those  in 
which  the  Co(in)  was  reduced  by  ammonia.  In  the  latter 
case,  ammonium  halide  and  nitrogen  were  also  obtained 
in  the  reaction  products.  (Contractor's  abstract) 


3034 

Texas  Technological  Coll.  Dept,  of  Chemistry.  Lubbock. 

THERMAL  DECOMPOSITION  OF  METAL  COMPLEXES. 
III.  STOICHEIOMETKY  OF  THE  THERMAL  DISSOCIA¬ 
TION  OF  SOME  HEXAMMI NEC© BALT  (III)  COMPLEXES. 
bvW.  W.  Wendlandt.  [1962]  (7]p.  incl.  diagrs.  table, 
refs.  (AFOSR-J1202)  (A F  49(538)787)  AD  423118 

Unclassified 

Also  published  in  Jour.  Inorg.  and  Nuclear  Chem. , 
v.  i5r545-5Sl,  May  1963. 

The  stoichiometry  and  probable  decomposition  sequence 
for  the  thermal  dissociation  of  (Co^TtygJXs.  where  X  Is 
Cl,  Br,  NOj.  and  (Co(NH3)6]2(S04)3-  2-  5H20.  are  pre¬ 
sented.  Differential  thermal  analysis  and  gas  evolution 
curves  are  presented  for  each  of  the  complexes.  The 
data  shows  that  the  reduction  of  Co(ni)  -*  Co(in)  is  due 
to  ammonia,  forming  NH^X(X  =  Cl,  Br  or  SC4)  and 
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nitrogen.  No  free  halogen  could  be  detected.  Due  to 
the  presence  of  both  oxidizing  and  reducing  groups, 
jCc'NHjlgXNOjlj  decomposed  in  a  different  manner  than 

the  other  3  compounds.  (Contractor's  abstract) 

3035 

Texas  Technological  Coll.  Dept,  of  Chemistry,  I.ubbock. 

ION  RADICALS.  THE  REACTION  OF  THIO AROMATIC 
COMPOUNDS  WITH  ACIDS.  II.  DIPHENYL  DISULFIDE, 
THIANTHRENE  AND  THIANTHRENE  OXIDES,  by  H,  J. 
Shine  and  L.  Plette.  (1962]  (9]p.  lncl.  dlagrs.  tables, 
refs.  (AFOSR-J236)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  ATOSR-61-4E 
and  Robert  A.  Welch  Foundation)  AD  400875 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84; 

1758-4666,' Dec."  20,  1962. 

It  has  not  been  found  possible  to  recover  diphenyl  disulfide 
(I)  from  solution  In  100%  sulfuric  acid.  When  100%  sul¬ 
furic  acid  is  poured  through  a  bed  of  I  and  Immediately 
received  onto  ice  the  I  is  recoverable.  In  tnis  case  the 
acid  solution  is  pale  green  rather  than  purple.  Solutions 
of  thlanthrene  (1TI),  its  monoxide  V  and  cis-dloxlde  VI  In 
91%,  97%,  100%  and  fuming  sulfuric  acid  have  been  in¬ 
vestigated.  Ultraviolet,  visible,  near  infrared  and  e.  s.  r. 
spectra  have  been  recorded.  Products  have  been  Isolated 
quantitatively.  Some  observations  on  HI  in  trlfluoroacetic 
acid  are  made  and  the  work  of  Fava,  Sogo  and  Calvin  Is 
discussed.  Solutions  of  in  In  96-97%  sulfuric  acid  are 
paramagnetic.  It  is  proposed  that  the  species  present  is 
the  positive  Ion- radical  of  dlphenylene  disulfide.  The 
transformation  of  V  to  this  species  in  96-97%  acid  is 
shown  in  the  visible  and  ultraviolet  region  and  the  absorp¬ 
tion  spectra  changes  are  related  to  the  growth  of  the  spin 
signal  in  e.  s.  r.  spectroscopy.  The  products  Isolated 
from  HI  in  96-97%  acid  are  III  and  V.  From  III  in  100% 
acid  and  fuming  sulfuric  acid  the  product  is  mostly  V. 
From  solutions  of  V  in  96%  acid  that  have  been  kept  some 
time  the  major  product  is  m.  It  Is  tentatively  proposed 
that  an  additional  product  from  these  solutions,  not  yet 
identified,  results  from  some  V  behaving  as  an  acceptor 
during  the  conversion  of  V  to  the  ion- radical.  Proposals 
are  made  to  account  for  the  one-electron  oxidation  of  m 
to  the  ion- radical.  The  ion- radical  has  been  detected 
also  in  solutions  of  m  in  benzene  and  chloroform  to  which 
aluminum  chloride  was  added.  (Contractor's  abstract) 


3036 

Texas  Technological  Coll.  Dept,  of  Chemistry,  Lubbock. 

ION  RADICALS.  H.  THE  ESR  SPECTRA  OF  2,7- 
DIMETHYL-  AND  2, 7-DICHLORO THIANTHRENE  IN 
CONCENTRATED  SULFURIC  \CID,  by  H.  J.  Shine,  C. 
F.  Dais,  and  R.  J.  Small  (1962)  |2]p.  lncl.  diagr. 
(AFOSR-J285)  (AF  AFOSR-61-48  and  AF  AFOSR-63-23) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38  :  539- 
370,  Jan.  15,  1963. 

The  dimethylthianthrene  gives  rise  to  a  9-ltnc  spectrum. 


From  a  consideration  of  the  relative  Intensities  of  the 
lines,  it  U  concluded  that  electron  delocalization  occurs 
in  the  dimethyl  compound  similar  to  that  observed  tn 
methyl  semiquinone  Ion  radicals.  2, 7-Dichlorothlan- 
threne  produces  a  3-llne  spectrum.  This  Is  attributed 
to  coupling  of  the  free  electron  with  the  2  equivalent 
protons  in  3,8-postttons. 


3037 

Texas  Technological  Coll.  Dept,  of  Chemistry,  Lubbock. 

I  KE  THERMA!  *  >i_ COMPOSITION  OF  METAL 
COMPLEXES.  IV.  SOME  AMINE  COMPLEXES  OF 
COPPEROt)  SULPHATE,  by  W.  W.  Wendlandt.  [1962] 
[10]p.  lncl.  dlagrs.  table,  refs.  (AFOSR-J1203) 

(AF  AFOSR-63-23)  AD  423042  Unclassified 

Also  published  in  Jour.  Inorg.  and  Nuclear  Chem. , 
v.  23  :  633-642,"  July  1963. 

The  thermal  dissociation  ol  the  mono-,  bis-,  and  trts- 
(ethylenediamine1-,  the  bls(l,  2-propanedlamlne)-,  and 
the  bls(l,  3-propanedtamlne)- complexes  of  copper  (II) 
sulphate  was  studied  by  thermogravlmetry,  differential 
thermal  analysis,  gas  evolution,  and  high  tempera- 
reflectance  spectroscopy.  The  TGA  curve  obtained  for 
[Cu(en;3]S04  corresponded  to  that  expected  for  the 

deamination  of  1  of  the  ethylenedlamir.es.  The  decompo¬ 
sition  curves  of  the  bls(amine)-  complies  corresponded 
to  a  1  step  deamination  process,  giving  CuSO^  which 

Immediately  dissociated  Into  CuO  and  9O3.  The  Ea  for 
the  deaquation  of  [Cu(en)(  H„0)2]S04  was  29  kcal  mol-* 

as  determined  by  a  DTA  method.  Reflectanre  curves 
are  given  for  all  of  the  complexes  at  ambient  tempera¬ 
ture  as  well  as  [Cu( enH^O^JSO^  at  elevated  tempera¬ 
tures. 

3038 

Texas  Technological  Coll.  Dept  of  Chemistry,  Lubbock. 

AUTOMATIC  DIGITAL  RECORDING  THERMOBALANCE. 
bvW.  W.  Wendlandt.  [1962]  [3]p.  lncl.  dlagrs.  (APDSR- 
J1204)  (AF  AFOSR-63-23)  AD  423043  Unclassified 

Also  published  in  Anal.  Chem.,  v.  34:  1726-1728, 

Dec.  1962. 

An  automatic  recording  thermobalance  Is  described 
which  records  the  voltage  variations  that  are  proportional 
to  the  weight  change  of  a  sample,  as  it  Is  heated.  In  an 
analog  (X-Y  recorder)  as  well  as  digital  (digital  recorder! 
form.  The  system  consists  of  a  conventional  recording 
thermobalance  in  which  the  voltage  outputs  from  the 
balance  accessory  and  the  furnace  thermocouple,  after 
amplification,  are  converted  to  a  series  of  pulses. 

These  pulses  are  counted  on  an  electronic  counter  and 
then  printed  on  a  digital  recorder.  Provision  is  made 
for  printing  the  furnace  temperature  voltage,  then  5  sec 
later  the  sample  weight  voltage,  at  intervals  of  1  min. 

The  instrument  is  useful  in  providing  Input  data  for  digital 
computer  calculations  of  therraogravtmetrtc  and  kinetic 
quantities  of  interest.  (Contractor's  abstract) 
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Texas  Technological  Coll.  Dept,  of  Chemistry,  Lubbock. 

THERMAL  DECOMPOSITION  OF  METAL  COMPLEXES. 
VI.  SOME  A  MARNE  COBALT  (II)  COMPLEXES,  by  W. 

W.  Wertdlandt  and  J.  P.  Smith.  [1962]  )9]p.  incl.  dlagrs. 
tefeJes,  refs.  (AFOSR-J1486)  (AF  AFOSK-63-23) 

AD  427943  Unclassified 

Also  published  in  Jour.  Inorg.  and  Nuclear  Chem. , 
v.  45:  985-957, luly  1963. 

The  thermal  dissociation  of  a  number  of  cobalt  (I!) 
ammlne  complexes  of  the  type,  [Co(NH3)g}X2  (X  =  Cl, 

Br,  I,  and  ?403),  and  [Co(NH3!g]SO^,  were  studied  by 

thermogravtmetry,  differential  thermal  analysis,  ar.d  gas 
evolution  analysis.  The  thermal  dissociation  of  these 
complexes  Involved  Intermediate  ammlne  complexes 
containing  lower  ammonia  to  cobalt  ratios.  For  the 
chloride  and  bromide  complexes,  the  dissociation  se¬ 
quence  was:  (Co(NH3)6}X2  -  [Co(  NH3)2)X2  - 

[OKNHglJXg  —  CoXg.  The  stoichiometry  of  the  dissocia¬ 
tion  of  jCo(NH3)6](N03)2  was:  9[Co(NH3)6(N03)2  - 
3Co304  -  30NH3  -  36H20  *  17N2  -  4 NO  *  2N20.  (Con¬ 
tractor’s  abstract) 

3040 

Texas  U.  [Dept,  of  Chemistry]  Austin. 

ACETYLENE- ETHYLENE  OXIDE  FLAMES,  by  R.  F. 
Stubbeman  and  R.  C.  Anderson.  Feb.  1962  [16jp.  Incl. 
dlagrs.  tables.  (Technical  note  no.  8)  (APOSR-2344) 

(AF  18(603)142)  Unclassified 

Ignition  and  flame  propagation  limits,  flame  velocities, 
and  reaction  products  for  flames  in  acetylene-ethylene 
oxide  mixtures  burning  In  an  Inert  atmosphere  have  been 
Investigated.  Flame  temperatures  have  been  calculated. 
Results  bear  out  the  Indications  noted  In  earlier  tests 
that  ethylene  oxide  Is  notably  effective  in  enhancing 
decomposition  of  the  hydrocarbon.  The  system  does  not 
show  promise  for  practical  applications  because  actual 
flame  speeds  and  temperatures  are  rather  low.  As  a 
flame  system.  It  ts  of  Interest  because  of  the  pronounced 
effects  apparently  of  pre-flame  reactions,  the  fact  that 
there  are  no  ignition  limits  at  higher  pressures  and  tem¬ 
peratures,  and  certain  anomalies  in  composition  effects. 
(Contractor’s  abstract) 
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Texas  U.  [Dept.  of  Chemistry]  Austin. 

PREPARATION  OF  DEUTERATED  BUTANES,  by  M.  J. 
Ijam  and  L.  F.  Hatcn.  Aug.  1962,  14p.  incl.  diagrs. 
tables.  (Technical  note  no.  9i  (AFOSR-4274)  (AF  18- 
£603)142)  Unclassified 

ine  synthesis  of  terminally-deuterated  butanes  was  in¬ 
vestigated.  The  Initial  reaction  was  one  of  equilibration 
between  deuierium  oxide  and  butandione  idtacctyl,  C 
CHgCOCOCHy  to  obtain  deuterated  butandtor.e.  The  ex¬ 


tent  of  deutcration  up  to  34  equilibrations  was  determined. 
Two  methods  for  the  reduction  of  butandione  tci  butane 
were  investigated.  The  reduction  of  the  dlone  to  the 
glycol,  conversion  of  the  glycol  to  the  dibromide  and  lts 
reduction  to  the  hydrocarbon  was  not  satisfactory.  A 
2- step  process  in  which  the  reaction  of  the  diene  with 
hydrazine  in  triethylene  glycol  medium  was  to! lowed  bv 
sodium  methoxide  reduction  of  the  hydra zone  was  sah  • 
factory.  A  quantity  of  deuterated  buisae  was  prepared 
by  this  process.  Deuterated  butane  of  iht  type 
CH.CD.CD.CH,  was  prepared  by  the  reaction  between 

butandione  and  deuterated  hydrazine  (NDjND2‘  f>20) 

followed  by  sodium  methoxide  reduction  of  the  hydra ione. 
The  product  was  not  pure  CHgCDjjCDgCHj. 


3042 

Texas  U.  Dept,  of  Chemistry,  Austin. 

EFFECTS  OF  OXYGEN  AND  CHLORINE  ON  THERMAL 
REACTIONS  OF  ACETYLENE,  by  M.  S.  B.  Munson 
and  R.  C.  Anderson.  [1962]  [5jp.  incl.  dlagr.  tables, 
refs.  (AFOSR-J1460)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)142  and 
Petroleum  Research  Fund)  AD  426517  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  67:  1582- 

ressrxsirres: 

The  effects  of  small  percentages  of  added  oxygen  or 
chlorine  on  the  thermal  reactions  of  acetylene  In  the 
range  of  200-800°  have  been  measured  in  a  flow  reactor. 
The  pattern  of  variation  in  reaction  products  was  deter¬ 
mined  chromatographically.  Variations  with  time  were 
studied  using  a  multistage  reactor.  Oxygen  in  small 
amounts  Increases  the  rate  of  decomposition.  Chlorine 
decreases  the  Initial  rate,  particularly  of  polymerization, 
but  gives  secondary  reactions  which  enhance  carbon 
formation.  (Contractor’s  abstract) 
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Texas  U.  Dept,  of  Chemistry,  Austin. 

COMPARATIVE  STUDIES  OF  PYROLYSIS  OF 
ACETYLENE.  VI XYLACE TYLE NE .  AND  DIACETYLENE, 
by  K.  C.  Hoc  and  R.  C-  Anderson.  [1962]  [3jp.  incl. 
diagr.  tables,  refs.  (AFCSR-J14C1)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Resea-ch  under  AF  13- 
(603)142  and  Petroleum  Research  Fund)  AD  4  26551 

Unclassified 

Also  published  in  Jour.  Phvs.  Chem.,  v.  67:1579-1581. 
Aug.  1963. 

Since  vlnylacetylene  and  diaceivlene  are  both  straight- 
chain  unsaturated  compounds  which  might  be  significant 
intermediates  in  the  pyrolysis  of  acetylene,  a  compara¬ 
tive  study  of  the  thermal  reactions  cf  these  3  compounds 
was  made.  Reaction  patterns  were  determined  in  a 
flow-  system,  using  temperatures  in  the  range  of  590- 
800  ,  and  mixtures  cf  25  mo!  ”c  hydrocarbon  in  helium. 
Products  were  analyzed  chrcroatographically.  A  reactor 
was  also  designed  to  discharge  directly  into  a  mass  spec¬ 
trometer,  so  that  tests  might  be  made  for  free  radicals 
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and  the  product  gaseu  also  analyzed  !n  the  mass  spec¬ 
trometer.  Good  results  were  obtained  in  detecting  methyl 
radteals  formed  in  reaction  of  di-t- butyl  peroxide  and 
lead  tetractethyl.  but  no  evidence  was  found  for  any  free 
radtcai  fragments  from  the  acetylenic  compounds  at  tem¬ 
peratures  up  to  700  .  Diacetylene  was  barely  detectable 
tn  the  lo7.-  temperature  reaction  of  acetylene,  and  no 
evidence  was  found  to  indicate  it  Is  a  likely  Intermediate 
tn  the  acetylene  reactions  under  such  conditions.  Vinyl- 
acetylene  is  readily  detected  ar.d  shows  appropriate  reac- 
imty.  but  Utile  tendency  to  decompose  to  acetylene.  It 
seems  ltkely  that  it,  like  benzene,  is  a  reactive  side 
product  rather  than  a  key  intermediate.  (Contractor’s 
abstract) 


3U44 

Texas  U.  {Dept,  of  Physics)  Austin. 

DISTORTED  WAVE  CALCULATIONS  OF  (d,p;  ANGULAR 
DISTRIBUTIONS.  by\V.  R.  Smith  and  E.  V  Iwsh. 

,19€2j  )lljp.  incl.  diagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  33(038)20681]  and  Ato.atc  Energy  Commission) 

Unclassified 

Published  tn  Phys.  Rev.,  v.  12S-  1175-1185,  Nov.  1, 
1962. 

Deuteron  striding  differentia’,  cross  sections  based  on 
•he  distorted  wave  Born  approximation  wuh  diffuse- well 
nuclear  optical  potentials  have  been  calculated  for  a  large 
n  .ft, her  of  reactions,  using  mainly  a  program  whose 
average  running  time  on  a  CDC  1604  computer  is  about 
3  >.c  in  general,  good  agreement  between  theoretical 
n-,f.  '.•perimental  results  lias  been  obtained  for  nuclei 
v ' i ,  A  59  us-.r.g  nuclear  parameters  which  are  relatively 
constant.  !i  has  been  found  that  best- Fit  elastic  scatter¬ 
ing  -ic-i'.eai  parameters  give  good  results  for  nuclei  in  this 
regie  .  Th.- of  spin-orbit  interactions  on  differ¬ 
ential  cross  sections  and  on  polarizations  has  also  been 
ev  mined  *<’or,u  actor's  abstrai ;) 


to  Singer  was  used  in  obtaining  these  latter  formulas. 
(Contractor's  abstract) 


3046 

Texas  U.  Dept,  of  Physics,  Austin. 

A  STUDY  OF  THE  PHYSICS  OF  METASTABLE 
SYSTEMS.  by  F.  A.  Matsen,  W.  W.  Robertson,  and 
E.  E.  Ferguson.  Final  rept.  Jan.  17,  1961-Jan.  31, 

1962.  Apr.  4,  1962,  15p.  incl.  tables,  refs.  (AFOSR- 
2612)  (AF  49(638)560)  Unclassified 

This  program  has  been  concerned  with  the  study  of  the 
energy  relationships  and  the  kinetics  of  excited  atomic 
and  diatomic  helium.  Toe  work  has  included:  (1)  meas¬ 
urements  of  cross  sections  for  destruction  of  the 
2*S  and  2^S  metastable  atoms  of  ..c’.ium  in  ionizing 
collisons  with  the  impurity  atoms  (Penning  effect); 

(2)  interpretation  of  Helium  X  10830A  emission  from  sun¬ 
lit  aurorae;  (3)  generation  of  excited  species  by  micro- 
wave  discharge  and  measurement  of  decay  times;  (4)  spec¬ 
troscopic  analysts  of  catapharests  in  He-Ne  mixtures; 

(5)  investigation  of  Helium  afterglow  by  spin  resonance 
techniques;  (6)  calculation  of  the  electron  collision  cross 

section  for  Helium;  and  (7)  calculation  of  He(ls2.  1S)  - 

3 

He(ls2s.  St  interaction  energy.  A  list  of  the  publica¬ 
tions  resulting  from  this  research  is  appended. 
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Texas  U.  Dept,  of  Physics,  Austin. 

REACTIONS  OF  THE  METASTABLE  HELIUM 
TRIPLETS,  bv  C.  Collins.  W.  W.  Robertson  and  others, 
[1962]  [ljp.  (AF  49(638)560]  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc. .  v.  84:  678, 


3045 

Texas  L'.  Dept-  of  Tl-vslcs.  Austin. 

QUANTUM- MECHA  MCA l,  (y’TEGRALS  OVER 
GAUSSIAN  ATOMIC  C'BBfTAtu,  byJ.  C.  Browne  and 
R.  D.  Poshusta.  1961  ]  3jp.  (APOSR-I628)  (Sponsored 
jointly  by  Advanced  rtvsearen  SJ- ejects  Agency,  {Air 
Force  Office  of  SciCndf', r  Research  under  AF  49(633)- 
5€0 '  and  Robert  A.  Welsh  Fnvndiiion  of  Houston,  Tex.) 

Unclassified 


Excitation  of  the  gases  Ne,  N.  O.  and  CH^  at  10  mm  Hg 
by  a  stream  of  He  gas  from  a  microwave  discharge  con¬ 
taining  the  excited  species  Ke{2SS.!  and  He,(^E* )  was 


observed.  The  following  reactions  were  identified: 

2r,,*  -  2l~  of  N,-.  4Z~  -  \  and  *1)  -  ^  of  O,' 
•J  g  2  g  hi  u  g  2 


2A  -  ^  and  h.'*  -  ^c.  Ci 


3048 


Also  published  in  Jour.  Chetr-  Phys..  v.  36'  1933- 
1937.  Apr.  H  1962. 

Formulas  for  the  1-,  2-.  3-,  and  4* center  energy 
integrals  are  derived  using  the  general  class  of  sir.gle- 
oarticle  Gaussian  atomic  orbitals 

i  j  k  2  2  2 

X  :  xyz  expf  —  -  OjT  *  l}.  The  overlap. 

kinetic  energy,  and  dipole  moment  integral’,  are  given 
m  closed  form.  The  potential  energy  integrals  requs-’t- 
a  1- dimensional  numerical  quadrature.  A  technique  due 


Texas  U.  Dept.  of  Physics.  Ausi  n. 

CROSS  SECTIONS  TOR  THE  i?£- EXCITATION  OF 
HELIUM  METASTABLE  ATOMS  3Y  COLUSTONS  WITH 
ATOMS,  by  E.  E.  Benton.  E  Z.  Ferguson  and  others. 
11962]  j4}p  tncl.  disters.  iabte.  lATOSR-4384> 

|A  F  a  FOSR-  62-270]  AD  2255,35  Unclassified 

Al:io  published  in  Phvs.  Rev..  li.3:  2i;8-209.  Oct  1, 
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The  lifetimes  of  metnstable  helmm  atoms  He  (2"  S)  ar.d 

He  (2*S)  were  measured  by  a  time- -e>oi  ed  optica!  ab¬ 
sorption  technique  in  the  afterglow  of  a  jvlsed  helium 
discharge  at  10- mm  pressure  with  small  concentrations 
of  various  impurity  gases  added.  The  following  de- 

“16  2 

excitation  cross  sections  In  un'ts  of  10  cm  were  de¬ 
termined  for  He<23S):  N'e—  0.28,  Ar— C.6,  Kr— 10.3, 
Xfr-13.9.  N'^-6.4,  and  6,0.  The  uncertainties  are 

estimated  to  be  i20^  for  the  rare  gases  and  sSO for  the 
molecular  gases.  !ie(2*S)  cross  sections  were  measured 
to  be  Ne—  4.1.  Ar— 55,  Kr—  04,  and  Xe— 103,  all  times 
10"  cm  The  neon  cross  section  is  belie”cd  reliable 
to  s20%  bit  the  remaining  singlet  cross  sections  may  be 
too  high  bv  as  much  as  a  factor  2  f-r  J  The  cross  sec¬ 
tions  refer  to  de- excitation  by  ioniz  ng  collisions  except 
la  the  case  of  neon  where  r.eor.  excitation  occurs.  Com¬ 
peting  destruction  processes  rei  •* r  he  singlet  cross- 
section  analysis  somewhat  uncertain  except  tn  the  case 
of  neon.  (Contractor's  abstract) 


30-19 

Texas  V,  Depi.  of  Physics,  Austin 

CALCULATION  OF  CROSS  SECTION’S  TOR  ZERO 
ACTIVATION  ENERGY  PROCESSES  BY"  SIMPLE  COLLI¬ 
SION  MODELS  WITH  EMPHASIS  ON  THE  PENNING 
EFFECT,  by  £.  E.  Ferguson.  [1962]  [3]p.  incl.  table, 
refs.  (APGSR-4385  ;.4F  AFOSR-62-270J  AD  29593C 

Unclassified 

Aleoc  JbUshedin  Phys  Rev.,  v.  128:210-212. 

OcT.  emt 

Recent  cross  sections  obtained  for  the  destruction  of 

!’e<23S)  raeustable  atoms  by  ionization  of  Ar,  Kr,  Xe. 

1L,,  and  N2  are  analyzed  by  a  simple  collision  picture. 

It  is  found  that  the  ratio  of  the  experimental  to  momentum 
transfer  cross  sections  is  Ce  name  order  as  the  effi- 
clcn  :y  of  ejection  of  electrons  from  metal  surfaces  by 

Hc(23S)  atoms,  namely  0. 2-0. 3  The  momentum  transfer 
cross  sections  agree  with  the  experimental  values  better 
than  some  of  the  published  experimental  values  agree 
amor.g  themselves  and  in  addt'lon  there  is  a  great  paucity 
of  cU-a  in  this  area  so  tea;  an  order-of- magnitude  esti¬ 
mate  Is  often  useful.  In  addition,  it  is  shown  that  calcu¬ 
lated  momentum  transfer  cross  sections  for  the  reactions. 

He(23.'»)  -  Hef23S)  -  He*  -  Ket^S!  -  e'  He2‘  -  Ne  - 

Ne*  21  Ic;  HeO*S)  -  Hrfn'p)  -  Hc(ilS)  -  ffcinfi 
Hris’i)  -  Ar  -  Hefl's)  Ar"  -  e\  agree  very  weU  with 
literal  ire  values  of  cross  sections  for  the  processes.  It 
appears  that  for  a  broad  cla:  s  of  atom) '.  reactions  requir¬ 
ing  zero  activation  energy,  a  momentum  transfer  collUion 
has  a  Ugh  probability  of  reaction.  Momentum  transfer 
cross  sections  are  dominated  by  the  long-range  attract:’’? 
forces  iixl  can  easily  be  calculated,  thereby  providing 
a  useful  estimate  of  the  actual  reaction  cross  section. 
(Contractor’s  abstract) 
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Texas  U.  Dept,  of  Phystcs,  Austin. 

IN  DEFENSE  OF  THE  USE  OF  ATOMIC  ORBITAL 
CONFIGURATION  WAVE  FUNCTIONS  FOR  SMALL 
MOLECULES,  by  F.  A.  Matser.  and  J.  C.  Browne. 

[19C2]  [2jp.  incl.  dtagr.  tables,  refs.  (AFOSR-J1464) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  jAF  A  FOSR-62-270)  and  Robert  A.  Welch 
Foundation  of  Houston.  Tex. )  AD  424345 

Unclassified 

Also  published  in  Jour.  Pliys.  Ciiem. ,  v.  6C:  2332- 

ssjsroecnsss: 

The  merits  of  the  5CF-MOC  and  atomic  orbital  configura¬ 
tion  (AOC)  methods  of  computing  wave  functions  and 
eneigies  for  small  molecules  are  compared.  New  AOC 
results  for  LiH  and  He2"  are  presented  tn  support  of 
thes*»  views  (Contractor's  abstract) 
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Texas  U.  Dept,  of  Physics,  Austin. 

NEW  LOWER  LIMIT  FOR  THE  BINDING  ENERGY  OF 
THE  HELIUM  MOLECULE  ION.  by  P.  N  Reagan,  J.  C. 
Browne,  and  F.  A.  Matson  (1962)  [2jp.  Incl.  table 
(AFOSR  J146G)  (Sponsored  jointly  by  Air  Force  Oli’.it 
cf  Scientific  Research  under  |AF  AFOSR-C2-270!  and 
Robert  A.  Welch  Foundation  of  Houston.  Tex. ) 

AD  426510  Unclassified 

Also  publislied  in  Jour.  Amer.  Chem.  Sor  .  v.  84: 
2o5iF25517JuI7o.  1962. 

2  - 

An  ab  initio  calculation  based  on  a  v  valence-  bond 
function  with  terms  given  Is  carried  out.  Slater  orbitals 
are  used.  The  lower  bound  of  1.4  ev  obtained  by 
Hornbeck  and  Molnar  is  replaced  by  the  theoretical 
lower  bound  of  2.045  cv. 
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Texas  U.  ,Dept.  of  Physics'  Austin. 

BINDING  ENERGY’  OF  He  'Abstract).  D  ■  P  N. 

2 

Reagan,  J.  C.  Browne,  and  F.  A.  Matsen.  ,1962];!  ip. 
(Sponsored  jOtntlv  by  Advanced  Research  Projects 
Agency.  jAlr  ForceOffi.ee  of  Sci  -nttfic  Research  under 
AF  AFOSR- 62-270).  and  Robert  A  Welch  Foundation 
of  Houston,  fcx.  i  Unclassified 

Presented  at  meeting  of  the  Amcr.  Phvs.  Soc..  Texas 
U. ,  Austin.  Feb.  23-24.  1962. 

Published  m  Bull.  Amer.  Phvs,  Soc  ,  Senes  II.  v  7- 

fT?r“reb.T3.  1962. 

Rinding  energies  of  2. 1  and  3. 1  ev  for  He^  have  been 

reported  from  scattering  measurements  and  spectroscopic 
experiments,  respectively  tn  an  attempt  to  resolve  the 
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disci  epancy  the  energy  of  Hej  has  been  calculated  as  a 
function  of  H  using  the  following  configurations  Isis  Is 
Is  2x1  s'  ,  1  si s  2pg,  2p02ls  .  Is  2p0  Is  Is  2p0  2p0, 

2p  ,2ls  .  3dQ2ls  .  3d£]2ls  ,  3d  ^21  s  .Is  3do3dQ 

with  restricted  orbital  exponent  optimization.  The  re¬ 
sults  favor  the  loner  value.  Several  of  the  low-lying 
excited  states  of  Ile2  have  also  been  investigated. 
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Texas  U.  [Dept,  of  Physics]  Austin. 

CATAPKORESIS  IN  He-Ne  MIXTURES  (Abstracti.  by  A. 

L.  Schmeltekopf,  E.  E.  Ferguson,  and  W  W.  Robertson. 

,1962]  jl  jp.  (Sponsored  jointly  by  Advanced  Research 
Projects  Agency  and  jAir  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-G2-270,1)  Unclassified 

Presented  at  meeting  of  the  An  °r.  Phys.  Soc. ,  Texas 
c  .  Austin,  Feb.  23-2'!.  19S2. 

Published  in  Bull.  Anier.  Phvs.  Soc..  Series  II,  v.  7. 
ilJT Feb.  23.  1962. 

Cataphoresls  in  He-Ne  mixtures  has  been  studied  spec- 
tioxcojiically  and  the  measurements  checked  by  mass 

M. ictrosiopic  means.  The  effect  of  pressure  lias  been 
::  . estigated  from  C-70  n  rn  Hg.  Wall  temperature  was 
i.iried  from  70-500  C  an  1  current  from  10-500  ma  in  a 
juurtz  tube  of  0  500  diarn.  The  results  are  compared 
wth  the  theorettcal  jiredtctions  of  Druyvcstevn.  The 
effecitvencss  of  cataphoretic  seoaration  of  Ne  from  He 
has  been  found  to  increase  with  both  pressure  and  current 
density  over  these  extended  ranges.  Increased  tempera¬ 
ture  markedly  decreases  the  effectiveness  of  cataphoresls. 
The  measurements  were  generally  made  in  the  positive 
column  w.th  large  He  to  Ne  ratios.  In  order  to  check 

fur  a  possible  retrograde’  cataphoresls.  some  meas¬ 
urements  were  made  with  He  as  a  mtnor  c  r.stttuem  in 
N t .  Spectroscopic  observations  at  the  cathode  appeared 
to  indicate  an  enhanced  He  concentration  there  (retro¬ 
grade  cataphot  csis  .  However,  mass  spectroscopic 
anahsis  showed  that  the  catapnoresls.  while  sltght.  was 
still  normal.  The  extreme  excitation  conditions  at  the 
cathode  render  spectra!  intensity  interpretations  difficult 
i!  not  indeed  misleading  there 


395-1 

Texas  U.  Dent,  of  Physics.  Austin. 

CONSIDERATIONS  ON  HELIUM  EMISSION  U0830A  IN 
\UHDRAE.  bv  E.  S.  Fergu  ion.  .1962  ]2jp. 

A F  A FOSR- 62- 270]  Unclassified 

Published  in  Planetary  a-d  s  ice  fct. .  v.  9:  23C-237. 
Slay  !Su2" 

From  available  measurements  of  Penning- type  collision, 
from  a  He  atom  in  a  metastable  2C  i  state  (AR  6.  6,  Kr 
10.3.  Xe  13.5.  N  6.4.  and  H  6.0  x  10* sq  can  the  cross 
section  for  O  is  estimated  equal  to  that  of  N  and  for  0  to 
that  of  Kr.  From  these  data  the  lifetime  estimate> 

Shefov  seems  to  be  at  least  2  orders  of  magnitude  toe 


large.  For  He  (23S)  *  O  -  He  (llS)  ♦  O*  -  er  10  sec  at 
300  km  and  a  1  sec  at  200  km  altitude.  Thus.  Shefov's 
assumption  cf  X  10. 830A  being  due  to  resonant  light 
scattering  of  solar  photons  does  not  account  for  the 
observed  Intensity  cf  this  line  in  auroras. 
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Texas  U'.  {Dept,  of  Physics]  Austin. 

CROSS  SECTIONS  FOR  THE  DE- EXCITATION  OF 
HELIUM  METASTABLES  BY  IMPURITIES  (Abstract), 
by  E.  E.  Benton  and  W.  W.  Robertson.  [1962]  [l]p. 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency  and  ]Air  Force  Office  of  Scientific  Research 
under  A  F  A  FOSR- 62- 270])  Unclass.fled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 

Texas  U. .  Austin.  Feb.  23-24,  1962, 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  It.  v.  7: 
TT4~Fcb7”£3.  1962. 

A  study  was  made  of  the  effects  of  small  amounts  of 
Impurities  on  tne  destruction  frequencies  of  the 
2*S  and  2^S  metastable  states  of  helium.  The  optical 
absorption  technique  developed  by  Phelps  and  Pack  was 
used  for  measuring  destruction  frequency.  The  result¬ 
ing  de-excltatlon  cross  sections  of  23S  helium  metasta¬ 
bles  due  to  the  following  Impurities  are; 

6.6  x  !0‘lf  cm2  (s  20 C)  for  argon;  I  03  x  10*15  cm2 
(i  20  i)  for  krypton:  1.4  x  10* 15  cm2  (r  20 1-)  for  xenon: 
2.8  x  10" ’’  cm2  U  20  rj  for  neon;  6  x  10* cm2  (±  40^) 
for  nitrogen:  and  C  x  10*'*'  cm2  t.  -jq  f)  for  hydrogen. 
The  cross  section  for  de- excitation  of  2*S  helium 

- 1 6 

nietastable!  by  neon  was  calculated  to  be  4. 1  x  10* 

cm2  ii  25~)  The  destruction  frequencies  of  the  2*S 
state  are  not  icadliy  interpreted  in  terms  of  cross  sec¬ 
tions  since  their  loss  by  superelastic  collision  with  elec¬ 
trons  is  a  significant  process  with  the  conditions  pre¬ 
vailing  tr  the  discharge.  The  electron  concentration 
msv  eery  well  be  Increased  by  the  presence  of  the  im¬ 
purity  tn  the  very  eariv  afterglow. 
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Texas".  jDcpt.  of  Physics)  Austin. 

EFFECT  OF  HELIUM  ON  THE  LOW-LYING  STATES 
OF  ATOMIC  HYDROGEN  (Abstract).  byJ.  C.  Browne 
and  F.  A.  Matscn.  [1962]  ]l]p.  (Sponsored  jointly  by 
Advanced  Research  Projects  Agency,  [Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-62-270j,  and 
Robert  A.  Welch  Foundation  of  Houston,  Tex. ) 

Unclassified 

Presented  at  meeting  of  ihe  Amer.  Phys.  Soc. . 

Texas  U..  Austin,  Feb.  23-24.  1962.  ’ 

Published  in  Bull.  Amer.  Phys,  Soc. .  Series  n,  v.  7; 
TT4.  Feb.  23,  1962. 

The  energies  of  the  low- lying  states  of  the  Hell  system 
have  been  calculated  as  a  function  of  distance  from 
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R  *  6  to  20  au.  The  following  configurations  were  em¬ 
ployed:  [(lsls')1,eXi;j,  where  XH  =  Is,  2s.  2p0,  -p+,  3s, 

3p0>  Sp^  3d^,  3d^.  The  approximate  eigenfunctions 

were  analyzed  Into  "natural  orbitals"  which  showed  that 
the  hydrogen  orbitals  become  nonhydrogenlc  ai  quite 
large  distances.  Maxima  were  found  In  the  2s  and  3s 
potential  curves.  The  results  are  compared  to  those  ob¬ 
tained  from  dispersion  theory. 
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Texas  U.  [Dept,  cf  Physics]  Austin. 

ELECTRON  CROSS  SECTION  FOR  HELIUM  (Abstract), 
by  H.  A.  Williamson  and  F.  A.  Matsen.  [1962]  [ljp. 
(Sponsored  jointly  by  Advanced  Research  Projects 
Agency,  (Air  Force  Office  of  Scientific  Research  under 
AF  APOSR-62-270],  and  Robert  A.  Welch  Foundation  of 
Houston,  Tex. )  Unclassified 

Presented  at  meeting  of  the  Amer.  Phvs.  Soc. . 

Texas  U. .  Austin,  Feb.  23-24,  1962.' 

Published  In  Bull.  Amcr.  Phvs.  Soc.,  Scries  II.  v.  7: 
i  14,  Feb:  23.  1062. 

Using  the  Exchange  Distorted  Boron-Oppenheimer 
approximation  and  the  method  of  partial  cross  sections, 
the  elastic  scattering  cross-section  tor  slow  electrons 
was  calculated  by  normal  helium  (1!S)  and  the  Inelastic 
scattering  cross-section  for  the  1  ‘S  -2^S  transition. 

An  open- shell  wave  function  was  u»ed  to  represent  the 
atom  In  the  1*S  sate,  and  a  wavefuncr.on  of  the  type 
given  by  Morse,  Young,  and  Haurwltz  was  used  for  the 
the  23S  state.  The  Integra-  differential  equations  were 
solved  by  Hulthen's  variational  method,  using  2  distorted 
trial  functions  of  the  form  suggested  by  Huang.  As  a 
consequence  o!  the  use  of  thj  open- shell  configuration, 
both  trial  functions  contained  3  variational  parameters, 
one  of  which  specified  the  phase  shift  the  distorted 
wave.  The  results  compare  favorab'.-.  *  th  experimental 
values  and  are  slightly  superior  to  the  earlier  calcula¬ 
tions  of  Moisei wltsch  and  of  Massey  and  Moisei ultsch 
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Texas  U.  (Dept,  of  Physics]  Austin. 

HELIUM  AFTERGLOW  STUDIES  BY  SPIN  RESO¬ 
NANCE  TECHNIQUES  (Abstract),  by  F.  C.  Fehsenfeld 
and  E.  E.  Ferguson.  (1962)  [ljp.  (Sponsored  jointly 
by  Advanced  Research  Projects  Agency  and  (A.lr  Force 
Office  of  Scientific  Research  under  AF  APOSR-62-270]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Fhys.  Soc. . 

Texas  U. ,  Austin.  Feb.  23-24,  1962. 

Published  In  Bull.  Amer.  Phvs.  Soc.,  Series  H,  v.  7. 
TT5,  veb.  23,  1902. 

An  x  band  electron  Spin  resonance  spectrometer  has 
been  used  to  analyze  the  afterglow  of  an  electrodeless 
discharge  in  helium.  In  the  experiment,  the  products  of 


the  discharge  were  flowed  from  the  excitation  region 
through  the  detection  cavity  of  the  spectrometer.  A 
cyclotron  resonance  signal  and  an  additional  signal  as 
yet  uni vlentl fied  have  been  obtained.  Ai  'ow  pressure  in 
a  rectanR'i'ar  cavity  the  2  signals  were  coincident 

and  occurred  near  g  =  2.00.  However,  with  increasing 
pressure  the  latter  signal  was  shifted  and  became  re¬ 
solvable.  Both  signals  were  broadened  with  pressure. 

The  use  of  a  TE^  cylindrical  cavity  resulted  In  a  large 

relative  enhancement  of  the  cyclotron  resonance  signal. 
The  variation  of  intensity  and  half-width  of  both  signals 
with  pressure  and  distance  from  the  primary  discharge 
will  be  reported.  The  observations  are  correlated  with 
the  processes  known  to  occur  In  helium  afterglows. 
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Texas  U.  Dept,  of  Physics,  Austin. 

METAST ABLE  HELIUM  ATOM  CONCENTRATIONS 
IN  THE  EARTH'S  ATMOSPHERE,  by  E.  E.  Ferguson 
and  H.  SchlUter.  [1962]  [lOjp.  Incl.  dlagrs.  tables,  refs. 
[AF  APOSR-62-270]  Unclassified 

Published  in  Planetary  and  Space  Scl. ,  v.  9:701-710. 

Oct.  15T6S7 

3 

Calculations  of  He(2  S)  metastable  concentrations  >.n  the 
earth's  atmosphere  by  a  previously  suggested  process 
involving  photoexcitation  by  solar  UV  584  and  537A  is 
shown  to  yield  only  -  5  x  10s  metastables  cm2  (column) 
under  typical  twilight  conditions.  This  is  far  too  small 
to  account  for  recent  Russian  twilight  glow  obsei  vations 
of  resonant  scattered  '  10.830A.  Radiative  recombination 
Is  shown  to  be  probably  more  importan  but  still  pro- 
ably  Insufficient  to  account  for  observations.  Direct 
excitation  by  photoelectrons  seems  to  be  the  mosi  likely 
operative  metastable  production  mechanism.  The 
processes  of  metastable  destruction  are  considered  in 
some  detail.  Cross- sections  foi  triplet  meia.-tablt  de¬ 
struction  by  O,  and  N  molecules  are  14  and  7  x 

1  k  p  **  “ 

10'  cm  ,  respectively,  and  it  Is  estimated  that  the 

_  I  r,  p 

O  atom  cross-section  is  around  5  x  10  *  cm  .  (Con¬ 

tractor's  abstract) 
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Texas  U.  [Dept,  of  Physics]  Austin. 

FINITE  GROUP  ALGEBRAS  AND  QUANTUM 
MECHANICS,  by  F.  A.  Matsen.  Oct.  1.  1962  ]18l]p. 
incl.  tables,  refs.  (APOSR-5522,  (AF  APOSR-52-273: 
AD  631243  Unclassified 

The  purpose  of  this  report  Is  to  present  a  unified 
algebra*  c  theory  of  certain  symmetry  problems  in  quan¬ 
tum  mechanics.  In  particular,  it  is  concerned  wtth  a 
system  whose  Hamiltonian  commutes  with  a  finite  group 
of  operators.  The  Hamiltonian  also  commutes  with  all 
linear  combinations  of  the  group  operators.  The  set  of 
all  linear  combinations  of  the  group  operators  constitute 
a  group  ( Frobemus)  algebra. 
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Texas  V.  [Dept,  of  Psychology]  Austin. 

THE  REPRESSION-SENSITIZATION  SCAI.E:  II.  CON¬ 
CURRENT  AND  CONSTRUCT  VALIDITY .  byD.  Byrne. 
I19G0)  !>.5jp.  (AFOSR-146)  (AF  49(638)460)  AD  611192 

Unclassified 

A  series  of  studies  were  undertaken  In  order  to  begin 
the  establishment  of  construct  validity  for  the  Repression- 
Sensitization  Scale.  It  was  found  that  the  R-S  Scale  is 
negatively  correlated  with  UUman's  Facilitation-Inhibition 
Scale:  positively  correlated  with  Worchel’s  Self  Activity 
Inventory:  negatively  correlated  with  the  California  F 
Scale,  positively  relateo  to  me  expression  of  sexual  re¬ 
sponses  on  the  TAT  for  male  Ss  only  and  unrelated  to  the 
expression  of  aggression  and  emotionality  for  either  sex: 
positively  correlated  with  deviant  resoonse  bias  on  an 
Adjective  Check  List;  and  unrelated  :o  measures  of  intel¬ 
lectual  ability.  Thus,  with  minor  exceptions  the  findings 
confirmed  the  general  hypothesis  that  the  R-S  Scale  Is 
a  measure  o<  defensive  behavior.  (Contractor's  abstract) 
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To cis  U.  [Dept,  of  Psychology]  Austin. 

SELF- ENHANCEMENT  AND  INTERPERSONAL 
ATTRACTION,  bv  P.  Worchel.  [19SI1  18p.  Incl.  tables, 
refs.  (APOSR-1464)  (AF  49(638)460)  Unclassified 

The  present  series  of  studies  on  Interpersonal  attraction 
is  based  on  the  extension  of  the  fundamental  assumption 
of  self  theory,  namely,  that  the  basic  drive  of  the  Indi¬ 
vidual  Is  to  maintain  and  enhance  his  self-concept,  hls 
status  or  sel  -esteem.  It  is  contended  that  (a)  sclf- 
er.hancement  produces  a  "readiness”  to  like,  (b)  '.iking 
is  directed  .owards  those  objects  or  activities  irstru- 
mcr.tal  In  producing  self-enhancement,  and  (c)  by  a 
process  of  emotional  conditioning,  liking  spreads  to  those 
objects  and  activities  associated  with  the  aroused  emo¬ 
tional  state.  The  same  general  relationships  are  pre¬ 
dicted  to  hold  for  self  depreciation  ar.d  disliking.  It  Is 
the  purpose  of  the  present  paper  to  test  the  first  and  last 
■'vpetheses.  namely,  that  self- enhancement  produces 
I’.K'.ng.  and  that  such  liking  spreads  to  associated  objects. 


3063 

Texas  U.  [Dept,  of  Psycho  ogy]  Austin. 

APPROACH  AND  AVOIDANCE  AFFILIATION  MOTIVES. 
b>  D.  Byrne.  R.  D.  McDonald,  and  j.  Mikama.  [1962] 
lTpi.  Incl.  diagr.  tables,  refs.  (AFOSR-J369) 

AF  AFOSR-63-261  j  AD  108583  Unclassified 

Also  published  in  lour.  Personality,  v.  31:  21-37,  Mar. 
1963. 

An  interpersonal  affect  scoring  system  for  thematic 
apperception  material  was  proposed  as  a  possible  tech¬ 
nique  for  measuring  approach  and  avoidance  affiliation 
motives.  It  was  shown  to  be  sufficiently  reliable  for 
use  in  research.  In  testing  a  2-factor  theory  of  affilia¬ 
tion  need,  it  was  found  that  high  "n"  affiliation  individuals 


produce  stories  predominating  in  approach  motivation, 
medium  "n"  affiliation  Individuals  produce  stories  with 
a  mixture  of  approach  and  avoidance  motivation,  and 
low  "n"  affiliation  Individuals  produce  stories  pre¬ 
dominating  In  avoidance  motivation.  A  further  Investiga¬ 
tion  Indicated  that  scores  on  Murray's  affiliation  question¬ 
naire  are  positively  related  to  thematic  apperception 
measures  of  "n"  affiliation  and  the  Interpersonal  affect 
Index  of  approach  motivation. 
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Texas  U.  Medical  Branch.  Dept,  of  Pharmacology, 
Galveston. 

GANGLIONIC  TRANSMISSION  DURING  THE  NEO¬ 
STIGMINE  PRESSOR  RESPONSE  (Abstract) ,  by  J.  G. 
Hilton.  [1962]  |l]p.  (AFOSR-J212)  (AFAFOSR-62- 
241)  AD  400436  Unclassified 

Also  published  In  Proc.  Internat'L  Union  of  Physiological 
Sciences:  Twenty- second  Interr*tT.  Cong.,  Leyden 
(Netherlands)  (Sept.  10-17,  1962/,  Amsterdam.  Excerpta 
Medtca  Foundation,  v.  2:  Abstract  no.  176,  1962. 

It  lias  been  postulated  tKat  the  pressor  response  elicited 
by  neostigmine  after  blockade  of  the  ganglia  is  due  to  a 
ganglion  stimulating  action  of  the  preserved  acetylcholine. 
To  test  this  postulate  the  effects  of  neostigmine  and 
atropine  on  ganglion'.':  transmlsslo  have  been  studied  In 
the  anesthetized  dog.  This  study  was  carried  out  by 
Isolating  and  stimulating  preganglionic  sympathetic 
nerves  In  the  vagal  tru.i  and  recording  post- superior 
cervical  ganglionic  transmission.  Blood  pressure  change 
was  monitored  by  recording  femoral  arterial  pressures. 
Recordings  were  made  upon  completion  of  all  surgical 
procedures  prior  to  the  administration  of  drugs,  after 
the  administration  of  a  ganglionic  blocking  agent,  after 
the  administration  of  neostigmine,  and  after  the  adminis¬ 
tration  of  atropine.  Results  showed  that  (1)  the  ganglionic 
blocking  agent  caused  a  fall  in  blood  pressure  and  a 
blockade  of  ganglionic  transmission:  (2)  the  neostigmine 
produced  a  rise  in  blocd  pressure  ana  a  blockade  of 
ganglionic  transmission:  (3)  the  neoitigmlne  produced  a 
rise  In  blood  pressure  without  return  of  ganglionic  trans¬ 
mission  and  after  atropine  the  blood  pressure  fell  with¬ 
out  effect  upon  ganglionic  transmission.  These  results 
seem  to  Invalidate  the  postulate  that  the  neosttgmlne 
pressor  response  Is  due  to  a  ganglionic  aciion  and  place 
the  site  of  action  at  some  postganglionic  site. 
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Thiokol  Chemical  Corp.  Reaction  Motors  Div. .  Denville, 

N.  J. 

STUDY  OF  A  TRACER  METHOD  FOR  SOLID  PRO¬ 
PELLANTS.  SPECTROSCOPIC  DETECTION  OF  TRACER 
ELEMENTS  IN  SOLID  PROPELLANT  ROCKET  EX¬ 
HAUSTS.  bv  IV.  Stard  and  B.  Hornsteln.  Summary  rept. 
May  24.  ISSO-Mav  23.  1961.  Feb.  1962.  52p.  Ir.U. 

Ulus,  diagrs.  tables.  (APOSR  DRA-62-6)  (A1YV5R- 
2712)  (AF  29  600)2432)  AD  275305  Unclassified 

The  feasibility  of  a  spectroscopic  method  for  deteclton 
of  tracer  elements  in  the  exhaust  flames  of  solid 
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propellant  rocket  engines  was  investigated.  Tl.is  tech¬ 
nique  has  the  possibility  of  being  used  to  determine  burn¬ 
ing  rates  and  characteristics  of  solid  propellant  grains 
In  operating  motors.  This  Is  done  by  relating  time  of 
appearance  of  specific  emitted  radiation  In  the  exhaust 
flame  with  the  original  position  of  corresponding  tracer 
salts  previously  Incorporated  within  the  grain.  Spec¬ 
trograph  modification  and  protective  measures  were  re¬ 
quired  for  field  monitoring  of  tracer  emission  In  rocket 
exhausts  of  engines  operating  In  an  outdoor  test  Installa¬ 
tion.  Suttable  tracers  were  Incorporated  into  solid 
propellant  grains  of  2  con.positlons-one  aluminized  to 
obtain  high  flame  temperatures  and  background  continuum 
radiation,  the  other  without  aluminum  to  provide  lower 
temperatures  and  no  background.  Feasibility  of  the 
method  was  demonstrated  with  the  detection  of  tracer 
emlsston  from  the  alumintzed  propellant  against  the 
background  radiation. 
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Thompson  Ramo  Wooldridge,  Inc.  Ramo-  Wooldridge  Dlv. , 
Canoga  Park,  Calif. 

INDUCilVE  METHODS  IN  SEMAHC  ANALYSIS;  A 
STUDY  OF  INDUCTTVE  METHOD  IN  SYNTAX,  by  P.  L. 
Glrvln.  Jan.  22,  1962  [23]p.  (Technical  note  no.  1) 
(aFOSR-1976)  (AF  19(638)1128)  Unclassified 

This  paper  constitutes  an  attempt  to  render  explicit 
the  procedure  followed  intuitively  In  the  conduct  of  the 
syntactic  analysis  of  a  littleknown  language.  It  Is 
assumed  that  the  detailed  explication  of  the  analyst's 
Intuitive  research  decisions  will  ultimately  give  a  precise 
and  reliable  understanding  of  the  process  of  analysis, 
thus  leading  to  the  formulation  of  an  inductive  research 
methodology  for  syntax.  The  emphasis  tn  this  approach 
is  thus  on  the  development  of  a  method  rather  than  of  a 
form  of  statement.  The  contention  is  that  the  application 
of  a  controlled  procedure  will  yield  reliable  results. 
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Thompson  Ramo  Wooldridge,  Inc.  Ramo-Wooldrldge  Dlv. , 
Canoga  Park,  Calif. 

DEGREES  OF  COMPUTER  PARTICIPATION  IN 
LINGUISTIC  RESEARCH,  by  P.  L.  Garvin.  Apr.  19, 
1962,  8p.  (Technical  note  no.  2)  (AFOSR-2480) 

(AF  49(638)1128)  AD  280041  Unclassified 

Presented  at  the  Burg  Wartensteln  Symposium  No. 
Eighteen  of  the  Wenner-Gren  Foundation  for  Anthro¬ 
pological  Research:  The  Use  of  Computers  In  Anthro¬ 
pology,  Burg  Wartensteln,  Austria,  June  20-30,  1961. 

Also  published  in  Language,  v.  38  :  385-389,  Oct. -Dec. 
1962.  (Title  varies) 

The  criteria  for  rating  of  these  computer  applications 
Is  the  extent  to  which  the  computer  program  exercises 
linguistic  judgment.  In  language  data  collection,  the 
computer  program  Is  not  provided  with  any  linguistic 
Information.  It  Is  only  capable  of  differentiating  the 
physical  shape  of  Input  units  and  uses  the  differentiation 
to  perform  a  sort.  In  linguistic  Information  processing 


and  machine  sentence  generation,  the  program  contains 
Information  about  a  particular  language  which  permits 
it  to  differentiate  certain  co-occurrence  propemes  of 
a  language  known  to  it  ana  to  use  this  differentiation  for 
a  variety  of  purposes.  In  automatic  linguistic  analysis, 
the  program  contains  Information  drawn  from  general 
linguistic  assumptions  and  methouo.  Tills  information 
enables  the  program  tr  detect  co-occurrence  properties 
of  a  language  unknown  to  It.  The  judgment  of  a  computer 
program  thus  consists  In  the  Increasing  diversity  of 
conditions  which  It  Is  capable  of  taking  into  account  In 
making  Its  string  of  yes/no  decisions. 
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Thompson  Ramo  Wooldridge,  Inc.  Ramo-Wooldrldge  Dlv. , 
Canoga  Park,  Calif. 

THE  IMPACT  OF  LANGUAGE  DATA  PROCESSING 
ON  LINGUISTIC  ANALYSIS,  by  P.  L.  Garvin.  [1962] 
(7]p.  (Technical  note  no.  3)  (APCSR-2593)  (AF4S- 
(638)1128)  AD  276401  Unclassified 

Also  published  In  Proc.  Nineteenth  lnterrtat'1.  Cong,  of 
Ltngu.sts,  Cambridge,  Mass.  (Aug.  27-31,  1962),  ed. 
by  H.  G.  Lunt.  The  Hague  (Netherlands),  Mouton  and 
Co.,  1964,  p.  706-712. 

The  effect  of  data  processing  activities  on  the  field  of 
descilptlve  linguistics  is  evaluated. 
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Thompson  Ramo  Wooldridge,  Inc.  Ramo- Wooldridge,  Inc. . 
Canoga  Park,  Calif. 

LINGUISTICS,  DATA  PROCESSING,  AND  MATHE¬ 
MATICS,  by  P.  L.  Garvin  and  W.  Karush.  July  9, 

1962,  24p.  (Technical  note  no.  4)  (AFOSR-2866) 

(AF  49(638)1128)  AD  277949  Unclassified 

Also  published  in  Natural  Language  and  the  Computer, 
ed.  by  P.  L.  Garvin.  New  York,  McGraw-Hill,  1963, 
p.  357-359. 

The  2  disciplines  most  closely  concerned  with  language 
data  processing  are  linguistics  and  mathematics  (includ¬ 
ing  mathematical  logic).  It  Is  the  purpose  of  this  paper 
to  explore  how  these  2  disciplines  relate  to  each  other 
and  to  language  data  processing.  Much  emphasis  has 
been  given  to  the  significance  of  mathematics  for  the 
modeling  and  processing  of  natural  language  and  a  great 
deal  of  effort  has  been  devoted  to  attempts  at  expressing 
linguistic  relations  In  mathematical  terms.  It  is  clear 
that  the  attraction  of  higher  mathematics  for  linguists 
is  Increasing.  Often,  some  ambitious  approaches  are 
mathematically  contrived  and  turn  out  to  be  llnguisttcally 
sterile.  Does  tl.is  mean  that  mathematical  theory  is 
useless  in  natural  language  research,  or  does  it  mean 
that  the  mathematics  has  not  been  applied  properly  or 
that  the  needed  mathematics  has  not  yet  been  developed? 
These  are  the  questions  which  this  paper  raises.  This 
is  done  by  comparing  the  2  disciplines  in  the  following 
respects:  (1)  the  explicit  methods  of  reasoning;  (2)  the 
ns,  as  shown  by  the  criteria  used  to  evaluate  the  con¬ 
tributions;  and  (3)  the  mode  of  investigation  of  particular 
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research  Problems.  The  place  ol  mathematics  in  an 
empirical  Reid  of  science  Is  discussed  with  particular 
reierence  to  natural  language  research. 
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Thompson  Ramo  Wooldridge,  Inc.  Space  Technology  Labs. , 
Redondo  Beach,  Calif. 

CESIUM  ION  BEAM  NEUTRALIZATION  IN  VEHICULAR 
SIMULATION,  by  J.  M.  Seller.,  Jr.  and  R.  F.  Kemp. 
11961]  63p.  lncl.  illus.  diagrs.  refs.  (APOSR-937) 

( A F  49(638)886)  Unclassified 

Presented  at  Nat'l.  IAS-ARS  Joint  Meeting,  Los  Angeles, 
Calif. ,  June  13-16,  1961. 

A  series  of  experiments  are  described  which  relate  to 
the  charge  neutralization  of  a  broad  cesium  ion  beam 
under  circumstances  which  simulate  the  conditions  of 
space.  This  has  been  accomplished  by  the  use  of  pulsed 
beams  and  by  the  control  of  the  boundary  conditions  in 
such  a  manner  as  to  reduce  to  an  extremely  low  level  the 
electric  fields  between  these  boundaries  and  the  ejected 
plasma.  In  the  Ion  engine,  the  period  of  Ion  turn-around 
has  been  reduced  to  values  below  the  present  limits  of 
measurement  (-  ly  sec);  the  eje.-'ed  plasma  possassed 
a  high  degree  of  overall  neutrality.  The  experiments 
also  demonstrated  that  for  fixed  Ion  source  perveance 
the  neutralization  Is  Independent  of  the  acceleration 
voltage.  In  considering  the  relationship  of  these  experi¬ 
ments  to  the  theoretical  treatments  of  charge  neutraliza¬ 
tion,  4  factors  are  emphasized;  (1)  The  neutralizer  con¬ 
figuration  is  of  Importance  In  the  behavior  of  the  beam; 

(2)  There  are  pronounced  differences  between  the  transi¬ 
ent  behavior  of  the  plasma  and  after  the  plasma  has  en¬ 
countered  the  boundaries;  (3)  The  energies  of  the  elec¬ 
trons  In  the  plasma  In  flight  are  of  ihe  order  of  volts, 
and  the  thermal  energies  which  the  electrons  possess 
from  the  hot  cathode  are  of  re'-ondary  Importance;  and 
(4)  Non- conservative  processes,  by  which  at  least  some 
of  the  electrons  acquire  an  additional  energy,  are  present 
during  both  the  flight  period  and  the  steady  6tate  period 
of  the  plasma.  These  considerations  point  out  the  area 
toward  which  the  experimental  observations  and  theoreti¬ 
cal  treatments  should  mutually  converge. 


3071 

Thompson  Ramo  Wooldridge,  inc.  Space  Technology  Labs. , 
Redondo  Beach,  Calif. 

ION  BEAM  NEUTRALIZATION,  byJ.  M.  Sellen,  Jr. 
Quarterlv  progress  rept.  no.  7,  Dec.  1,  1961-Mar.  1, 
1962.  Apr.  1,  1962,  49p.  lncl.  diagrs.  (AF  49(638)8  8  6) 

Unclassified 

E:q>eriraental  and  theoretical  Investigations  are  reported 
on:  (1)  measurements  of  the  potential  In  a  plasma  ejected 
from  an  Ion  engine,  (2)  measurements  of  the  temperature 
In  the  electron  component  of  that  plasma,  and  (3)  develop¬ 
ment  of  very  broad  beam  Ion  sources  with  perveances 
-5  3  2 

up  to  and  exceeding  2  x  10  amps'v 
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Thompson  Ramo  Wooldridge,  Inc.  Space  Technology  Labs. , 
Redondo  Beach,  Calif. 

MECHANICS  OF  PLASMA  FORMATION  IN  COLUSION- 
LESS  PLASMA  BEAMS  (Abstract),  by  W.  Bernstein  and 
J.  M.  Sellen,  Jr.  |1962]  fljp.  |AF  49(638)886] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Atlantic 
City,  N.  J.,  Nov.  23-Dec.  1,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series n,  v.  8: 

T55T  Feb.  2:8,  1963. 

The  plasma  potential,  electron- velocity  distribution, 
and  Ion  density  have  been  studied  as  functions  of  position 
In  synthetic-plasma  beams  for  various  electron-injection 
conditions,  and  for  both  the  pulsed,  in-flight,  period  and 
the  steady- state  period  after  the  plasma-front  arrival  at 
the  collector.  Significant  differences  between  these 
periods  occur  when  electron- Injection  energy  Is  substan¬ 
tially  larger  than  the  energy  from  thermionic  emission. 
During  the  In- flight  period,  electron- velocity  distributions 
are  non- Maxwellian  In  the  region  near  the  Injection,  and, 
at  greater  distances,  attain  a  lower  temperature, 
Maxwellian  character.  Beam  divergence  Is  determined 
by  the  high- kinetic-energy  electrons  present  In  the  In¬ 
jection  region.  In  steady  state,  electron-velocity  dis¬ 
tributions  appear  Maxwellian  with  a  uniform  temperature 
throughout  the  beam;  this  temperature  Is  Intermediate 
between,  the  extremes  In  the  tn- flight  situation  and  results 
In  a  reduced  ion  divergence.  Ion- electron  coupling  Is 
Indicated  in  both  In- flight  and  steady- state  situations. 
Rapid  noncollisional  thermallzatlon  of  electrons  Is  Indi¬ 
cated  lr.  the  steady  state.  Evidence  for  the  presence  of 
oscillations  In  the  plasma  beam  Is  presented. 
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Thompson  Ramo  Wooldridge,  Inc.  Space  Technology  Labs. , 
Redondo  Deach,  Calif. 

1.  SYNTHESIS  OF  COLUStONLESS  PLASMA  BEAMS 
(Abstract),  by  J.  M.  Sellen,  Jr.  and  W.  Bernstein. 

[1962]  [l]p.  (AF  49(638)886]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  Atlantic 
City,  N.  J.,  Nov.  28-Dec.  1,  1962. 

Publtshed  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  8: 
T527"Feb.  "23,  1963. 

Techniques  have  been  developed  for  the  synthesis  of 
high  directed  velocity  Ce-lon  plasma  beams.  The  plasma 
densities  are  such  that  Debye  lengths  are  small  compared 
to  the  beam  dimensions,  yet  colllson-mean-free  paths 
are  much  larger  than  the  beam  dimensions.  The  Ions 
are  generated  by  contact  Ionization  of  Ce  upon  a  hot 
planar  W  surface  2. 5  cm  In  dtam  and  are  accelerated 
electrostatically  by  a  planar  W  grid.  The  acceleration 
distance  Is  variable,  but  is  generally  of  the  order  of  1 
mm.  Electrons  are  Introduced  Into  the  Ion  stream 
through  fully  or  partially  Immersed  W- wire  neutralizers. 
Ion  densities  In  the  plasma  range  from  10-10  lons/cm 
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and  Ion  velocities  from  2  x  10®— 5  x  10®  ctn/sec  depend¬ 
ing  upon  acce'c;«uon  voltages.  A  minimum  divergence 
anelc  oi  ~3*  results  from  electrostatic  lens  effects  In 
the  acceleration;  additional  divergence  depends  upon  the 
Injection  energies  of  the  electrons.  Diagnostic  techniques 
for  these  plasmas  are  presented.  Interaction  of  the 
plasma  beam  with  solenoldal  and  with  transverse  mag¬ 
netic  fields  Is  being  studied.  Application  of  these  studies 
to  exospheric  phenomena  Is  discussed. 
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Toronto  U.  Inst,  of  Aerophystcs  (Canada). 

INVESTIGATIONS  OF  AEHODYNAMICALLY  GENERATED 
SOUND,  by  H.  S.  Rlbner.  Final  rept.  Jan.  1962.  6p. 
(UTtA  rept.  r».  81)  (APOSR-2I48)  (AF  49(638)249) 

AD  288991  Unclassified 

Aerodynamlcally  generated  sound  Is  studied.  Thirteen 
Investigations  were  completed  dealing  with  (1)  Aeolian 
tones;  the  sound  emitted  by  a  rod  In  an  alrstream,  and 
the  associated  forces;  (2)  boundary  layer  noise- rigid  wall; 
the  direct  sound  generated  by  the  turbulent  boundary 
layer  of  a  spinning  thick- walled  cylinder:  (3)  boundary 
layer  noise  -  flexible  wall:  the  sound  generated  by  panel 
vibration  excited  by  turbulent  duct  flow  (simulation  of 
boundary  layer  flow);  and  (4)  aerodynamic  noise  theory, 
particularly  jet  noise.  (Contractor's  abstract) 
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Toronto  U.  Inst,  of  Aerophyslcn  (Canada). 

ON  THE  PREDICTION  OF  FATIGUE  LIFE  UNDER 
RANDOM  LOADING,  by  E.  D.  Poppleton.  Feb.  1962 
[36]p.  Incl.  dlagrs.  tables,  refs.  (UTIA  rept.  no.  82) 
(AFOSR-2258)  (AF  49(638)548)  AD  277169 

Unclasstflen 

A  review  Is  given  of  some  current  methods  of  estimating 
fatigue  damage  and  a  new  damage  equation  Is  derived 
based  on  the  work  of  Corten  and  Dolan,  and  Torbe.  This 
equation  is  applied  to  the  case  of  a  stationary  Gaussian 
stress  history  and  a  discussion  is  given  of  the  parameters 
appearing  In  the  resulting  equation  for  the  fatigue  life. 
(Contractor's  abstract) 
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Toronto  U.  Inst,  of  Aerophystcs  (Canada). 

REVIEW  OF  FATIGUE  RESEARCH  AT  INSTITUTE  OF 
AERDPHYS1CS.  by  E.  D.  Poppleton.  Final  rept.  Mar. 
1959- Mar.  1962  [ll)p.  Incl.  lllus.  dlagrs.  (ITPA 
review  no.  21)  (APOSR-3693)  (AF  49(638)548' 

Unclassified 

This  review  gives  a  brief  description  of  an  investigation 
of  the  fatigue  of  aluminum  alloy  specimens  under  random 
axial  loading. 
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[  Tot  onto  U.  Inst,  of  Aerophystcs  (Canada)] 

ELECTRON  EXCITATION  FOR  THE  PROBING  OF  LOW 
DENSITY  GAS  FLOWS,  by  E.  P.  Muntz,  E.  O.  Gadamer, 
andD.  J.  Marsden.  [1962]  [27 jp.  incl.  dlagrs.  tables. 
(AFOSR-3694)  (A F  49(638)548)  Unclassified 

This  paper  describes  the  status  of  electron  excitation 
as  a  probe  for  low  density  gas  flows.  The  beam  Is  most 
reliably  used  when  pressures  range  between  0.1  u  Hg 
and  300  u  Hg.  The  primary  usefulness  of  the  probe  is 
Its  ability  to  measure  at  a  point  in  a  flow  the  static  pa¬ 
rameters  of  temperature  and  density. 
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Toronto  U.  Inst,  of  Aerophystcs  (Canada). 

THEORETICAL  INVESTIGATIONS  OF  THE  DYNAMICS 
OF  BODIES  ENTERING  THE  ATMOSPHERE,  by  B.  Etkln. 
Final  technical  rept.  1960-1661.  Jan.  1662,  5p. 

(UTtA  rept.  no.  80)  (APOSR-2004)  (AF  49(638)761) 

AD  272996  Unclassified 

Three  theoretical  investigations  were  completed.  They 
dealt  with  (1)  the  longitudinal  dynamics  of  a  lifting  ve¬ 
hicle  In  orbital  Right;  (2)  perturbations,  caused  by  pitch¬ 
ing  oscillations,  to  the  trajectory  of  a  lifting  vehicle 
during  reentry;  and  (3)  transition  from  a  satellite  orbit 
to  an  equilibrium  glide.  (Contractor's  abstract) 


3079 

Toronto  U.  Inst,  of  Aerophystcs  (Canada). 

RESEARCH  IN  MAGNETOGASDYNAMICS,  byj.  H.  de 
Leeuw.  Final  technical  rept.  Mar.  28,  1962.  Up. 

(A FOSR-2431)  (AF  49(6T8)823)  AD  283026 

Unclassified 

The  basic  objective  was  the  study  of  the  flow  of  ionized 
gases  with  the  particular  purpose  of  considering  the 
Influence  of  electric  and  magnetic  fields.  A  design  study 
was  made  for  a  plasma  tunnel  In  which  the  Ionized  gas 
flow  ts  produced  by  passing  the  working  gases,  argon  or 
nitrogen,  through  an  flectrtc  arc.  It  was  concluded  that 
a  tunnel  with  a  cryogenic  pumping  system  would  be  the 
most  economical  one  for  providing  a  capability  of  expand¬ 
ing  the  flow  to  static  pressures  of  the  order  of  a  few 
u  Hg.  A  first  project  involved  the  study  of  langmulr 
probes  for  the  determination  of  electron  temperature 
and  charged  particle  concentration  In  a  low  density  plasma 
flow.  Experiments  performed  at  2  levels  of  charged- 
pat  ttcle  concentration  showed  that  the  electron  tempera¬ 
ture  appeared  to  be  lower  than  the  ion  temperature.  The 
other  projects  have  been  started  Involving  the  use  of  a 
large  capacity  energy  storage  system  for  the  production 
of  strong  magnetic  fields.  This  storage  system  ts  be- 
l.eved  to  be  of  a  novel  nature  since  It  employs  electro¬ 
lytic  capacitors  without  requiring  a  special  crow  bar 
arrangement  to  protect  them  from  the  reverse  voltage 
pulse  associated  with  the  usually  underdrmped  clrcutts. 

A  description  of  the  projects  using  this  capacitor  bank 
Is  Included.  The  first  concerns  the  Influence  of  a 
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magnetic  field  on  the  properties  of  the  boundary  layer 
in  an  electrically  conductive  gas.  The  second  Is  a  study 
of  the  Interaction  of  shock-lor.lzed  argon  with  a  magnetic 
:  eld. 
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Toronto  U.  Inst,  of  Aerophyslcs  (Canada). 

THE  USE  OF  LANGMUIR  PROBES  IN  LOW  DENSITY 
PLASMA  FLOWS,  byj.  B.  French,  A.  A.  Sonin,  and 
J.  H.  de  Leeuw.  [1962]  [24jp.  Incl.  dlagrs.  tables, 
refs.  [AF  49(638)823]  '  Unclassified 

Published  In  Rarefied  Gas  Dynamics:  Proc.  Third 
Ir.tcrnatT.  Symposium,  Parts  (France)  (June  1862), 

New  York,  Academic  Press,  Suppl.  2.  v.  2:471-494, 

1963.  (A  FOSR-5310) 

An  experimental  study  of  Langmuir  probes  which  are 
small  In  relation  to  neutral  particle  mean  free  paths  is 
presented.  The  probes  were  studied  In  a  moderately 
supersonic  plasma  stream  at  high  and  low  ion  concentra¬ 
tions.  Probe  theory  Is  reviewed  and  extended,  and  by 
comparison  with  experiment  It  Is  indicated  that  these 
small  probes  can  be  used  for  the  determination  of  plasma 
properties  when  care  Is  exercised  In  ascertaining  the 
conditions  to  which  the  probe  is  subjected.  In  particular, 
the  charged  particle  mean  free  paths  in  terms  of  the  probe 
size  and  the  ratio  of  electron- to- ion  temperature  are  of 
importance.  The  probes  were  used  in  the  study  of  the 
stagnation  region  in  front  of  a  blunt  body.  (Contractor's 
abstract) 


308! 

Toronto  U.  Inst,  of  Aerophyslcs  (Canada). 

A  HIGH-SPEED  MULTI-SOURCE  SPARK  CAMERA,  by 
J.  H.  de  Leeuw,  I.  1.  Glass,  and  L.  E.  Heuckroth. 

Feb.  1962  {58]p.  incl.  illus.  diagrs.  refs.  (UTIA  tech¬ 
nical  note  no.  26)  (AFOSR-3088)  (Sponsored  jointly  by 
Atr  Force  Office  of  Scientific  Research  under  AF  •'£)- 
(638)8  23,  Defence  Research  Board  of  Canada,  and  Office 
of  Naval  Research)  Unclassified 

Some  details  are  given  of  the  design,  operation,  and 
applications  of  an  8  channel  Cranz-Schardln  typo  high¬ 
speed  multiple  spark  source  camera  suitable  for  optical 
studies  of  nonstationary  flow  phenomena  in  gases  ar.d 
transparent  liquids  and  solids.  The  camera  has  been 
successfully  applied  to  the  Investigation  of  cylindrical 
and  spherical  explosions  and  implosions,  underwater 
blasts,  stress  waves  in  plastics  and  Impact  in  glass 
panelr. 


3082 

Toronto  U.  Inst,  of  Aerophyslcs  (Canada). 

ATTITUDE  STABILITY  OF  ARTICULATED  GRAVITY- 
ORIENTED  SATELLITES.  PARTI.  GENERAL  THEORY. 
ANT  MOTION  IN  ORBITAL  PLANE,  by  B.  Etkln.  Nov. 
1562  [48 ]p.  Incl.  dlagrs.  tables.  (UTtA  rept.  no.  89) 

(AF  AFOSR-62-40)  AD  299840  Unclassified 

A  theoretical  framework  Is  presented  for  analyzing  the 
rotational  and  relative  motions  of  compound  satellite 
systems.  It  consists  essentially  of  expressions  de¬ 
rived  for  the  forces  and  moments  acting  on  the  constituent 
bodies,  and  of  their  utilization  In  Lagrange's  equation  to 
find  the  equations  governing  the  motion  of  the  system. 

The  methed  is  applied  to  a  specific  system  Intended  for 
passive  attitude  stabilization,  and  numerical  examr .  .s 
are  calculated.  The  design  is  found  to  provide  darning 
to  1  2  amplitude  in  as  little  as  1/3  of  an  orbit,  and  to 
have  small  response  to  orbit  elllpticlty. 


3083 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

A  NUMERICAL  SOLUTION  FOR  THE  FREE- MOLECULE 
IMPACT- PRESSURE  PROBE  RELATIONS  FOR  TUBES 
OF  ARBITRARY  LENGTH,  by  J.  H.  de  Leeuw  and  D.  E. 
Rothe.  Dec.  1962  [49]p.  incl.  dlagrs.  tabes.  (UTtA 
rept.  no.  88)  (APOSR-4694)  (AF  aFOSR-62-98) 

AD  401240  Unclassified 

A  numerical  analysis  was  made  of  the  free- molecule 
Impact-pressure  probe  relations  for  circular  tubes  at 
zero  angle  of  attack.  A  computer  program  was  written, 
and  the  calculations  were  carried  out  by  an  IBM- 650 
electronic  computer  for  specific  speed  ratios  In  the 
range  between  zero  and  twenty  and  foi  tube  geometries 
varying  from  an  orifice  to  an  infinitely  long  tube.  Graphs 
and  data  are  presented.  The  impact- tube  relations  used 
were  originally  developed  in  UTIA  rept.  no.  52  by  Karris 
and  Patterson,  <vho  assumed  a  Maxwellian  random  motion 
of  the  gas  molecules  entering  the  tube  and  diffuse  reflec¬ 
tion  of  the  molecules  from  the  tube  walls. 
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Toronto  U.  Inst,  of  Aerophyslcs  (Canada). 

THE  FREE- MOLECULE  IMPACT-PRESSURE  PHOBE 
OF  ARBITRARY  LENGTH,  by  D.  E.  Rothe  and  J.  H. 
de  Leeuw.  [1962]  [2]p.  Incl.  diagr.  (AF  AFOSR-62-98) 

Unclassified 

Published  in  AIAA  Jour. ,  v.  1:  220-221,  Jan.  1963. 

This  note  is  written  to  supplement  the  work  recently 
published  by  Pond  (Jour.  Aerospace  Scl. ,  v.  29,  Aug. 
3962}  The  results  reported  agree  with  Pond’s  where 
comparison  is  possible,  but  were  obtained  by  a  completely 
Independent  and  different  analysis  of  the  underlying  the¬ 
ory  late  tn  1961 .  Calculations  were  performed  with  the 
aid  o:  an  IBM-650  computer  for  specific  speed  ratios  be¬ 
tween  0  and  20  uid  for  tube  geometries  ranging  continu¬ 
ously  from  an  orifice  to  an  infinitely  long  tube. 
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Toronto  0.  Inst,  of  Aerophyat cs  (Canada). 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE 
SOUND  GENERATED  BY  THIN  STEEL  PANELS  EX¬ 
CITED  BY  TURBULENT  FLOW  (BOUNDARY  LAYER 
NOISE),  by  G.  &  Ludwig.  Nov.  1962,  lv.  tncl.  lUus. 
dlagrs.  tables,  refs.  (UTIA  rept.  no.  87)  (APOSR- 
4740)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)249  and  AF  AFOSR-62-267 
and  Defence  Research  Board  of  Canada)  Unclassified 

The  sound  power  radiated  by  a  series  of  11-  x  11-in. 
steel  panels  excited  by  fully  developed  turbulent  channel 
flow  has  been  studied.  Four  thlclcnesses  of  panel  were 
used:  0.0015,  0.002,  0.004,  and  0.008  In.  Two  long 
acoustically  quieted  air  ducts  of  8-  x  12-  and  1-  x  12-in. 
Inside  cross  sections  were  ased  to  provide  the  turbulent 
flow.  The  maximum  flow  speed  at  the  duct  center  line 
was  about  180  fps.  The  acoustic  efficiency,  defined  as 
radiated  acoustic  power  divided  by  boundary- layer  fric¬ 
tion  power,  has  been  calculated  for  the  various  panels. 
These  efficiencies  compared  to  those  of  a  Jet  and  of 
a  turbulent  boundary  '■  uyer  on  a  rigid  walL  For  low  sub¬ 
sonic  Mach  numbers  and  thin  panels,  the  efficiencies 
attained  were  greater  than  that  of  a  turbulent  boundary- 
layer  on  a  rigid  wall  by  at  least  a  factor  of  10  and  greater 
than  that  of  a  jet  by  a  factor  of  more  than  100.  Extrapola¬ 
tion  of  the  test  data  to  Include  high  subsonic  Mach  numbers 
and  thicker  panels  suggests  that  the  flexible  panel  mecha¬ 
nism  for  generating  sound  may  prove  relatively  more 
efficient  than  the  other  2  mechanisms  over  a  fairly  wide 
range  of  these  parameters. 


3086 

Toulouse  U.  (France). 

(RESEARCH  ON  THE  VOLUME'  vEGULATlON 
OF  THE  ALDOSTERONE  SECR.  .  N]  Recherches  sur 
la  regulation  volumetrique  de  la  se'cretlon  de  Valdo- 
ste'rone,  by  A.  Balsset,  L.  Douste-Blazy  and  others. 
(1962]  (6]p.  lncl.  dlagrs.  (APOSR-J181)  (AF  61(052)- 
411)  AD  400052  Unclassified 

Also  published  in  Ann.  Endocrinol.,  v.  23  :  419-424, 

15517 

The  effects  of  auricular  distention  on  the  secretion  of 
aldosterone  In  the  normal  dog  before  and  after  vagotomy, 
decerebration,  hypuphysectomy,  and  hypothalamic 
lesions  wer6  studied.  It  was  noticed  In  the  anesthetized 
dog  that  distention  of  the  right  auricle  diminishes  the 
aldosterone  secretion  by  at  least  50%.  Th‘,3  effect  Is 
suppressed  by  vagotomy  or  posterior  hypothalamic 
lesions,  but  It  ts  maintained  after  hypophysectomy  or 
anterior  hypothalamic  lesions.  Distention  of  the  left 
auricle  did  not  Influenced  aldosterone  secretion. 


Training  Center  for  Experimental  Aerodynamics, 

Brussels  (Belgium). 

MATHEMATICAL  STUDY  ON  KINETIC  THEORY  OF 
GASES  APPLIED  TO  LOW  DENSITY  HIGH  SPEED  FLOW, 
byj.  J.  Smolderen.  Final  rept.  Jan.  31,  1962,  5p. 
(AFOSR-2490)  (AF  61(052)486)  AD  289458 

Unclassified 

The  solution  of  a  simplified  form  of  the  unsteady  shock 
problem,  using  a  more  schematic  discontinuous  distribu¬ 
tion  funetton  as  suggested  by  Lees  In  his  treatment  of  the 
Rayleigh  problem,  has  been  obtained.  Also,  a  general 
discussion  of  the  mathematical  type  of  the  partial  differ¬ 
ential  systems  obtained  for  various  choices  of  moment 
equations  has  been  made.  The  study  of  the  singularity 
obtained  earlier  has  been  started  foi  the  case  of  the  1- 
dlmensional  model.  The  various  approximations 
methods  available  for  the  treatment  of  the  Boltzmann 
equation  are  compared,  particularly  those  based  on  the 
moment  equations.  Finally,  the  study  of  steady  state 
boundary  condition  problems  for  the  linearized  model 
equation  was  initiated.  The  equation  Is  found  to  be  of 
singular  parabolic  type  according  to  the  terminology 
of  Gevrey. 


3088 

Training  Center  for  Experimental  Aerodynamics, 

Brussels  (Belgium). 

A  ONE  DIMENSIONAL  MATHEMATICAL  MODEL  FOR 
THE  BOLTZMANN  EQUATION,  byj.  J.  Smolderen. 

Oct.  1962,  56p.  lncl.  dlagr.  refs.  (Technical  note  no. 

10)  (APOSR-4368)  (AF  61(052)486)  Unclassified 

A  1-dlmenstonal  model  for  the  Boltzmann  equation  of 
kinetic  theory  of  gases  Is  proposed,  in  order  to  study 
the  validity  of  the  usual  approximation  method  and  the 
behavior  of  the  solutions  near  the  free  molecule  limit. 
The  Interaction  term  Is  very  similar  to  the  Fokker 
Planck  term.  The  conservation  of  mass,  momentum 
and  energy  results  from  the  particular  :vrm  assumed 
for  the  Interaction  term  and  the  only  equilibrium  solu¬ 
tions  are  shown  to  be  of  Maxwell-type.  Hydrodynamic 
equations  similar  to  the  Navter- Stokes-  Fourier  equations 
are  derived  In  the  usual  way  under  the  asuumption  of 
small  gradients.  Shock  waves  are  shown  to  exist  tn 
supersonic  flows.  The  distribution  function  te  obtained 
In  the  case  of  a  spatially  uniform  condition  and  the 
existence  of  an  Infinite  number  of  a  relaxation  modes 
and  corresponding  relaxation  times  Is  shown.  The 
linearized  versions  of  the  model  equation  are  established 
with  particular  emphasis  on  the  simplest  problesm  of 
heat  conduction  and  wave  propagation  and  the  usefulness 
of  Fourier  transformation  with  respect  to  the  velocity 
component  Is  indicated.  Finally,  the  behavior  of  the 
solutions  near  the  free  molecule  limit  Is  briefly  in¬ 
vestigated  for  steady  state  conditions.  Existence  of  a 
singular  behavior  for  slow  molecules,  analogous  to 
boundary  layer  phenomenon,  is  Indicated  and  the  equation 
Is  shown  to  reduce  to  a  singular  parabolic  equation 
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studied  by  Gevrey,  In  the  region  of  Interest.  The 
leading  terms  in  the  deviation  from  free  molecule  data 
are  found  to  be  of  the  order  of  the  cube  root  of  an  Inter¬ 
action  parameter,  playing  a  role  analogous  to  the  Knudsen 
number. 


3039 

Training  Center  for  Experimental  Aerodynamics, 

Brussels  (Belgium). 

LAMINAR  SEPARATION  IN  SUPERSONIC  FLOW,  by 
J.  J.  Gtnoux.  Final  rept.  Dec.  1,  1961-Sept.  30,  1902 
[45Jp.  lncl.  illus.  dlagrs.  tables.  (AFOSR-4238) 
(AFEOAR-62-52)  AD  292901  Unclassified 

A  preliminary  experimental  Investigation  has  been 
made  of  the  effect  of  3-dlmenslonal  flow  perturbations 
on  the  heat- transfer  rate  in  the  reattachment  region  of 
a  laminar  flow  behind  a  2-dlmenslonal  backward-facing 
step.  It  was  found  that  the  mean  value  of  the  heat- trans¬ 
fer  rate  was  Increased  by  as  much  as  70%  by  the  pres¬ 
ence  of  strong  flow  perturbations,  while  the  recovery- 
factor  increased  approximately  from  the  laminar  value 

2_  2 _ 

(  ,'P  )  to  the  turbulent  one  ( y  P  J .  A  novel  technique  of 

heat- transfer  measurements  was  used,  by  which  heat 
was  uniformly  dissipated  on  the  surface  of  the  model. 

A  theory  has  been  developed  for  the  case  of  a  supersonic 
flow  over  a  flat  plate,  which  gives  an  exact  solution  of 
the  boundary  layer  equations  when  heat  is  uniformly 
dissipated  on  the  surface.  It  was  shown  in  particular 
that  the  ratio  of  the  heat  transfer  coefficient  for  an  Iso¬ 
thermal  wall  to  the  heat- transfer  coefficient  for  uniform 
heat-flux  is  a  constant  Independent  of  Mach  number  and 
Reynolds  number.  Numerical  integration  showed  that  It 
Is  equal  to  0.72;  Independently  of  the  Prandtl  number  In 
the  range  0.5  to  1.0.  (Contractor's  abstract) 


3090 

Trieste  U.  [Mathematical  Inst.  ]  (Italy). 

ON  THE  NONSTATIONARY  NAVI ER- STOKES  SYSTEM, 
by  T.  Kato  and  H.  Fujlta.  [1962]  (18)p.  (AFOSR-4372) 

(AF  EOAR-62-7)  AD  295874  Unclassified 

Also  published  in  Rend.  Sem.  Matem.  Unlv.  Padova, 
v.  32:  243- 2657 1962. 

A  number  of  works  have  been  published  on  the  initial 
value  problem  for  the  nonstationary  Navler-Stokes  eoua- 
ttons.  As  yet  the  existence  of  a  global  solution  (in  time) 
has  not  been  proved  for  the  3-dlmenslonal  flow  for  suf¬ 
ficiently  general  Initial  conditions:  but  it  now  appears 
that  the  existence  and  uniqueness  of  a  genuine  solution 
which  le  local  In  time  nave  been  established.  An  attempt 
is  made  to  deduce  an  existence  and  uniqueness  theorem 
by  means  of  Hilbert  space  theory.  The  ultimate  objec¬ 
tive  is  proof  of  the  theorem  in  its  classical  form.  As  a 
preliminary  step  to  this  goal,  a  somewhat  weaker  form 
Is  proved  as  an  existence  and  uniqueness  theorem  on  the 
initial  value  problem  of  the  Navler-Stokes  equation  re¬ 
garded  as  a  nonlinear  operator  equation  in  an  appropri¬ 
ate  Hilbert  space. 


3091 

Trieste  U.  [Mathematical  Inst.  ]  (Italy). 

[THEOREM  OF  LOCAL  CHARACTER  FOR  THE  NAVIER- 
STOKES  SYSTEM  AND  STABILITY  OF  STATIONARY 
SOLUTIONS]  Teoreml  de  tipo  locale  per  11  sistema  de 
Navler-Stokes  e  stabilita  delle  solurloni  staztonarle, 
by  G.  Prodi.  [1962]  [24jp.  lncl.  refs.  (AFOSR-4373) 

(AF  EOAR-62-7)  Unclassified 

Also  published  In  Rend.  Sem.  Matem.  Unlv.  Padova, 
v.  32:  374-357“l962. 

This  work  is  a  study  of  the  Navler-Stokes  system 

'll 

—  =  (u  .  grad)u  -  Au  =  -  grad  p  +  f 

dlv  u  =  0  (u  =  (u  ,  u2>  Ug)) 

In  a  3- dimensional  bounded  open  set.  Existence  and 
uniqueness  theorems,  of  local  character  with  respect 
to  t,  are  given  for  the  mixed  problem.  The  approach  to 
the  problem  Is  similar  to  Sobolewski ’s;  but  some  Improve¬ 
ments  are  supplied  by  a  _iore  direct  method.  With  a 
view  to  applications  to  other  problems,  there  Is  an 
estimate  of  the  Interval  wh'-re  the  existence  of  the  solu¬ 
tion  Is  assured.  The  problem  of  stability  ot  stationary 
solutions  Is  considered,  more  exactly  it  Is  proved  that. 

If  the  variation  operator  associated  to  a  stationary  solu¬ 
tion  u*  has  the  whole  spectrum  with  positive  real  part, 
the  solution  u*  Is  asymptotlcaUy  stable.  This  statement 
is  tmpllcltly  assumed  In  all  the  papers  but  there  was  no 
evidence  that  It  has  been  proved. 

3092 

Tufts  U.  Dept,  of  Chemistry,  Medford,  Mass. 

PYROLYSIS  OF  ALLYUC  ACETATES.  II.  by  F.  I,. 
Greenwood.  [1962]  [4]p.  lncl.  rels.  (AFOSR-2I20) 

(AF  49(638)292)  Unclassified 

Also  published  In  Jour.  Org.  Chem. ,  v.  27  :  2308-2311, 
July  1962. 

2- Acetoxy-trans-3- hexene  and  4-acetoxy- trans- 2- hexene 
have  been  pyrolyted  under  conditions  that  gave  partial 
pyrolysis.  Both  esters  gave  rise  to  a  mixture  of  1,3- 
and  2,4-hexadler.e,  the  2-acetoxy  compound  giving  some¬ 
what  more  of  the  1,  3-dlene  and  the  4-acetoxy  compound 
giving  more  of  the  2, 4-dlene.  The  1, 3-dl»ne  was  pre¬ 
dominantly  the  trans  Isomer,  and  about  half  of  the 
2,4-dione  was  the  trans,  trans  Isomer.  The  unpyrolyzed 
ester  recovered  in  each  case  was  the  same  mixture  of 
2-acetoxy  and  4-acetoxy  compounds.  Clearly,  the  esters 
underwent  Isomerization  during  the  pyrolysis,  and  In 
this  Isomerization  the  trans-alkene  configuration  was 
essentially  retained.  (Contractor's  abstract) 


3093 

Tufts  U.  Dept,  of  Chemistry,  Medford,  Mass. 

THE  MOLOZOKlDE  AS  AN  INTERMEDIATE  IN  THE 
ALKENEOZONE  REACTION,  by  F.  L.  Greenwood  and 
S.  Cohen.  [19C2]  [2]p.  (Contribution  no.  290)  (APOSR- 
J664)  (AF  49(638)292)  AD  415477  Unclassified 
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AUo  published  In  Jour.  Org.  Chem. ,  v.  28:  1159-1160, 
Apr.  1963." 


3-Octene  (cts-  and  trans-)  (I)  (20  mM)  was  ozonized  In 
40  ml  pentane  at  -95 *  with  18  mM  O^,  and  the  mixture 

■warmed  to  -85°  (mild  eruption),  the  crystals  disappeared, 
and  the  temperature  was  -65°.  The  ozonation  mixture 
was  40  mM  of  I  and  38  mM  treated  at  -95°  with  440 

mM  Isopropyl  Grlgnard  reagent,  and  the  product  distilled 
gave  (possible  test  for  a -glycol)  IS.  1  mM  of  2-methyl-3- 
pentanol  (II),  bp  52°,  n^5  1.4148  (3, 5-d!nltrobenzoate 


mp  89.4-90.2°!  and  17.3  mM  of  2- methyl-3- heptanol, 

25 

bp  83°,  n  1.4240.  trans-3- Hexene  (38  mM)  similarly 
29  D 


treated  at  -115  °  with  0^,  then  with  342  mM  of  Isopropyl 
Grlgnard  reagent  and  the  product  distilled,  gave  17.3  mM 
of  dl-hexane-3, 4-dlol  (bls(3,5-dlnltrobenzcate)  mp 
166.2-167.40],  15.  6  mM  of  n,  and  101  mM  of  Iso-PrOH. 
Similarly,  36.7  mM  cls-3-hexene  gave  47.0  mM  It  and 
21.8  mM  Iso-PrOH.  These  results  Indicated  that  the 
molozonide  was  an  existing  species  at  a  sufficiently  low 
temperature.  The  mechanism  of  the  reaction  was  dis¬ 
cussed. 


3094 

Tufts  U.  Inst,  for  Psychological  Research,  Medford,  Mass. 

INNOVATION  IN  TASK  ORIENTED  COMMUNICATION, 
by  T.  B.  Roby.  Final  rept.  Aug.  1962  [15]p.  (AFOSR- 
J1372)  (AF  A FOSR- 62-372)  AD  428333  Unclassified 

The  objective  of  this  project  was  to  examine  the  processes 
whereby  people  develop  a  new  language  to  deal  with  a 
distinctively  new  environment  or  task.  The  Impetus  for 
this  research  came  from  the  observation  that  whenever 
a  new  technological  development  Is  Introduced,  the 
people  most  closely  connected  with  It— for  example,  tech¬ 
nicians  and  operators— very  rapidly  develop  a  convenient, 
concise  jargon  which  permits  them  to  express  themselves 
and  to  cope  with  whatever  the  coordlnatlve  requirements 
of  the  task  may  be.  Typically,  of  course,  this  language 
innovation  Is  based  upon  a  transfer  of  existing  language 
elements.  The  present  study  them  Is  prepared  to  sei  up 
such  conditions  deliberately  and  in  a  controlled  way,  and 
to  study  the  determinants  of  the  new  language  construc¬ 
tion  as  well  as  to  study  the  form  that  the  language  Itself 
takes.  The  results  of  this  study  indicated  better  per¬ 
formance  for  the  2-way  conversation  condition.  It  also 
Indicated  c  Florences  In  stimulus  materials:  the  polygon 
for  which  the  variations  were  more  pronounced  were 
easier  to  Identify  than  those  Ir.  which  fine  details  had  to 
be  differentiated.  (Contractor's  abstract) 
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Tufts  U.  Inst,  for  Psychological  Research.  Medford,  Mass. 

HUMAN  ENGINEERING  BIBLIOGRAPHY.  1960-1961 , 
Oct.  1962  (344jp.  (ONR  rept.  no.  ARC-75)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  and 
Orflce  of  Naval  Research  under  Nonr-49413)  AD  401667 

Unclassified 


Features  of  this  compilation  of  references  to  human 
factors  Include:  (1)  Human  engineering:  methods,  facili¬ 
ties,  equipment,  and  general  references;  (2)  Systems 
of  men  and  machines;  (3)  Visual  inputs  and  processes; 

(4)  Auditory  Input  and  processes.  Including  speech  pro¬ 
duction  and  Intelligibility.  (5)  Other  sensory  inputs  and 
processes;  (6)  Input  channels:  choice  and  interaction; 

(7)  Body  measurements,  basic  physiological  limits  In 
motor  performance,  basic  motor  capacities,  and  per¬ 
ceptual  motor  skills:  (8)  Special  environmental  factors 
affecting  perfoi  roance:  (9)  Other  Individual  factors,  work 
conditions,  and  task  characteristics  that  affect  behav,oral 
efficiency;  and  (10)  Training  aids  and  devices  and  their 
use. 


3096 

Turin  U,  (Italy). 

ON  THE  GREEN'S  FUNCTION  OF  POTENTIAL 
SCATTERING,  by  M.  Verde.  Final  rept.  Sept.  29.  1962 
[37]p.  (A FOSR- 4055)  (AF  61(052)230)  AD  290637 

Unclassified 

Also  published  in  Nuovo  Cimento,  v.  24:547-566.  May 

T5S3; - 

The  Green’s  function  In  some  potential  scattering  prob¬ 
lems  of  spherical  symmetry  is  written  as  an  integral  of 
the  product  oi  the  Green's  function  Ga  corresponding  to 
the  angular  variables  and  Gr  corresponding  to  the  radial 
variables.  The  Integration  is  carried  along  a  suitable 
line  C  In  the  plane  of  complex  angular  momentum.  If  C 
surrounds  the  spectrum  of  Ga,  the  usual  partial  waves 
expansion  Is  obtained  If  C  surrounds  the  spectrum  of  Gr, 
a  different  expansion  results  which  Is  the  most  suitable 
for  describing  collisions  Involving  small  wave  lengths. 


3097 

Turin  U.  (Italy). 

DYNAMICAL  EQUATIONS  AND  ANGULAR  MOMENTUM, 
by  V  De  Alfaro.  T.  Regge,  and  C.  Rossetti.  [1962] 

[34]p.  in  cl.  ulagr.  table,  refs.  (A  F  61(052)230) 

Unclassified 

Published  in  Nuovo  Cimento,  Series  X,  v.  26:  1029- 
T382r"5ec.  1,  1962. 

In  this  paper  the  potential  scattering  is  described  in  terms 
of  Jost  functions  Ft*,  s)  of  the  variables  X  (angular  mo¬ 
mentum)  and  s  (energy).  In  particular  the  connection 
between  analytic  properties  of  F(X,  s)  and  double  dis¬ 
persion  relation  plus  ur.itarity  for  the  transition  ampli¬ 
tude  is  discussed.  It  ts  found  that  all  these  properties 
can  be  condensed  Into  an  Integral  representation  for 
Ft*,  "s)  and  a  nonlinear  identity.  This  identity  contains 
rougly  the  same  amount  of  Information  of  Khurt's  dis¬ 
persion  relations  for  the  scattering  amplitude  In  the 
energy  at  fixed  transmitted  momentum.  From  this 
identity  and  the  integral  representation  it  is  possible  to 
construct  P(X, ' s )  In  much  the  same  way  as 
Elankenbecler  et  a!,  are  constructing  die  double  spectral 
function  for  the  transition  amplitude  in  the  variables  s, 
t.  The  advantage  of  working  on  the  mass  shell,  ts  paid 
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for  by  the  nonlinearity  of  these  equations.  It  should  be 
pointed  out  that  In  this  method  there  are  no  subtraction 
troubles  and  that  it  is  possible  to  determine  the  location 
of  bound  states  and  resonances. 


3098 

Turin  V.  (Italy). 

HOLOMORPHY  DOMAIN  OF  THE  S- MATRIX  IN 
POTENTiAL  SCATTERING,  by  A.  Boftino  and  A.  M. 
I/ongonl.  j  1962]  [16jp.  lncl.  dlagrs.  (AF  61(052)230] 

Unclassified 

Published  In  Nuevo  Cs.nemo,  v.  24:  353-363,  Apr.  1362. 

This  *.s  a  study  of  the  holomorphy  doma'n  of  the  S-maitix 
in  the  case  of  potentials  V(z),  analytic  and  conveniently 
bounded  In  the  right  half  plane  of  z.  using  a  method  given 
by  T.  Regge  (Nuovo  Cimer.to,  v.  19  :  647,  1960). 


3099 

Turin  U.  (Italy). 

THE  MAXIMUM  ANALYTICITY  PRINCIPLE  IN  THE 
ANGULAR  MOMENTUM,  by  E.  Predazzi  and  T.  Regge. 
[1962]  [16}p.  [AF  61(052)230]  Ur.elasslflei 

Published  In  Nuovo  Cimento,  v.  24:  518-533,  May  1962. 

Chew  has  proposed  to  extend  this  maximum  ana'ydclty 
principle  to  angular  momentum.  So  f2r  analyticlty  of 
the  scattering  amplitude  In  the  angular  momentum  •  has 
been  proved  for  potential  scattering  only  when  Re  ('.  1  •» 

-  .  According  to  Chew  it  ought  to  he  possible  to  extend 
this  analytidty  in  the  whole  t  plane,  apart  from  those 
singularities  which  have  a  Tear  physical  interpretation 
in  terms  of  dynamical  resonances  or  bound  states.  In 
this  paper  it  is  shown  that  a  potential  with  a  strongly 
repulsive  core  may  be  the  way  out  of  the  dilemma  In  the 
sense  that  the  resulting  amplitude  Is  then  even  in  ('  •»  •) 
and  the  desired  analytical  continuation  Is  then  trivial. 

3100 

Turin  U.  (Italy!. 

PHASE  SHIFTS  AND  MODEL  POTENTIALS,  by  M 
Verde.  [I960]  [ll}p.  (AF  61(032)230)  Unclassified 


Published  In  Beltrage  zur  Entwicklung  der  Physlk, 
e37"ByTl.  Frauenfelder,  O.  Huber,  and  P.  Staheltn. 
Basel.  Blrkhauser  Verlag,  1960,  p.  231-241.  (Helv. 
Phys.  Acta,  Suppl.  5) 

Here  Is  a  brief  discussion  of  the  problem  of  fundamental 
Interest  tn  nuclear  physics,  concerning  the  corre¬ 
spondence  of  a  set  of  measured  phase  shifts  as  a  function 
of  the  energy  in  an  elastic  scattering,  to  a  possible  poten¬ 
tial  which  may  serve  as  a  model  to  describe  a  nuclear 
collision.  It  Is  quantitatively  demonstrated  that  the 
asymptotic  behavior  of  the  potential  at  large  distances  is 
very  sensitive  to  the  position  and  the  nature  of  singular- 
ids  of  the  scattering  matrix  SfE),  as  function  of  the 
2 

energy  E  .  On  the  other  hand,  any  knowledge  of  the 
potential  at  small  distances,  tf  deduced  from  s-elgen- 
waves,  only,  Is  Insensitive  to  the  analytical  properties 
of  S(E)  at  low  energies.  Since  a  large  number  of  partial 
waves  are  Involved  In  high  energy  collision  data,  tt  Is 
necessary  to  generalize  tn  order  to  establish  a  corre¬ 
spondence  between  a  model  potential  and  the  analytical 
behavior  of  the  total  scattering  amplitude  as  function  of 
the  scattering  angle  at  a  fixed  energy.  The  necessary 
mathematical  tool  consists  in  relating  the  model  potential 
U(x>  to  some  appropriate  kernels  Ke(x,x‘)  and  K(x,  x’) 

*  * 

Ke(x,x)  -  *  *  U(x')dx\  .K  |(x.  x)  =  }  U(x')dx' 

x  6 

Kg  and  K  (  are  respectively  called  the  kernels  of 

Marchenko  and  of  Gel’far.d  and  Levitan.  In  the  final  sec¬ 
tion  it  is  indicated  how  the  Gel'fand  and  Levitan  equation 
and  the  corresponding  equation  for  the  outgoing  waves 
can  be  derived. 

3101 

Tuskegee  Inst.  George  Washington  Carver  Foundation,  Ala. 

ALPHA-  FLUOHDALKYL  THIOETHERS,  by  C.  T.  Mason. 
Final  rept.  Mar.  1962,  43p.  lncl.  tables.  (APOSR-2398) 
(AF  49(638)283)  AD  419526  Unclassified 

Fundamental  research  on  halogenated  thloethers  (sulfides) 
Is  reported.  The  primary  Idea  of  the  research  Is  to 
investigate  the  properties  of  new  fluoromethyl  thloethers 
and  to  compare  their  properties  with  those  of  the  chlo¬ 
rine  analogues.  A  series  of  so  far  unreported  fluoro¬ 
methyl  n-  alkyl  sulfides  was  prepared  from  the  corre¬ 
sponding  chloromethyl  alkyl  sulfides.  Their  chemical 
properties  are  discussed.  (Contractor's  abstract) 
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3102 

United  Slates  Rubber  Co. ,  Wayne.  N.  J. 

DECAY  OF  Smi56  {Abstract),  by  R  Gunmnk.  [1962] 
[Ip.  {.if  49(638)815]  Unclassified 

Presented  at  media®  oS  the  .Amer.  Pftys.  Soc. , 
Washingtoi ,  D.  C.,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. .  Series  a. 
r.  23.  5962. 

Also  published  in  Phys.  Rev. ,  v.  131:  301-304, 

July  1.  1963. 

The  radiations  following  the  decay  of  9.  i  t  0. 2  hr 

Sm156  have  been  studied  using  techniques  of  scintilla¬ 
tion  spectrometry  and  4  *-6  counting.  The  Isotope  was 
produced  by  fissioning  natural  uranium  _•>  a  high 
neutron  flux  and,  except  for  Sm1®3,  was  separated 
from  cither  fission  products  by  radiochemical 
techniques.  The  following  y-rays  were  observed  in 

the  decay  of  Sm15®:  38  kev,  x-rays  (~  20%),  87  kev 
(40%),  165  kev  (18%).  203  kev  (29%),  and  255  kev  (5%). 
The  87-kirv  y  tran  tltion  was  found  to  be  in  coincidence 
with  both  the  165-  and  203-kev  y  transitions.  Its  K- 
shell  conversion  coeftlclent  is  0. 35  ±  0. 02.  .Angular- 
correlation  studies  Indicated  the  67-2C3  kev  y 
anisotropy  to  be  about  -0. 27  and  the  87-165  kev  y 
anisotropy  to  be  <  0. 1.  Fermi  plots  of  the  6 spectra 
coincident  with  the  165-  and  203-kev  y  rays  produced 
identical  end  points  of  430  ±  10  kev.  Another  6  group, 
45%  In  abundance,  had  an  end  point  of  715  ±  15  kev, 
and  presumably  goes  to  the  ground  state  of  Eu*56. 
Interpretation  of  the  data  and  alternative  decay 
schemes  is  discussed. 


3103 

Uppsala  U.  Gustaf  Werner  Inst,  for  Nuclear  Chemistry 
(Sweden). 

A  SYSTEM  FOR  AUTOMATIC  DENSITOMETRY  FOR 
THE  MEASURING  AND  CALCULATION  OF  RADIA¬ 
TION  DOSE  DISTRIBUTIONS,  by  B.  G.  Karlsson 
and  B.  Larsson.  Feb.  20,  1962,  12p.  Inch  dlagrs. 
tables.  (Technical  note  no.  3)  (AFOSR-2669) 

(AF  61(052)183)  AD  276062  Unclassified 

The  usefulness  of  the  method  of  experimental  radio¬ 
surgery  of  the  brain  depends  on  a  careful  planning 
of  the  operative  procedure,  the  shape  of  the  lesion 
being  related  to  the  distribution  of  isodose  curves 
in  the  tissue.  A  system  for  automatic  densltometrlc 
measurements  was  developed  which  permits  automatic 
evaluation  cl  dose  distributions  In  volumes  of  various 
size  by  means  id  photographic  emulsions  or  in¬ 
phantom  chemical  dosimeters.  The  apparatus  Is  also 
convenient  for  the  semi  automa'lc  calculation  of  dose 
distributions  In  multiple  field  procedure.  (Contractor's 
abstract)  - 


3104 

Uppsala  U.  (Gustaf  Werner  Inst,  for  Nuclear  Chemistry] 
(Sweden). 

HISTOLOGY  OF  THE  SURGICAL  RADIOl  ESION  IN  THE 
HUMAN  BRAIN  AS  PRODUCED  BY  HIGH  ENERGY, 
by  W.  Malr,  B.  Rexed,  and  P.  Sourander.  (1962]  (6]p. 
Inch  lilus.  (Technical  note  no.  4)  (AFOSR-3480) 

(AF  61(052)183)  AD  284931  Unclassified 

Presented  at  Symposium  on  High  Energy  Protons, 
Harrogate,  Yorkshire,  (Gt.  Brit. )  Aug.  1962. 

Changes  In  the  mid  brain  of  a  man  following  irradia¬ 
tion  were  siodled  on  one  side  of  the  spinothalamic  tract 
region  by  high  energy  protons  to  relieve  pain.  The 
man  w  is  59  and  suffered  from  Intractable  pain  due  to 
cancer  of  the  lung  with  spread  to  the  axilla  and  the 
supraclavicular  region.  The  irradiated  region  was 
sharply  demarcated  being  ovoid  In  shape  with  a 
crenated  border.  Destruction  of  myelin  sheaths,  axons, 
astrocytes  and  oligodendroglia  occurred  In  the 
irradiated  region  and  some  tiny  perivascular 
haemorrhages  were  present.  Nuclear  debris  and 
collections  of  macrophages  were  found  at  the  edge  of 
the  necrosis.  Little  proliferation  of  astrocytes  was 
seen  9  weeks  after  irradiation.  The  changes  were 
exactly  similar  to  those  seen  in  goals  7  and  i  weeks 
after  irradiation  with  the  same  dose.  Tiny,  discrete, 
rounded,  zones  of  necrosis  were  seen  in  man  just 
rostral  to  the  confluent  necrosis.  They  are  pre¬ 
sumably  the  result  of  interesecting  beams  as  they 
pass  to  the  center  of  irradiation. 


3105 

Uppsala  U.  Gustaf  Weiner  Inst,  for  Nuclear  Chemistry 
(Sweden). 

MORPHOLOGICAL  STUDIES  ON  PERIPHERAL  NERVES 
EXPOSED  TO  A  BEAM  OF  HIGH  ENERGY  PROTONS, 
by  R.  Bergstrom.  [1962]  [3]p.  incl.  table.  (AFOSR- 
4193)  (.AF  61(052)183)  AD  406821  Unclassified 

Also  published  in  Acta  Pathol,  at  Microbiol 
Scana. ,  Suppi.  154:  50-81,  1962. 

The  experiments  Indicate  that  the  ••esistance  ol  rat 
nerves  to  proton  irradlaiion  is  comparatively  large 
and  that  their  regenerative  power  is  good.  The  develop¬ 
ment  of  paresis  appears  not  only  to  be  dependent  on  the 
size  of  the  dose  but  also  on  the  width  of  the  beam. 
(Contractor's  abstract) 


3106 

Uppsala  U.  Inst,  of  Chemistry  (Sweden) 

BORIDES  OF  RUTHENIUM,  OSMIUM  AND  IRIDIUM, 
by  B.  Arensson,  E.  Stenberg, and  J.  Aselius. 
(Technical  note  ro.  32)  May  21,  1962,  [6jp.  inch 
tables.  (AFOSR-2785)  (.AF  61(052)40)  AD  281221 

Unclassified 
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Also  published  m  Nature  v.  195;  377-378,  July  28, 
1962. 

The  work  by  Buddery  and  Welsh  (Nature,  v.  167; 

362.  1951)  on  the  composition  of  the  Intermediate 
phases  in  the  binary  system  cl  boron  with  the 
platinum  metals  is  extended  by  the  study  of  crystal 
structure  using  powder  photographs  of  arc -melted 
alloys.  The  results  of  Kempter  and  Fries,  (Jour. 
Chem  Phys.  v.  34;  1994,  1961)  that  there  are  chases 
with  the  'A^Bj-type  structure  in  the  Ru-B  and  Os-B 
systems  and  that  the  boron  content  of  these  phases 
is  smaller  than  71. 4  at-%  (Me23g)  were  confirmed. 

More  thorough  investigation  should  make  It  possible 
to  determine  tf  Ru^j  ;  and  OsBj  2  are  cubic  or 

hexagonal  and  the  crystal  structure  of  RuB^  j  an'1 


3107 

Uppsala  U.  Inst,  cf  Chemistry  (Sweden). 

X-1UY  STUDIES  OF  MOLYBDENUM  AND  TUNGSTEN 
PHOSPHIDES,  by  S.  Rundqvist  and  T.  LunuStrOm. 
[1962]  (lOjp.  incl.  dtagrs.  tables,  refs.  (Technical 
note  no.  33)  (AFOSR-2993)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  61(CS2)40  and  Swedish  State  Council  of  Technical 
Research)  AD  278177  Unclassified 

Also  published  in  \cta  Chem.  Scand. ,  v.  17;  37-46, 
1963. 

The  Mo-P  and  W-P  systems  have  been  studied  by 
x-ray  powder  methods.  In  addition  to  the  previously 

reported  phases  Mo  P,  MoP  MoP„,  WP,  and  WP  , 

3  4  2 

the  occurrence  of  a  phase  with  the  approximate 
composition  MoP^  ^  has  been  established.  The  unit 

cel!  dimensions  for  MOjP,  MoP,  and  WP  have  been 

redetermined.  Some  data  supporting  the  hypothesis 
of  an  ordered  distributi-r.  of  phosphorus  atoms  in 
MoP  (WC-type  structurv )  are  given.  The  structures 
of  the  isostructural  MoPj  and  WP^  have  been  deter¬ 
mined.  and  the  MoP,  structure  has  been  refined  from 

x-ra\  powder  data.  The  orthorhombic  unit  cell  di¬ 
mensions  (in  A)  are  for  MoP^:  a  =  3. 145;  b  =  11. 184; 

c  r  4.  984:  and  for  WP2;  a  -  3. 166,  b  =  11. 1S1; 
c  -  4.  973.  The  space-group  is  Cmc2j  with  4  metal 
atoms  and  8  phosphorus  atoms  in  3  sets  of  fourfold 
p  iSitions.  The  structure  is  related  to  the  ZrSlj 
(C  49)  type.  (Contractor's  abstract) 


3108 

I'opsala  U.  Inst,  of  Chemistry  (Sweden). 

THE  CRYSTAL  STRUCTURES  OF  RhjSi  AND 


Rh  SI  WI  TH  SOME  NOTES  ON  THE  Rh-Si  SYSTEM, 

5  3 

by  1.  Engstrom.  [1962]  [I0]p.  incl.  dlagrs.  tables, 
refs.  (AF  61(052)40)  Unrlassified 

Published  in  Acta  Chem.  Scand.,  v.  17;  775-784, 

1963. 

The  crystal  structures  of  RhjSi  and  Rh^Sij  have  been 
refined  from  single  crystal  data.  For  RhgSi  (C23  type), 
the  unit  cell  dimensions  are  a  =  5.  40g  A,  b  =  3.  93^  A, 
and  C  =  7  38^  A,  and  the  atomic  parameters  are  Rhj  in 
4(c);  x  -  0.  8393,  z  =  0.  0694;  Rhu  in  4(c):  x  =  0. 9726, 

z  =  0.  6991;  Si  in  4(c  :  x  =  0.  2819,  z  =  0. 1052.  For 
RhgSi,  (RhgGt-j-  typo),  the  unit  cell  dimensions  are 

a  =  5.  31_  A,  b  =  10.  1  3,  A  and  c  =  3.  89,  A,  and  the 
7  t  5 

atomic  parameters  are  Rhj  in  2(c);  Rh^  in  4(g);  x  * 

0. 1542,  y  =  C.  2158;  Rhjjj  In  4(h):  x  =«  0. 3297,  y  =  0. 3936; 

Slj  in  2(a);  Sfn  in  4(h);  x4. 3917,  y  =  0. 1505.  A 

hexagonal  phase  with  the  composition  Rh  _j  5SI  and 

the  unit  cell  dimensions  a  *  11.  85j  A,  c  =  3. 62^  A  Is 

reported.  (Contractoi 's  abstract) 


3109 

Uppsala  U.  (Inst,  of  Chemistry]  (Sweden;. 

INORGANIC  ADDUCT  MOLECULES  OF  OXO- 
COMPOUNDS,  by  I.  Lindqvtst.  Technical  final  rept. 

Jan.  J,  1958-June  30,  1962  [256]p.  incl.  dlagrs.  refs. 
(AFOSR-3135)  (AF  61(052)43)  AD  281904  Unclassified 

This  report  includes  the  following  topics:  (I ) 

Conditions  for  adduct  molecule  formation;  (2) 
Characteristic  coordination  numbers;  (3)  Structural 
evidence  concerning  donor  molecules;  (4)  Adducts  with 
donor  molecules  containing  the  groups  (  =  C  *  0)  and 
Adducts  with  donor  molecules  containing  the  group 
(---As  =  0);  (5)  Adducts  with  Bronsled  acids;  (6)  Ternary 
adducts  with  carboxylic  acids;  (7)  Adduct  molecules  In 
the  liquid  stave  and  In  solutions;  (8)  Affinity  studies  and 
structural  data;  (9)  Charge  distribution;  (10)  Decomposi¬ 
tion  of  adduct  molecules;  (11)  Catalytic  activity  of 
acceptor  molecules;  (12)  Theory  for  donor  acceptor 
interaction  with  oxo- compounds;  (13)  Donor-acceptor 
interaction;  and  (14)  Bond  length  differences. 


3110 

Uopsala  U.  Inst,  of  Chemistry  (Sweden). 

THE  CRYSTAL  STRUCTURES  OF  THE  ADDUCTS 

SbCl-'POCl  ,  SbCl  ■  (CHJ-PO  AND  NbCl’POCl ,, 

3  3  3  o  5  3 

by  C.  -I.  Branden  and  I.  Lindqvlst.  [1962]  [9}p.  Incl. 
diagrs.  tables,  refs.  (AFOSR-64-1551)  (AF  61(052)43) 
AD  446116  Unclassified 
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Algo  published  In  Acta  Chem.  Scand. ,  v.  17:  353- 
381,  1963. 

A  further  refinement  of  the  crystal  structures  of 

SbCl-.POCl,  and  SbCl5.  (CHJPO  is  reported. 

D  3  3 

together  with  the  structure  determination  of  NbCl5. 
POClj.  The  3  compounds  are  isotypic.  The  crystal 

structures  of  SbCL.  POC1,  and  SbCl-.  (CH,),PO  have 
5  3  j  3  3 

already  been  determined  and  refined  by  Fourier 
methods.  These  refinements  have  now  been  carried 
a  stage  further  using  a  least-square  method  which  has 
also  been  used  In  the  refinement  of  the  structure  of 
NbClj.  POCI3.  (Contractor  *s  abstract) 

3111 

Uppsala  U.  Inst,  of  Chemistry  (Sweden). 

THE  CRYSTAL  STRUCTURE  OF  SnCy  2POC1.J,  by 

C.  -I.  Brande'n.  [1962]  [10)p.  incl.  diagr.  tables, 
refs.  (AF  61(052)43)  Unclassified 

Published  in  Acta  Chem.  Scand.,  v.  17:  759-768, 
1963. 

The  crystal  structure  of  SnCl^-  2P0C13  has  been 

determined  and  refined  from  3-dimensional  x-ray 
data.  The  structure  comprises  discrete  molecules 
of  SnCl^.  2POC1.J.  The  tin  atom  is  octahedrally 

coordinated  with  the  two  POCl3  groups  lying  In  the 
cls-positloc.  The  oxygen  atom  in  each  POCf3  group 
functions  as  a  donor  atom.  The  two  POCl3  groups 

In  the  molecule  are  crystallographically  different 
but  both  preserve  their  approximately  tetrahedral 
structure.  (Contractor’s  abstract) 


3112 

Uppsala  U.  Inst,  of  Mathematics,  (Sweden). 

RESEARCH  ON  INTERPOLATION  PROBLEMS,  by 
L.  Carleson.  [Final  rept.  ]  June  1,  1962,  [42jp. 
(AFOSR-2972)  AF  61(052)238)  AD  278144 

Unclassified 

In  a  paper  by  Carleson  (1958),  a  new  method  to  study 
Interpolations  by  bonded  analytic  functions  was 
Introduced.  The  results  cf  this  paper  have  been  shown 
to  hold  In  arbitrary  domains  of  finite  connectivity. 
Corresponding  results  have  been  obtained  for  other 
hP-fiUas~8  and  for  the  class  of  uniformly  continuous 
functions.  Finally,  the  method  has  been  used  to  prove 
the  corona  conjecture  on  the  maximal  ideal  space  of 
H”. 


3113 

Uppsala  U.  Inst,  of  Mathematics  (Sweden). 

INTERPOLATIONS  BY  BOUNDED  ANALYTIC 
FUNCTIONS  AND  THE  CORONA  PROBLEM,  by 
L.  Carleson.  [1962]  [ij>.  [AF  61(052)238] 

Unclassified 

Published  in  Proc.  Internat’l.  Cong,  of  Mathematicians, 
Stockholm  (Sweden)  (Aug.  15-22,  1962)  DJursholm, 
Institut  Mlttag-Leffler,  1963,  p.  314-316. 

A  summary  of  results  of  the  author's  paper  In  Ann. 
Math.,  v.  76:  547-559,  is  presented.  (See  Item  no. 
3114,  Vol.  VI.)  (Math.  Rev.  abstract) 


3114 

Uppsala  U.  Inst,  of  Mathematics  (Sweden). 

INTERPOLATIONS  BY  BOUNDED  ANALYTIC  FUNC¬ 
TIONS  AND  THE  CORONA  PROBLEM,  by  L.  Carleson. 
[1962]  [13}p.  uicl.  diagr.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  61(052) 
238)  and  National  Science  Foundation)  Unclassified 

Published  in  Ann.  Math.,  v.  76;  547-559.  Nov.  1962. 

This  paper  contains  a  number  of  results  related  to  the 
theory  of  interpolation  tn  HP  spaces,  where  p  >  1. 
Letting  G(2)  be  an  element  of  Hp  with  norm  |;  G  !' 
and  letting  p  (_)  be  a  positive  measure  on  |  |  <  ^  u,e 

author  first  considers  the  problem  of  determinating 
a  condition  on  p  necessary  and  sufficient  for  the  ex¬ 
istence  of  a  constant  C  such  that  S  |G(  )lp  dp  (z)  4 

z  P 

p  n  r 

C  G  •  for  all  G  in  H  .  He  Is  able  not  only  to  de- 
P 

termlne  such  a  condition  (which  says  that  the  ratio  of 
the  measures  of  certain  annular  wedges  to  their  angles 
be  bounded)  but  to  apply  It  to  the  construction  of  regions 
in  which  a  given  Blaschke  product  Is  neither  too  large 
or  too  small.  The  author  is  then  able  to  solve  certain 
interpolation  problems  in  the  Banach  algebra  B  of  boun 
bounded  analytic  functions  in  the  open  unit  disc.  If 
U\. )  and  (cy  J  are  2  sequences  with  no  common  terms 
such  that  the  corresponding  Blaschke  products  B(z)  and 
C(„)  converge,  it  is  shown  that  the  condition 

tB(z)|  +  |C(z)|  >  4  >  0  is  necessary  and  sufficient  for 
the  existence  of  f  in  B  such  that  f  (by)  =  0.  f  (cy)  =  1 
(v  =  1,  2. . .  .  Finally  the  author  solves  an  Inter¬ 
polation  problem  of  D.  J.  Newman's  to  be  equivalent 
to  the  corona  conjecture.  Thus  the  Corona  problem 
is  solved.  The  Corona  conjecture  Is  as  follows.  Gtvfs 
fj,...  ,  f  in  B,  a  necessary  and  sufficient  condition 

for  the  Ideal  generated  by  them  to  be  B  Is  that  there 


>  702  c 


Ain  FORCE  SCIENTIFIC  RESEARCH 


exist  5  >  0  such  that  lfj  (z)  U  . ..  *  !*n  <z)  I  >  4  (Izl 
*  I ).  (Math.  Rev.  abstract) 


3115 

Uppsala  U.  Inst,  cf  Physical  Chemistry  (Sweden). 

RESEARCH  ON  REACTIONS  BETWEEN  EXCITED 
MOLECULES  AND  MOLECULAR  FRAGMENTS,  by 
S.  Claesson.  Annual  summary  rept.  no.  3.  Mar.  1, 
1960-  Feb.  28,  1961.  Mar.  29.  1961.  [9]p. 
(Supplemental  agreement  no.  2)  (AFOSR  1319) 

(AF  61(052)70)  AD  419223  Unclassified 

For  abstract  see  Item  no.  2980,  Vol.  V. 


3116 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

A  MAGNETIC  SPECTROMETER  FOR  NEUTRON 
CAPTURE  EXPERIMENTS,  by  G.  Backstrom,  A. 
Backlln  and  others.  [1962]  [15]p.  lncl.  lllus.  dlagrs. 
(AFOSR- 441 6)  (AF  EOAR-62-72)  AD  295941 

Unclassified 

Also  published  in  Nuclear  Instr.  and  Methods,  v. 

16:  139-213,  July  1962. 

A  50  cm  radius  double  focussing  spectrometer  Is 
described,  wnlch  is  used  for  measuring  Internal 
conversion  spectra  following  neutron  capture.  A 
collimated  neutron  beam  .nteracts  with  a  target  Inside 
the  spectrometer.  A  target  area  of  20  cm2  may  be 
used  at  a  line  half- width  of  0. 18%  due  to  a  special 
arrangement  Involving  electrostatic  acceleration. 

The  magnetic  field  is  regulated  to  a  few  parts  In 

10  .  and  data  are  taken  automatically.  Preliminary 
results  are  shown.  The  instrument  may  also  be  used 
for  gamma-ray  experiments,  with  either  Compton 
electrons  or  photo-electrons.  (Contractor's  abstract) 


3117 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

NOTE  ON  MOMENT  ANALYSIS  OF  DELAYED 
COINCIDENCE  EXPERIMENTS,  by  T.  Sundstrto. 
[1962]  [4]p.  incl.  dlagr.  (AFOSR-4417) 

(AF  EOAR-62-72)  AD  295242  Unclassified 

Also  published  in  Nuclear  Instr.  and  Methods,  v.  16: 
153-15S,  July  1962. 

The  methods  for  moment  analysis  of  delayed  coinci¬ 
dence  experiments  are  discussed,  and  the  statistical 
error  which  affects  the  result  is  Investigated.  When 
the  measured  coincidence  corresponds  to  a  decay 
which  is  not  purely  exponential,  moment  analysis  can 
be  utilized  fo"  determination  of  the  decay  function. 
(Contractor's  abstract) 


3118 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

DELAYED  COINCIDENCE  MEASUREMENT  OF  THE 
LIFETIME  OF  THE  129-KEV  LEVEL  IN  Ir  191, 
byj.  Ltndskog,  T.  Sundstrctn,  and  P.  Spar rm an. 

[1962]  [8fe.  lncl.  dlagrs.  Ubles,  refs.  (AF06R-4418) 
(AF  AFG5R-62-72)  AD  295944  Unclassified 

Also  published  In  Zeitschr.  Phys.  v.  170:  347-354, 

Nov.  1962. 

The  lifetime  of  the  129-kev  leve1  in  Ir*®5  has  been 
measured  by  the  delayed  coincidence  technique. 

The  halfllfe  was  found  to  be  (13*  1  ±  1*  0)  *  10"11  sec. 
This  value  is  compared  with  the  result  of  the  measure¬ 
ments  of  the  level  width  by  Mbssbauer  experiments. 

The  properties  of  the  2  first  excited  states  in  Ir191 
and  Ir592  are  discussed. 

3119 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

SINGLE  AND  DOUBLE  INTERNAL  BREMSSTRAHLUNG, 
by  J.  E.  Thun,  W.  D.  Hamilton  and  others.  Sept.  13, 
1963.  (13]p.  lncl.  dlagrs.  refs.  (AFOSR-4419) 

(AF  EOAR-62-72)  AD  295943  Unclassified 

Also  published  In  Arkiv  Fysik,  v.  22:  565  577,  1962. 

A  theoretical  calculation  cm  internal  bremsstrahlung 
is  preterted  which  gives  the  same  result  as  ;*>at  ob¬ 
tained  from  the  theory  of  Knipp  and  Uhlenbeck.  The 
IB  cross  section  is  measured  lor  P32  by  recording 
coincidence:!  between  S-particles  of  a  certain  energy 
selected  by  a  magnetic  spectrometer  and  IB  photons 
above  300  kev.  The  angle  between  the  8-partlcles 
and  photons  was  90°.  The  experimental  r-.  suit  agrees 
well  with  theory.  In  connection  with  another  experiment 
on  double  (2-quantum)  Internal  bremsstrahlung  (DIB), 
a  theoretical  calculation  on  this  process  is  presented. 
The  experiment  in  which  triple  coincidences  between 
the  (J-particle  and  the  related  2  phertems  are  recorded 
puts  an  upper  limit  to  the  DIB  from  P  .  An  upper 
limit  to  the  rate  oi emission  of  nuclear  y-rays  In  this 
decay  is  >lso  obtained  from  the  experimental  data. 
Finally,  imcrcvements  of  the  experimental  facilities 
are  discussed  which  will  further  reduce  the  upper 
limit  on  DIB.  (Contractor's  abstract) 


3120 

Uppsala  U.  List,  of  Physics  (Sweden). 

INTERNAL  CONVERSION  COEFFICIENTS  OF  THE 
TRANSITIONS  IN  Tm169,  by  Z.  Grabowf>j,  J.  E.  Thun, 
and  B.  Llndstrom.  [1962]  (12jp.  incl.  diagrs.  tables, 
refs.  (AFOSR-4420)  (AF  AFOSR-62-72)  AJ>  295945 

Unclassified 
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Also  published  In  Zeltsch.  Phy. ,  v.  160:  303-314, 

Aug.  1962. 

The  conversion  electron  spectrum  ol  Tm1®®  has 
been  measured  by  an  Iron-yoke  double  focusing 
spectrometer.  y-Ray  energies  and  y- ray  intensities 
were  measured  by  a  ben*,  crystal  spectrometer. 
Conversion  coefficients  and  conversion  ratios  were 
determined  from  the  electron  and  y-intensitles.  The 
conversion  process  of  the  retarded  Ml  transitions 
of  177  kev  and  198  kev  was  found  to  be  normal,  in 
agreement  with  earlier  directional  correlation  results. 
No  penetration  effects  were  found  in  the  conversion 
process  of  the  retarded  63  kev  El  transition, 
(contractor's  abstract) 


3121 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

DOUBLE  INTERNAL  CONVERSION,  by  G.  BlckstrOm, 
3.  Lmdskog,  andj.  O.  LindstrOm.  [1962]  [2fc.  incl. 
dtagrs.  [AF  EOAR-62-72]  Unclassified 

Also  published  in  Phys.  Ltrs.  v.  3;  23-24,  Nov.  15, 
1962. 

The  purpose  of  this  paper  is  to  report  on  tht  direct 
observation  of  this  double  conversion  pr  ices!  for  the 
192  keV  isomeric  transition  in  In144.  Strong  evidence 
for  assuming  that  the  effect  observed  is  due  to  a 
nuclear  2  quantum  process  has  been  found.  It  is 
concluded  that  the  electron  coincidences  observed  are 
due  to  transitions  via  virtual  nuclear  states  with  a  rate 
of  3  x  1CT4  two  step  transitions  (involving  a  K  and  an  L 
electron)  per  direct  transition. 


3122 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

EXPERIMENTAL  STUDIES  OF  THE  ELECTRO¬ 
MAGNETIC  TRANSITIONS  FROM  THE  FIRST  EXCITED 
STATES  IN  Hf4  ,  I.u175,  and  Lu177  by  J.  Lindskog, 

T.  Sundstrom,  and  P.  Sparrman.  [1962]  [14)p.  incl. 
diagrs.  tables,  refs.  (AFOSR-J141)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
[AF  EOAR-62-123]  and  Swedish  Atomic  Research 
Council)  AD  400381  Unclassified 

Also  published  in  Arkiv  Fysik,  v.  23:  341-353,  1963. 

177 

The  lifetimes  of  the  first  excited  states  cf  Hf  , 

Lu  ,  and  Lu177  were  measured  by  the  delayed 
coincidence  technique.  1716  results  of  the  measure¬ 
ments  are  given.  In  Lu177  the  energies  cf  the 
transitions  from  first  and  second  excited  states  to  the 
ground  state  were  remeasured  and  the  Lj  <■  Ljj/Ljjj 

ratio  for  the  122  kev  transition  was  determined.  The 
properties  of  the  3  transitions  treated  are  discussed 
in  terms  of  the  unified  model.  The  possibility  that  the 
conversion  coefficient  for  the  113  kev  transition 


177 

in  Hf  is  affected  by  nuclear  structure  effects  is 
considered.  (Contractor's  abstract) 


3123 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

SEARCH  FOR  TWO-QUANTUM  DECAY  OF  ln114m. 
by  Z.  Grabowski,  S.  Gustafsson,  and  G.  BSckstrOm. 
[1962]  [6]p.  incl.  diagrs.  refs.  (AFOSR-J316) 

(AF  EOAR-62-123)  AD  408027  Unclassified 

Also  published  in  Nuclear  Phys.,  v.  38:  64£-653, 

Nov.  1962. 

114 

The  192  kev  isomeric  state  in  In  decays  wltn  a  half- 
life  of  50  d.  Measurements  of  the  K/L  ratio  with  a 
double  focusing  spectrometer  confirmed  that  the  transi¬ 
tion  to  the  ground  state  is  of  E4  character.  The  level 
might  alternatively  decay  by  2-quantum  emission, 
which  should  be  particularly  probable  in  this  case, 
since  it  may  proceed  by  enhanced  E2  transitions. 
Considering  that  the  192  kev  E4  transition  is  strongly 
retarded,  the  In114m  case  seems  to  be  especially  suit¬ 
able  for  detection  of  2-quar.tum  decay.  This  mode  of 
decay  was  experimentally  mvez'igated  by  coincidence 
measurements  between  gamma  rays  of  96  kev  and  other 
gamma-rays,  dldplaved  on  a  multi-channel  analyzer. 
The  result  shows  that  the  relative  probability  for  2- 
quantum  decay  is  less  than  3  x  10"5,  a  value 
which  is  orders  of  magnitude  lower  than  theoretical 
estimates.  Analogous  experiments  with  conversion 
electrons  might  prove  valuable. 


3124 

Uppsala  U.  Inst,  for  Physics  (Sweden). 

NUCLEAR  g-FACTOR  OF  THE  113  IJEV  ROTATIONAL 
STATE  IN  THE  ODD  A  NUCLEUS  Hf*77.  by  E.  Matthias, 
E.  Karlsson,  and  C. -A.  Lerjefors.  [1962]  [8 Jj.  incl. 
diagrs.  table,  refs.  (AFOSR-J778)  (AF  EOAR-62-123) 
AD  411236  Unclassified 

Also  published  in  Arkiv  Fysik.  22:  139-146,  1962. 

The  shift  of  the  208  kev- 113  kev  angular  correlation 
177 

in  Hf  has  been  measured  in  external  magnetic  fields 
of  53, 100  gauss  and  29,  200  gauss.  The  result  .5 

or  WL  V  [B  '  i  (0.  824  *  0.  025) 

SB  | 

-6 

x  10  rad'  gauss.  With  a  half  life  cf  (0.  52  ±  0.  02) 
nsec  for  the  113  kev  state  this  leads  to  the  g-factor 
g  =  0.  232  ±  0.  013.  An  investigation  of  the  internal 
perturbation  by  varying  the  viscosity  of  the  source 
yields  that  the  perturbation,  if  present,  is  smaller 
than  2%.  The  result  is  discussed  in  terras  of  the 
unified  model.  (Contractor's  abstract) 


AIR  FORCE  SCIENTIFIC  RESEARCH 


3125 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

MAGNETIC  DIPOl.E  INTERACTION  STUDIED  BY 
THE  DIFFERENTIAL  ANGULAR  CORRELATION 
METHOD,  by  E.  Matthias.  L.  Bostrom  and  others. 
[1962]  (14]p.  incl.  diagrs.  tables,  refs.  (AFOSR  64- 
0657)  (AF  EOAR-62-1231  AD  435923  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  40:  656-669. 

Feb.  1963. 

An  apparatus  for  the  investigation  of  differential 
angular  correlations  between  2  gamma  ray3  is 
described.  The  principles  of  g-factor  measurements 
with  the  dlffere  4ial  method  are  analyzed,  taking  into 
account  the  influence  of  the  finite  resolving  time 
of  the  time-to-pulse-height  converter  and  the  influence 
of  time-dependent  perturbations.  (Contractor's 
abstract) 


3126 

Uppsala  U.  Inst,  of  physics  (Sweden). 

AUGER  SPECTRA  IN  THE  INTERMEDIATE 
COUPLING  REGION,  by  O.  Homfeldt,  A.  Fahlman, 
and  C.  Nordling.  [lS62](9]p.  incl.  diagrs.  tables, 
refs.  [AF  SOAR  62-123]  Unclassified 

Rihlishcd  in  Arkiv  Fysik,  v.  23:  155-163,  1963. 

K-LL  Auger  spectra  d  the  elements  from  strontium 
(Z  -  38)  to  silver  (Z  =  47)  have  been  studied  with 
a  high  -resolution  spectrometer.  The  9-line 
spectrum  predicted  In  the  Intermediate  coupling 
theory  has  been  established  in  strontium,  zirconium, 
and  molybdenum.  Energies  and  relative  intensities 
have  been  measured.  From  the  observed  separations 
of  the  lines  in  the  strontium,  zirconium,  and  molyb¬ 
denum  spectra  a  set  of  constant  is  obtained  for  the 
calculation  of  K-LL  Auger  energies  in  the  bitermediate 
coupling  region.  These  constants  differ  considerably 
from  those  given  by  Asaad  and  Burhop,  which 
Indicates  that  for  a  given  set  of  constants,  the 
corresponding  expressions  for  the  calculation  of  Auger 
energies  arc  valid  only  over  a  restricted  Z  region. 
(Contractor's  abstract) 


3127 

Uppsala  U.  (Inst,  of  Physics]  (Sweden). 

GAMM  GAMMA  ANGULAR  CORRELATION  .AND 
INTENSITY  MEASUREMENTS  ON  LOW  ENERGY 
GAMMA  RAYS  IN  THE  DECAY  OF  CE  144,  by 
\V.  ZukandS.  Gustafsson.  [1962]  [9 jp.  incl.  diagrs. 
table,  refs.  (.AF  EOAR-62-123]  Unclassified 

Published  in  A  kiv  Fysik,  v.  24;  69-77,  1963. 


The  decay  of  Ce144  has  been  investigated  using  a 
y- scintillation  spectrometer  and  an  automatic  y-y 
directional  correlation  apparatus.  The  relative 
intensities  of  the  following  y-rays  of  Pr144,  134  and 
80  kev.  and  the  36  kev  x-ray  have  been  measured 
giving  the  following  result  100:  33. 4*1. 0:  107, 0  ±  2. 0. 
The  result  for  the  80  kev  y-ray  is  in  agreement  with 
Hickok  et  a'.,  and  in  disagreement  with  Geiger  et  al. 

A  measurement  has  been  made  of  the  y-  y  angular 
correlation  d  the  54-80  kev  cascade  in  Pr144.  This 
measurement  confirms  the  1*  spin  assignment  of 

Geiger  et  al  for  the  134  kev  level.  In  Nd144,  the 
angular  correlation  of  the  1. 49-0. 69  mev  cascade  has 
been  measured.  The  result  is  in  very  good  agreement 
with  the  previous  measurement  by  Steffen. 

(Contractor's  abstract) 


3128 

Uppsala  U.  Inst,  for  Physics  (Sweden). 

THE  GYROMAGNET1C  RATIO  OF  THE  FIRST  ROTA¬ 
TIONAL  STATE  IN  HI178,  by  £  Karlsson,  E.  Matthias, 
and  S.  Ogaza.  [1962]  [lOfc.  incl.  diagrs.  tables,  refs. 
[AF  EOAR-62-123]  Unclassified 

Published  In  Arkiv  Fysik,  v.  22:  257-266, 

1962 

178 

The  g-factor  of  the  93  kev  state  in  Hf  has  been 
measured  by  observation  of  the  shift  of  the  angular 
correlation  m  external  magnetic  fields  of  45, 700  and 
25, 200  gauss.  The  result  was  g  «=  +  0. 29  ±  0. 02.  A 
time- dependent  electric  quadrupole  perturbation  was 
found  in  the  source  used  by  means  of  an  attenuation 
measurement.  The  corresponding  integral 
factors  G,,  =  0. 74  ±  0. 09  and  G^  =  0. 818  ±  0. 046  were 

used  for  corrections  to  the  wr  -value.  The  life-time 
of  the  93  kev  state  was  found  to  be  r  -  2. 16  *  0. 04  ns. 
The  result  is  in  agreement  with  the  theoretical  predic¬ 
tions  of  Nilsson  and  Prior.  (Contractor's  abstract) 

3129 

[Uppsala  U.  Inst,  for  Physics  (Sweden)l 

AN  INSTRUMENT  FOR  THE  STUDY  OF  MOMENTS  OF 
EXCITED  NUCLEAR  STATES  BY  ANGULAR  CORRELA¬ 
TION  METHODS.  PART  A:  PRINCIPLES:  OF  MEAS¬ 
UREMENTS  WITH  A  4-DETECTOR  SYSTEM  AND 
APPLIED  EXTERNAL  FIELDS.  CONSTRUCTION  OF 
A  NEW  60,  000  GAUSS  ELECTROMAGNET  BASED  ON 
THESE  PRINCIPLES,  by  E.  E.  Karlsson  [1962]  25p. 
incl.  Ulus,  diagrs.  tables,  refs.  [AF  EOAR-62-123] 

Unclassified 

Published  In  A.ktv  Fysik,  v.  22;  1-25,  1962. 

Methods  for  measuring  small  perturbations  in  y-ray 
angular  correlations  with  good  accuracy  are  presented. 
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The  sensitivity  of  the  measurements  is  increased  by 
using  a  multi-detector  system.  It  Is  shown  that  the 
Inherent  symmetry  properties  of  a  4-detector  system 
can  be  utilized  for  reduction  cf  systemic  errors. 

A  60, 000  gauss  electromagnet  was  constructed 
especially  for  this  application  and  possibilities  of 
applying  magnetic  fields  both  parallel  and  perpendicu¬ 
lar  to  the  detected  radiations  add  to  the  flexibility  of 
the  arrangement.  In  connection  with  each  particular 
application,  possible  experiments  are  outlined.  In 
part  B  of  this  paper,  the  electronic  system  is  presented 
as  well  as  a  summary  of  results  obtained. 


3130 

(Uppsala  U.  Inst,  for  physics  (Sweden)] 

AN  INSTRUMENT  FOR  THE  STUDY  OF  MOMENTS  OF 
EXCITED  NUCLEAR  STATES  BY  ANGULAR  CORRE¬ 
LATION  METHODS.  PART  .0;  ELECTRONIC  EQUIP¬ 
MENT.  TEST  METHODS  AND  PERFORMANCE  OF 
THE  SYSTEM,  by  B.  E.  Karls  son,  E.  Matthias,  and 
C-A.  Lerjefors.  [1962]  [13  J>.  tael.  dlagrs.  tables, 
refs.  [AF  EOAR-62-123]  Unclassified 

Published  in  Arldv  Fysik,  v.  22;  27-39.  1962. 

In  item  no.  3129  accurate  methods  for  measuring 
small  perturbations  in  r-ray  angular  correlations 
were  prese».»ed.  Here,  some  features  of  a  detecting 
system  espec  oily  made  for  this  purpose  will  be 
discussed.  Tour  detectors  are  used,  and  information 
from  these  is  collected  in  several  coincidence  circuits 
simultaneously.  The  operation  of  the  detectors  in 
the  vicinity  of  string  magnetic  .lelds  is  also  of  great 
interest.  A  summary  Is  given  of  results  obtained. 


3131 

Uppsala  U.  Inst,  of  physics  (Sweden). 

ON  THE  TRANSITIONS  FROM  THE  EXCITED  LEVELS 
OF  Re187,  by  K.  S.  Han.  S.  C.  Pancholl,  and  Y. 
Gnmditz.  [1962]  [9j>.  tael,  dlagrs.  tables,  refs. 

[AF  EOAR  62-123]  Unclassified 

Published  in  Arkiv  Fysik,  v.  23:  505-513,  1963. 

The  internal  conversion  spectrum  Irom  the  excited 
187 

levels  of  Re  has  been  studied  by  means  of  a  high 
resolution  double  focusing  magnetic  fl-ray  spectrom¬ 
eter.  A  total  of  34  Internal  conversion  lines  and  6 
Auger  lines  were  found.  The  energies  of  the  14  ob¬ 
served  r  transitions  are  in  excellent  agreement  with 
those  of  previous  work.  Multipolarity  assignments 
for  the  y-  transitions  have  been  made  on  the  basis  of 
internal  conversion  coefficient  radios.  (Contractor's 
abstract) 


3132 

Uppsala  U.  Inst,  ot  Physics  (Sweden). 

PHOTO  ELECTRON  MEASUREMENTS  OF  L  LEVELS 
IN  THE  ELEMENTS  STRONTIUM  (Z  =  38)  TO 
PALLADIUM  (Z  =  46),  by  A.  Fahiman,  O.  Homleldt, 
and  C.  Nordltag.  [1962]  [6^1.  tael,  dlagrs.  tables,  refs. 
[AF  EOAR-62-123]  Unclassilied 

Published  in  Arkiv  Fysik,  v.  23:  75-80,  1963. 

The  photo  electron  method  has  been  applied  for  precision 
measurements  of  the  Lj,  L^  and  hll  binding  energies 

in  the  elements  strontium(Z  -  38)  to  palladium  (Z  *  46). 
For  technetium  (Z  =  43),  no  experimer*  ul  determinations 
of  the  electron  binding  energies  have  previously  been 
reported.  Good  agreement  is  found  with  theoretical 
predictions  for  spin  and  screening  doublet  splittings, 
whereas  a  comparison  with  x-ray  data  shows  discre¬ 
pancies  that  are  significant.  (Contractor's  abstract) 


3133 

[Uppsala  U.  Inst,  of  physics  (Sweden)  ] 

THE  PHOTO  ELECTRON  METHOD  OF  DETERMINING 
h./e,  by  S.  Hagstrbm,  O.  Hbrnfeldt  and  others,  ji'162] 
[9fc.  tacL  dlagrs.  refs.  [AF  EOAR-62-123] 

Unclassified 

Published  in  Arkiv  Fysik,  v.  23:  145-153.  1563. 

A  new  method  has  been  applied  for  the  determtaat.on 
of  the  fundamental  constant  combination  h/e.  Photo 
electrons  from  the  same  shell  ta  a  converter  material 
are  expelled  by  the  characteristic  x-radlation  (K  or } ) 
from  2  different  elements.  The  electron  lines  are 
brought  to  a  common  focus  ta  a  high  precision  iron- 
free  J-spectrometer  by  accelerating  or  retarding  the 
photo  electrons.  Equating  the  total  applied  voltage 
times  the  electronic  charge,  Ve,  to  the  energy 
dllference  between  the  two  x-ray  lines,  h(Vj  -  v^), 

gives  h/e.  Some  preliminary  measurements  are  re¬ 
ported  together  with  a  study  cf  possible  systematic 
errors.  The  measurements  give  for  the  quantum 
energy  conversion  constant  (E  Vg),  (E  Xg)  (12372.9  * 

1.  5)kv  ■  X.  U.  from  which  (4. 1356  ±  0. 0006)  *  10" 15 
J/A  is  obtained  for  the  ratio  h/e. 

3134 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

THE  Z-  DEPENDENCE  OF  ENERGIES  AND  RELATIVE 
INTENSITIES  IN  THE  K-LL  AUGER  SPECTRUM,  by 
O.  Homfeldt.  [10S2]  [11  ]p.  tael,  dlagrs.  tables,  refs. 
[AF  EOAR-62-123]  Unclassified 

Published  ta  Arkiv  Fysik.  v.  23;  235-245,  1963. 
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The  formulae  deduced  by  Asaad  and  Burhcp  for  calcu¬ 
lating  K-LL  Auger  energies  have  been  adjusted  to 
experimental  data  by  Introducing  a  new  expression 
to  approximate  the  electrostatic  interaction  energy 
between  the  2  vacancies  in  the  final  state  of  the  atom. 
Using  the  modified  formulae,  the  K-LL  Auger  energies 
have  been  calculated  for  81  elements,  the  Z-values 
ranging  from  Z  =  20  to  Z  «  100.  In  most  cases,  the 
agreement  with  observed  energies  is  bettor  than  0  05% 
or  within  the  errors  of  the  measurements.  Using 
published  experimental  data,  the  intensities  of  the 
lines  in  the  K-LL  spectrum  relative  to  that  of  the 
K-LjLj  (^Sq)  transition  have  with  one  exception 

(the  K-LjL^  transitions)  been  demonstrated  to  be 

linearly  dependent  or.  Z  or  Z ,  .  This  empirically 
obtained  Z-dependenoc  is  different  from  the 
theoretical  predictions  by  A&aad  and  Burhop,  and  by 
Callan.  (Contractor's  abstract) 


3135 

Utah  U.  Dept,  of  Chemical  Engineering,  Salt  Lake  City. 

IGNITION  AND  COMBUSTION  OF  SOLID  PROPELL¬ 
ANTS,  by  R.  C.  Mitchell  and  J.  A.  Keller.  Oct.  1, 
1961  to  Sept.  30,  1962,  35p.  incl.  diagrs.  tables, 
refs.  (AFOSR-5316)  (AF  AFOSR-62-99) 

Unclassified 

The  response  of  several  selected  composite 
propellants  subjected  to  surface  heat  Luxes  was  ex¬ 
perimentally  studied.  The  surface  pruiellant  samples 
were  subjected  to  thermal-radiation  heat  fluxes  from 
1  to  13. 5  cal/sec  sq  cm  and  convective  heat  fluxes 
from  30  to  100  cal/sec  sq  cm.  Parallel  theoretical 
studies,  which  were  guided  by  the  experimental  re¬ 
sults.  have  given  a  satisfactory  explanation  of  the 
general  character  of  the  Ignition  process.  The  scope 
of  this  research  work  has  been  broadened  to  include 
several  phases  of  the  combustion  of  solid  propellants. 


3136 

Utah  U.  Dept,  of  Chemical  Engineering,  Salt  Lake  City. 

COMBUSTION  IRREGULARITIES  IN  SOLID 
PROPELLANTS,  by  R.  L.  Coates.  Fifth  quarterly 
progress  rept.  Apr.  1-June30,  1962.  Aug.  6,  1962 
[lilt,  f*101-  diagrs.  tables,  refs.  (AF  AFOSR-62- 
•451)  AD  284930  Unclassified 

The  results  of  all  filings  to  date  are  presented  tr. 
graphical  form,  together  with  some  analysis  of  energy 
losses.  Tables  of  firing  data  are  included,  and  the 
analysis  to  relate  viscoelastic  properties  to  the  pro¬ 
pellant  respor«e  behavior  is  extended.  Further 
efforts  to  measure  viscoelastic  properties  are  also 
described.  The  estimation  of  the  acoustic  admittance 
of  the  burning  surface  and  of  the  gas  phase  attenuation 
constant  from  growth  and  decay  constants  is  discussed. 
The  specific  acoustic  admittance  ratio  of  the  surface, 
referred  to  as  the  gas  phase,  is  estimated  to  be  of  the 


order  0. 01  to  0. 03,  decreasing  in  magnitude  in  the 
frequency  rar,ge  1  to  6  kc.  (Contractor's  abstract) 


3137 

Utah  U.  [Dept,  of  Metallurgy]  Salt  Lake  City. 

IONIZATION  IN  THE  SHOCK  INITIATION  OF  DETONA¬ 
TION,  by  A.  Bauer,  M.  A.  Cook,  and  R.  T.  Keyes. 
Sept.  15,  1962  [30^>.  incl.  Ulus,  diagrs.  tables,  reft:. 
(AFOSR-4053)  (AF  18(603)100)  AD  289569 

Unclassified 

Conduction-time  (or  distance)  curves  measured  oy  both 
the  ''parallel"  and  "peroendicular  probe"  methods  in 
receptors  of  the  "card  gap",  "shock  pass,  heat  filter 
plate"  and  plate  impact  me'Jiodr  of  sensitivity  are 
correlated  and  compared  with  the  pressure-time  (or 
distance)  curves  obtained  by  the  aquarium  method. 
Results  indicate  that  detonation  is  initiated  by  a ;  hock- 
wave  only  upon  establishment  of  (dilute)  plasma  condi¬ 
tions  in  the  shock  front.  The  ionization  wave  that 
establishes  this  coincidence  is  initiated  at  the  inert 
barrier  or  SPHF  plate  after  a  time  r  following  trans¬ 
mission  of  the  shock  into  the  recepto*.  After  formation, 
requiring  2  finite  time,  the  ionization  wave  builds  up  in 
Intensity  at  the  SPHF  plate,  flashes  forward  into  the 
receptor  charge  and  apparently  triggers  detonation  (at 
the  inctant  of  arrival  of  a  critical  level  of  ionization) 
at  the  shock  front.  Therefore,  the  pressure  in  the 
shock  front,  while  an  important  facto:'  In  the  shock 
initiation  of  detonation,  may  not  be  the  only,  or  even 
the  most  important  one;  strong  ionization  may  also  be 
an  essential  factor.  Shock  initiation  cf  detonation 
appears  io  require  the  development  rf  a  strongly 
ionized  reaction  shock.  (Contractor's  abstract) 


3136 

Utah  U.  Dept,  of  Metallurgy,  Salt  Lake  City. 

CHEMICAL  REACTION  RATES  AND  THE  SHOC.T 
INITIATION  OF  DETONATION  IN  LIQUID  EXPLOSIVES, 
by  A.  Bauer,  M.  A.  Cook,  and  R.  T.  Keyes.  Sept. 

3,  1962  [21  incl.  Ulus,  diagrs.  tables,  refs. 
(AFOSR-4054)  (AF  18(603)100)  AD  287915 

Unclassified 

Detonation  velocity-charge  diameter  curves  were  ob¬ 
tained  for  the  liquid  explosives,  nitromethane,  ditheklte- 
13.  D-8,  97. 2/2.  8  NM-ethylene  diamine,  80/20  NM- 
tetryl,  and  60/  20  NM-TNT.  A  point  initiation  model 
for  liquid  explosives,  according  to  which  the  chemical 
reaction  was  assumed  to  start  at  small  centers  and 
proceed  radically  outward,  was  developed  and  applied 
with  the  detonation  head  model  to  determine  chemical 
reaction  times  for  NM  and  D-13.  The  shape  of  the 
velocity-diameter  curves  and  the  manner  in  which  they 
were  fit  by  the  calculations  indicated  that  Indeed  detona¬ 
tion  reactions  in  liquid  explosives  expand  outward  from 
small  centers  of  initiation.  Preliminary  measurements 
of  the  pressure  associated  with  the  super  velocity  of 
"flash- across"  phenomenon  observed  in  the  shock 
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Initiation  at  liquid  exploatves  are  also  presented.  The 
measurements  were  made  to  determine  if  this 
phenomenon  which  propagates  from  the  barrier- 
receptor  Interface  to  the  initial  shock  front  during 
the  card  g*p  tests  at  velocities  the-  exceed  the  normal 
detonation  velocity,  is  governed  by  hydrodynamic  laws 
of  wave  propagation.  (Contractor's  abstract) 


MSS 

Utah  U.  Dept,  of  Metallurgy,  Salt  Lake  City. 

ELECTRICAL  AND  PLASMA  PHENOMENA 
ACCOMPANYING  DETONATION,  by  M.  A.  Cook 
and  R.  T.  Keyes.  Final  rept.  Oct.  1,  1961-Sept.  30, 
1962  [20)p.  incl.  dtagrs.  (AFOSR-4052) 

(AF  49(636)1061)  AD  269568  Unclassified 

The  investigation  carried  out  fall  under  the  fell  owing 
general  classifications:  (1)  ionization  and  electrical 
conductivity  and  its  relationship  to  the  deflagration  to 
detonation  transition  in  soUd  explosives,  (2)  chemical 
reaction  rates  and  the  shock  initiation  of  detonation  of 
liquid  explosives,  (3)  mechanism  of  the  "flash- across" 
phenomenon  In  the  card-gap  test  for  liquid  explosives, 
and  (4)  spectrographlc  studies  of  external  detonation- 
generated  plasmas. 


3140 

Utah  U.  Dept,  of  Physics,  Salt  Lake  City. 

THE  INTERACTION  OF  LIGHT  WITH  MATTER 
STUDIES  BY  THE  EFFECT  OF  DIFFRACTION  ON 
POLARIZATION,  by  F.  S.  Harris,  Jr.  Final  rept. 

Jan.  27,  1962.  2p.  (AFOSR-2122)  (AF  49(638)799) 

Unclassified 

Studies  were  made  of  Fresnel  diffraction  by  a  slit  for 
small  angles:  also  there  were  made  studies  of  diffrac¬ 
tion  at  wide  angles  with  measurements  of  intensity  in 
polarization.  Detailed  calculations  with  a  computer 
have  been  made  of  diffraction  by  a  half  plane  with  re¬ 
gard  to  Sommerfleld  theory.  The  incident  plane  of 
polarization,  the  material  of  the  edge  and  the  wave 
length  of  the  light  were  found  to  have  a  marked  effect 
on  the  diffraction  pattern.  Edges  of  optical  quality  and 
the  difficulty  of  measuring  with  extreme  sensitivity 
proved  to  be  limiting  factors.  A  photometer  was 
developed  for  measuring  very  small  light  intensities 
as  a  function  of  the  diffraction. 


3141 

Utah  U.  [Dept,  of  Physics]  Salt  Lake  City. 

DIFFRACTION  OF  POLARIZED  LIGHT  AT  WIDE 
ANGLES  IN  THE  SHADOW  OF  A  HALF-PLANE 
(Abstract),  by  F.  S.  Harris,  Jr.,  M.  S.  Tavenner, 
andG.  R.  Orme.  [1961]  (2]p.  [AF  49(636)799] 

Unclassified 


Presented  at  Spring  meeting  of  the  Opt.  Soc.  Amer. . 
Pittsburgh,  Pa.,  Mar.  2-4.  1961. 

Published  in  Jour.  Opt.  Soc.  Amer. ,  v.  51: 

477-478,  Apr.  1961. 

Wide-angle  diffraction  patterns  In  the  shadow  of  a  half¬ 
plane  were  measured  over  a  range  of  10®  In  relative 
intensity.  Patterns  studied  Included  light  unpolarized, 
polarized  parallel  to  edge,  and  perpendicular  to 
diffracting  edge.  Light  of  wavelength  5461  A  was 
measured  19  cm  from  the  edge  by  means  of  a  scanning 
dry-ice  cooled  1P21  photomultiplier  photometer  whose 
output  was  traced  on  a  strip-chart  recorder.  This 
system  was  adapted  from  one  previously  used  for  long- 
light-path  studies.  With  a  90°  normal- incident  light 
on  the  half-plane,  the  diffracted  right  was  measured 
from  0°  to  56°  diffracting  angle.  At  56°,  intensities 
of  2. 52  x  10*8  for  parallel-polarized  and  4. 29  x  10* 8 
for  perpendicular-polarized  light  were  measured. 

These  experimental  results  are  In  general  less  than 
Sommerfeld  theory  curves.  The  ratio  of  perpendicular 
to  parallel  intensities  increased  to  a  value  of  about  2 
at  a  diffracting  angle  of  40°,  decreasing  for  larger 
angles.  This  was  much  less  than  Sommerfeid's 
theoretical  values.  Unpolarlzed  light  intensity  values 
were  along  the  Sommerfeld  parallel-polarization  curve. 


3142 

Utah  U.  [Dept,  of  Physics]  Salt  Lake  City. 

EXPERIMENTAL  MEASUREMENTS  OF  WIDE-ANGLE 
DIFFRACTION  BY  A  BLACK  HALF-PLANE  (Abstract), 
by  F.  S.  Harris,  Jr. ,  D.  B.  Brownell,  Jr. ,  and 
W.  T.  Sill  vast.  [1962]  [1  Jp-  [AF  49(638)799] 

Presented  at  Annual  meeting  of  the  Opt.  Soc.  Amer. , 
Rochester.  N.  Y.  [1962]. 

Published  in  Jour.  Opi.  Soc.  Amer.,  v.  52:  1324, 

Nov.  1962. 

Measurements  have  been  made  of  the  effect  cf  black- 
edge  materials  on  the  diffraction  pattern  at  wide  angles 
up  to  60°.  Using  a  sensitive  Uquid-nltrngen-cooled 
photometer,  differences  were  found  in  edge  effects  due 
to  various  types  of  black  surfaces  on  the  polarization 
and  Intensity  of  the  diffracted  light.  The  results  are 
compared  with  various  black  screen  theories. 


3143 

Utah  U.  [Dept,  of  Physics]  Salt  Lake  City. 

EFFECT  OF  PRESSURE  ON  CREEP  IN  TIN,  by  K.  L. 
DeVries,  G.  S.  Baker,  and  P.  Gibbs.  [1962]  (2]p. 
incl.  diagrs.  [AF  49(638)853]  Unclassified 

Published  in  Jour.  Appl.  Phys. ,  v.  34:  2258-2259. 

Aug.  1963.’ 
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Bending  creep  of  tin  Is  reported  with  an  activation 
volume  of  approximately  8. 5  x  10*“  cm3,  essentially 
independent  of  temperature  between  C°  and  57°  C,  and 
pressures  to  8  kbar.  The  pressure  dependence  of  the 
output  of  resistance-type  strain  gauges  is  given. 


3144 

Utah  U.  [Dept,  of  Physics]  Salt  Lake  City. 

PRESSURE  DEPENDENCE  OF  INTERNAL  FRICTION 
OF  ALUMINUM  (Abstract),  by  J.  L.  Seely,  G.  S. 
Baker,  and  P.  Gibbs.  [1962]  (ljp.  [AF  49(638)353] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Baltimore,  Md. ,  Mar.  26-29,  1962. 

Published  in  BulL  Amer.  Phys.  Soc. ,  Series  n, 
v.  7;  225,  Mar.  26,  1962. 

Internal-friction  measurements  were  made  as 
a  function  of  hydrostatic  pressures  up  to  3  kbar  by 
use  of  a  piezoelectric  torsional  oscillator  inside  the 
pressure  vessel,  as  well  as  with  a  Marx  composite 
oscillator  both  before  and  after  pressure  treatment. 
Specimens  were  prepared  by  coldworking  99. 99% 
aluminum  polycrystals  to  a  50%  reduction  in  width, 
followed  by  an  anneal  at  300°C.  Measurements  outside 
the  pressure  vessel  showed  that  the  strain-amplitude 
dependence  was  Irreversibly  increased  by  amounts  up 
to  1500%  of  the  initial  values  as  a  result  of  the  applica¬ 
tion  of  3  kbar  for  15  min  at  25=C.  The  original 
amplitude  dependence  was  restored  by  annealing  15 
min  at  300’ C.  A  subsequent  compression  again  in¬ 
creased  the  amplitude  dependence,  but  to  a  lesser 


extent.  After  several  such  annealing-compression 
cycles  there  was  no  irreversible  effect  within  4%  of 
background.  Additional  cold-work  followed  by  annealing 
again  produced  the  effect.  The  effect  increased  with 
Increasing  pressure.  An  increase  in  amplitude  de¬ 
pendence  of  up  to  600%  also  occurred  In  samples  which 
had  not  been  previously  coldworked.  The  internal 
friction  at  constant  strain  amplitude  increased  faster 
than  linearly  with  increasing  pressure  and  decreased 
linearly  with  decreasing  pressure.  Successive 
pressure  cycles  gave  the  same  effect  but  with  decreas¬ 
ing  magnitude. 


3145 

Utah  U.  [Dept,  of  Physics]  Salt  Lake  City. 

PRESSURE  DEPENDENCE  OF  THE  CREEP  OF 
LEAD,  by  K.  L.  DeVries,  G.  S.  Baker,  and  P. 

Gibbs.  [1962]  (4fe.  incl.  diagrs.  refs.  [AF  49(638)853] 

Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  34;  2254-2257, 

Aug.  1963. 

Apparatus  is  described  for  maintaining  hydrostatic 
environment,  1  in.  in  diameter  by  4  in.  long,  with 
£  to  12  electrical  leads,  up  to  20- kbar  pressure 
and  various  temperatures.  Bending  creep  of 
99. 999  +  %  lead  is  reported  with  an  activation 
24  7 

volume  cf  about  21  x  10  cm  ,  essentially  indepen¬ 
dent  of  temperature  between  0°  and  57° C.  Evidence 
for  recrystallization  is  given.  (Contractor’s 
abstract) 
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3146 

Vermont  U.  (Dept,  of  Physics]  Burlington. 

RESEARCH  IN  NONLINEAR  SONIC  PHENOMENA, 
by  W.  L.  Nyborg.  Final  rept.  Oct.  15,  1960- 
Oct.  14,  1462,  5p.  (AFOSR-5202)  (AF  49(638)968) 
AD  416602  Unclassified 


understand  these  resonances  are  given,  none  ot  the 
conclusions  reached  purely  from  such  models  are 
Included  in  the  tables  for  these  resonances. 


3149 

Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 


A  laboratory  was  developed  for  carrying  out  experi¬ 
ments  with  very  intense  sound  m  the  high  frequency 
range,  from  200  kc  to  10  me,  consisting  of  a  10 
kilowatt  transmitter.  Controlled  bubble  production 
and  activity  In  sound  fields  was  studied.  Work 
on  vibrating  gas- liquid  Interfaces  and  associated 
events  showed  that  a  spatially  periodic  eddying 
configuration  is  set  up  near  the  surface  standing  wave 
as  predicted  by  Lanquet-Hlggens.  The  magnitude  Is 
far  more  than  expected  which  suggested  the  liquid 
air  Interface  presents  some  sort  of  "skin"  on  which 
the  oscillating  liquid  exerts  tangential  stress.  Work 
was  conducted  concerning  the  design  and  testing  of 
composit  "Mason-horn"  type  transduces  of  brass, 
steel  and  stainless  steei  suitable  for  experiment  where 
prescribed  locallized  vibration  is  apolied.  The  unit 
operated  at  about  85  kc.  Exploratory  work  showed 
that  when  a  unit  is  used  as  an  electrode  during 
electrolysis,  considerable  variation  in  the  process 
Is  observed  when  vibration  is  applied. 


ON  A  POSSIBLE  3  »  RESONANCE,  by  A.  P. 
Balachandran  and  H.  Pietschmann.  June  30,  1962,  4p. 
(Scientific  note  no.  15)  (AFOSR-3100)  (AF  61(052)265) 
AD  289427  Unclassified 


Also  published  in  Physics  Ltrs.  v.  2:  126-127,  Sept. 
1,  1962. 


The  possibility  of  a  T  -  1/  2,  D  ,  resonance  in  the 

3/  2 

3  -  e  system  is  pointed  out  by  a  consideration  of  the 
octet  model  for  strong  Interactions.  For  this  purpose, 
the  resonances  Y*  ,  N**  and  Y**  are  classified  into 
1  0 


the  same  octet,  assuming  tentatively  that  Y*  is  a 


D  resonance.  A  3  -  «r  resonance  appears  to  have 
3/2 


the  perdteted  quantum  numbers  reported  at  the  1962 
CERN  conference.  Following  the  method  of  Gell-Mann, 
the  authors  predict  T  =  1/2  in  the  3  -  *  system  with  a 
mass  about  1460  mev.  Experiments  in  which  it  can 
show  up  are  discussed. 


Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 

TWO-PION  FORCE  AND  THREE- PION  SYSTEM, 
by  G.  Eder.  Jan.  10,  1932  [10|>.  incl.  dlagr. 
tables,  refs.  (Scientific  note  no .  13)  (AFOSR-2693) 
(AF  61(052)265)  AD  280985  Unclassified 

Also  published  in  Nuclear  Phys. ,  v.  37:  83-69, 

Aug.  1862. 

A  4  -type  v  -  v  potential  is  used  to  describe  the  v-  * 
scattering  up  to  the  C -resonance.  By  this  potential 
a  3-pion  system  is  investigated  for  a  state  of  J  =  1 
and  1  c  c.  It  seems  possible  to  understand  either 
the  q-  or  the  v-partlcle  as  metastable  states  of  such 
a  system.  (Contractor's  abstract) 


3146 

Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 

THE  PRESENT  STATUS  OF  THE  NEW  RESONANCES, 
by  A.  P.  Balachandran  and  H.  Pietschmann.  May 
30,  1962.  2fp.  incl.  tables,  refs.  (Scientific  note  no. 
14)  ( AFOSR-  297 8)  (AF  61(052)265)  AD  278179 

Unclassified 

The  available  experimental  material  on  the  resonances 
observed  in  systems  of  strongly  interacting  particles 
is  presented.  The  report  confines  itself  strictly  to 
well-established  facts  and  although  references  to  the 
various  phenomenological  models  proposed  to 


3150 

Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 

QUANTUM  THEORY  OF  TRANSPORT  COEFFICIENTS. 
I,  by  K.  Baumann  and  J.  Rannlnger.  [1962]  [H]p. 
incl.  diagrs.  [AF  61(052)265]  Unclassified 

Published  in  Ann.  Phys.,  v.  20:  157-170,  Nov.  1962. 

The  techniques  of  modern  quantum  field  theory  are 
applied  to  the  electron-hole  field  interacting  with  the 
field  of  phonor.s  m  a  crystal.  The  interaction  is  de¬ 
scribed  by  the  Frehlich  Hamiltonian.  In  the  evaluation 
of  the  electrical  conductivity,  an  Infinite  number  of 
Feynman  diagrams  has  to  be  taken  Into  account.  The 
first  3  of  these  diagrams  are  worked  out  explicitly,  and 
are  found  to  be  the  beginning  of  a  geometrical  series, 
which  yields  a  conductivity  -  T“Mor  T'9  <<  k  */E^_ 

~  T  forke/E  <<  T  9  <  <1.  For  T'9  >>1  the 

p 

well-known  T'1  law  is  reproduced.  (Contractor’s 
abstract) 


3151 

Vienna  U.  Inst,  for  Theoretical  Physics  (Austria). 
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QUANTUM  THEORY  OF  TRANSPORT  COEFFICIENTS. 
11,  byK.  Baumann.  [1962]  |12]p.  Incl.  diagrs. 

[AF  61(052)265]  Unclassified 
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Published  In  Ann.  Phys. ,  v.  23:  221-232,  Aug.  1933. 

The  method  of  thermal  Green's  functions  is  applied 
to  a  ln-vest  order  calculation  of  different  transport 
coeffici  *nts.  This  is  the  first  step  of  a  systematic 
approach  Intended  to  replace  the  use  of  the  Boltzmann 
equation.  (Contractor's  abstract) 


Vienna  U.  Inst,  for  Theoretical  Physics  (Austria. 

SYMMETRIES  OF  FUNDAMENTAL  PARTICLE 
INTERACTIONS,  by  W.  E.  Thirring.  Final  rept. 
Aug.  31,  1962.  7p.  (AFOSR-3761)  (AF  61(052)265) 

AD  269250  Unclassified 

The  15  scientific  notes  abstracted  In  this  report  are 
summarized  as  being  a  first  attempt  to  calculate 
quantities  like  the  pion-nucleon  coupling  constant. 
These  results  do  not  contradict  the  speculation  that 
the  weak  interactions  are  responsible  for  binding 
nucleons  and  antinucleons  together  and  thereby 
generating  strong  interactions.  Some  special 
dynamical  problems  were  studied  by  the  whole  group. 
Finally,  some  research  has  been  carried  out  in 
connection  with  the  recently  discovered  resonances. 


Elastic  p-p  scattering  at  23. 5  gev  kinetic  energy  has 
been  studied  in  nuclear  emulsions.  The  emulsions  were 
exposed  normally  to  their  plane  to  the  external  proton 
beam  of  the  CERN  PS.  133  proton-free-proton  elastic 
scatterings  have  been  found.  The  contribution  of 
quasielastic  events  and  other  background  is  about  4%. 
The  elastic  cross  section  gives  o.  =  (  8. 3  ±  1-  2  )  mb. 

'  0. 7 

The  behavior  of  the  differential  cross  section  shows 
that  the  real  part  of  the  scattering  amplitude  must  be 
assumed  to  be  small.  The  elastic  scattering  at  high 
energies  has  been  calculated  with  the  simple  model  of 
a  completely  absorbing  target  nucleon.  The  following 
assumptions  have  been  made:  (1)  there  is  a  well  defined 
surface  of  the  nucleon  with  radius  R  and  (2)  a  large 
number  of  reaction  channels  is  open  for  the  incoming 
particle.  Numerical  evaluation  a  the  result  shows 
close  agreement  with  the  experimental  data  for  R  = 

1.10  fermi.  (Contractor's  abstract) 


Vienna  U.  Inst,  of  Theoretical  Physics  (Austria) 

DETERMINATION  OF  tHE  SLOPE  OF  THE 
POMERANCHUK-TRAJECTORY  FROM  HIGH  ENERGY 
ELASTIC  SCATTERING,  by  G.  Czapek,  G.  Kellner 
and  H.  Pietschmann.  May  14,  1962,  [9]p.  incl.  diagrs. 
tables,  refs.  (Scientific  note  no.  4)  (AFOSR-2977) 

(AF  61(052)433)  AD  283659  Unclassified 


Vienna  U.  Inst,  for  Tneoretical  Physics  (Austria). 

ELASTIC  SCATTERING  OF  HIGH  ENERGY  PROTON 
ON  HYDROGEN  NUCLEI,  by  G.  Czapek,  G.  Kellner 
and  others.  Jan.  12,  1TI2,  4p.  Incl.  diagrs. 
(Scientific  note  no.  2)  (AFOSR-2177)  (In  cooperation 
with  Bern  U. ,  Switzerland)  (AF  61(052)433) 

AD  271651  Unclassified 

Also  published  in  Alx-'m-Provence  Internal'l.  Con!, 
on  Elementary  Particles;  Proc. ;  Aix  (France) 

(Sept.  14-20,  1961),  ed.  by  E.  Crcmieu- Alcan, 

P.  Falk- Vairant,  and  O.  Lebey.  Gif- sur- Yvette, 

C.  E.  N.  Saclay,  v.  1:  111-115,  1961. 

Experimental  results  from  480  elastic  scatterings 
of  24.  5  (bev  c)-protons  on  hydrogen  nuclei  with 
abontory-scattering  angles  above  2  mrad  are 
presented.  The  work  Is  still  going  on  in  order  to 
improve  these  statistics.  Two  different  and 
complementary  methods  we’  e  applied.  (Contractor's 
abstract) 


Vienna  U.  Inst,  lor  Theoretical  Physics  (Austria). 

ELASTIC  PROTON-PROTON  SCATTERING  AT  HIGH 
ENERGIES,  by  G.  Czapek.  G.  Kellner,  and  G.  Otter. 
Apr  2.  1962  [23|?.  incl.  diagrs.  table,  refs. 
(Scientific  note  no.  3)  (AFOSR-2691)  (AF  61(052)433) 

Unclassified 


New  light  has  beer,  shed  on  the  theory  of  elementary 
particles  by  the  hypothesis,  that  the  concept  d 
singularities  in  the  complex  angular  momentum 
variable  (Regge-poles)  also  applies  to  a  relativistic 
quantized  theory.  In  particular,  the  assumption  Is 
made  that  particles  (including  resonances)  which  differ 
only  by  their  mass  and  spin  values  He  on  the  same 
trajectory  in  the  Chew-Frautschi  diagram.  On  the 
other  hand,  high  energy  elastic  scattering  is  correlated 
to  the  slope  of  the  Pomeranchuk  trajectory.  It  Is 
mentioned  that  a  high  energy  behavior  of  this  type  is 
also  a  consequence  of  a  model  m  the  strip  approximation 
to  the  Mandelstam  representation.  Furthermore,  this 
model  provides  successive  approximations  to  the  form 
factor  of  the  diffraction  scattering  amplitude.  As  a 
consequence  of  the  Regge-type  behavior,  the  differentia! 
elastic  cross-section  at  high  energies  should  decrease 
exponentially  from  the  optical  point 

dc_  „  e*21  ‘o(S) 

d  a 

This  is  verified  by  plotted  results  and  Is  used  to 
establish  the  slope  of  the  Pomeranchuck-trajectcry  ex¬ 
panding  it  Into  a  power  series.  The  elastic  scattering 
of  16  GEV  v  -mesons  and  GEV  protons  on  protons  has 
been  studied  with  bubble  chamber  and  emulsion 
techniques.  The  hypothesis  of  Regge-poles  though  not 
on  very  good  footing  from  a  theoretical  point  oi  view 
seems  to  be  very  appealing  when  compared  with  the 
expet  iment. 
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3156 

Virginia  U.  Dept,  cf  Mathematics,  Charlottesville. 

THE  CAUCHY  INEQUALITY  IN  TOPOLOGICAL 
ANALYSIS,  byG.  T.  Whyburn.  [1962]  [2]p. 
(AFOSR-3240)  [AF  49(638)72]  Unclassified 

Also  published  In  Proc.  Nat'l.  Acad.  Scl. .  v.  48: 
1335-1336.  Aug.  1962. 

In  this  paper,  It  is  shown  how  an  auxiliary  (unction 
used  by  Read  may  be  fitted  Into  a  lemma  of  Connell 
and  Procelli  to  obtain  the  Cauchy  Inequality  at  an 
early  stage  of  the  development  of  analytic  function 
theory  by  tooological  methods.  This  then  may  be 
used  In  the  same  context  to  obtain  directly  and  ln- 
itlaUy  the  standard  Taylor  series  development  with 
full  radius  of  convergence. 


3157 

Vlr^irla  U.  Research  Labs,  for  the  Engineering 
Sciences,  Charlottesville. 

AN  ELECTROMAGNETIC  SUSPENSION  SYSTEM  FOR 
THE  MEASUREMENT  OF  AERODYNAMIC  CHARAC¬ 
TERISTICS,  by  H.  M.  Parker,  J.  E.  Maj;  and  G.  S. 
Nurre.  Mar.  1952.  [40*p.  incl.  lllus.  dlagrs.  refs. 
(Rept.  no.  AST-4433- 106-62U)  (AFOSR-2294) 

(AF  49(636)1022)  AD  273655  Unclassified 

The  design  concepts  are  presented  for  a  free  electro¬ 
magnetic  suspension  system  functioning  as  force 


baiarce  yielding  simultaneous  and  Independent  measure¬ 
ments  of  force  in  3  mutually  perpendicular  directions. 
The  system  Is  adapted  to  function  as  a  wind  tunnel 
balance  which  requires  no  physical  attachment  to  the 
model  under  study.  The  concepts  have  been  reduced 
to  practice  In  a  first-generation  balance  which  is  to  be 
applied  to  the  study  of  low-dens lty  sphere  drags  an  a 
first  demonstration  of  the  unique  capabilities  cf  this 
balance  system.  The  first  model  also  is  Intended  to 
serve  as  a  test  device  to  provide  design  Information  for 
a  second-generation  balance  for  the  study  of  dynamic 
stability.  The  apparatus  is  described  in  detail  and 
calibration  procedures  and  future  tppllcatlons  are 
discussed.  (Contractor's  abstract) 


3158 

Vitro  Corp.  of  America,  Vitro  Lab. ,  Silver  Spring,  Md 

SYMMETRIC  VIBRATION  OF  THE  ELASTIC  SOLID 
CYLINDER,  by  D.  S.  Moseley.  Mar.  22,  1962  - 
Dec.  14,  1962.  [31  Jp.  (Technical  rept.  no.  TN  1734-01- 
1)  (AFOSR-4650)  (AF  49(638)1148)  AD  407408 

Unclassified 

The  exact  formulation  of  displacements  and  resonant 
frequencies  of  an  elastic  solid  cylinder  was  attempted. 
Progress  was  made,  but  the  principal  objective  was 
net  reached.  This  report  traces  the  course  of  work 
through  the  early  demonstration  cf  Invalidity  cf  a 
formulation  that  was  postulated  prior  to  the  contract, 
and  through  several  assaults  uoon  the  problem.  Novel 
solutions  of  the  wave  equation  for  radially  symmetric 
displacements  were  discovered.  A  section  Is  devoted  to 
the  recommended  direction  of  future  work. 
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3159 

Wales  U.  Coll.  Dept.  o(  Agricultural  Biochemistry, 
Aberystwyth. 

THE  INCORPORATION  OF  {2-  l"X:j  MEVALONIC  ACID 
14 

AND  C02  INTO  THE  PI1YTVL  SIDE  CHAIN  OF  CHLO¬ 
ROPHYLL  IN  MAIZE  SEEDIJNGS.  by  E.  I.  Mercer  and 
T.  W.  Goodwin.  1 1 9G2J  (1  jp.  (AFOSR-4343)  (AF  61- 
(053)355)  AD  404S76  Unclassified 

Presented  at  419th  meeting  of  the  Bloch"  a.  Soe. ,  Inst, 
of  Rural  Science.  Penglals,  Aberystwyth  (Wales). 

St  pt.  13-14,  1962. 

Also  published  in  Biochem.  Jour.,  v.  85:  13P,  Nov.  1962. 

The  relative  Incorporation  of  mevalonic- 2-C1*1  acid  and 
C1'102  into  the  phytyl  side  chain  of  chlorophyll  was 
studied  In  corn  seedlings  during  illumination.  The 
mevalonic- 2-C^-treated  corn  yielded  5.  2  mg  of  sterol 
*uh  a  specific  activity  of  84,530  counts  mir  rig  (total 
cunts  440,330)  and  phytol  containing  a  total  ol  400 
counts  min.  The  C^O^- treated  corn  yielded  5.7  mg 

uf  sterol  with  a  specific  activity  of  15,860  counts  min  mg 
t total  counts  90,400  mini  and  phytol  containing  a  total 
of  114.000  counts,  min  (specific  activity  160,500 
counts  min  mg. 


3160 

Wales  U.  Coll.  Dept,  of  Agricultural  Biochemistry, 
Aberystwyth. 

STUDIES  IN  CAROTENOGENESIS.  29.  ATTEMPTS  TO 
DETECT  LYCOPERSENE  IN  HIGHER  PLANTS,  by  E. 

I.  Mercer,  B.  K.  Davies,  and  T.  W.  Goodwin.  (1962] 
j9!p.  incl.  dlagrs  tables,  rels.  (APOSR-J840)  (AF  61- 
(052)355)  AD  4  1  6554  Unclassified 

Also  published  in  Biochem.  Jour.,  v.  87-317-325,  May 
1963: 

A  method  lor  the  detection  and  identification  of  lycopersene 
has  been  developed.  The  sensitivity  limit  Is  0, 05  ug. 
Analysis  of  the  unsaponifiable  components  of  excised, 

14i 

etiolated  maize  seedlings  exposed  to  [2-C  jmsvalonate 

14 

unier  conditions  of  light  and  darkness,  and  to  C  On.  has 

failed  to  reveal  the  presence  of  lycopersene.  [C1'5] Car¬ 
bon  dioxtde  ts  Incorporated  Into  both  squalene  and  phyto- 

ene  by  maize  seedlings,  but  (2-C1-,]mevalonate  Is  In¬ 
corporated  only  Into  squalene.  [2-C1  •jMeiulonate  Is  in¬ 
corporated  into  both  squalene  and  phytoene  by  carrot- 
root  slices;  no  lycopersene  could  be  detected.  Tare 
lY'cia  sativa)  lipid  was  also  examtned  for  the  presence 
c.  Lcoperscne.  but  none  was  detected.  Lycopersene  is 
probably  not  a  precursor  of  carotenoids. 


3161 

Wales  U.  Coll.  Dept,  of  Agricultural  Biochemistry, 
Aberystwyth. 

COUMAHIN  AND  RELATED  COMPOUNDS  IN 
ANTHOXANTHUM  AND  MELILOTUS  SPECIES,  AND 
THE  FORMATION  OF  DICOUMAROL,  by  W.  M.  Ashton 
and  E.  G.  Davies.  [1962] [2]p.  [AF  61(052)355) 

Uncla  sslfled 

Presented  at  419th  meeting  of  the  Biochem.  Soc. ,  Inst. 
ofRuralScler.ee,  Penglals,  Aberystwyth  (Wales), 

Sept.  13-14,  1962 

Published  In  Biochem.  Jour. .  v.  85;  22P,  Nov.  1962. 

Both  Anthoxanthum  odorattum  (sweet  vernal  grass)  and 
Melllotus  alba  (sweet  clover)  contain  melUotic,  o- 
coumarlc  and  p-roumartc  acids,  and  escultn  the  former 
contains  ferullc  acid,  the  latter,  7-hydroxycoumarln. 

With  spoilage  of  anthoxanthum  hay,  coumarln  disappeared 
In  18  days,  the  amount  of  related  compounds  Increased 
and  reached  a  steady  maximum  In  4  weeks.  Discou- 
marol  (1)  was  detected  chromatographlcally  In  the  spoiled 
hay.  Additions  of  penlcllllum  jensenl  to  anthoxanthum 
or  sweet- clover  hay  Increased  the  !  formed,  and  the 
amount  of  available  formaldehyde  appeared  to  limit  I 
productic"..  o-Coumarlc  acid  and  not  coumarln  Is  con¬ 
sidered  lo  be  the  percursor  of  4-hydroxycoumartn  and 
hence  I. 


3162 

Wales  U.  Coll.  Dept,  of  Agricultural  Biochemistry. 
Aberystwyth. 

PRELIMINARY  OBSERVATIONS  ON  TERPENOIDS  IN 
PLANT  TISSUE  CULTURES,  by  T.  W.  Goodwin  and 
B.  L.  Williams.  [1962]  [l]p.  [AF  61(052)355] 

Unclassified 

Presented  at  419th  meeting  of  the  Biochem.  Soc. ,  Inst, 
of  Rural  Science,  Penglals,  Aberystwyth  (Wales). 

Sept.  13-14,  1962. 

Published  In  Biochem.  Jour. ,  v.  85;  12P,  Nov.  1962. 

Cultures  of  cambtal  tissue  of  Paul’s  Scarlet  Rose  grown 
at  room  temperature  for  14  days  In  White’s  edlum  con¬ 
taining  10*6  coconut  milk  and  6  mg/1  of  2, 4-.  .hloro- 
phenoxyacetlc  aetd.  yielded  200  g  1  of  cells.  The  cells 
were  extracted  with  acetone.  No  chlorophyll  was  detected 
In  the  extracts.  ifter  saponification  of  the  extracts,  the 
unsaponifiable  matter  was  15  mg  g  dry  wt,  L  3  of  which 
was  dlgltonln-precipitable  sterols  (phytostercls).  No 
ergosterol  was  found.  The  hydrocarbon  fraction  of  the 
sterol- free  unsaponifiable  matter  contained  squalene  but 
no  colorless  C^q  polyenes.  Three  xanthophylis  were  de¬ 
tected;  auroxanthtn  was  the  main  component,  4  ug  g  dry 
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Washington  State  U.  Dept,  of  Chemistry,  Pullman. 

REACTIONS  OF  N1TRYL  MAUDES,  by  H.  H.  Batey,  Jr. 
Final  rept.  Nov.  1,  1956-Oct.  31.  1962.  Nov.  1,  1962, 

Ip.  (APOSR-43U)  (AF  49(638)36)  Unclassified 

Research  on  the  reactions  of  nltryl  halides  is  summarized. 
Studies  undertaken  Include:  (1)  the  reaction  of  NO^Cl 

with  C1F3:  (2)  (NH4)2MC16  and  (N0)2MC16  compounds; 

(3)  exchange  reactions  using  O1®:  and  (4)  miscellaneous 
reactions  of  N02C1. 

3164 

Washington  State  U.  (Dept,  of  Chemistry]  Pullman. 

THE  EFFECT  OF  STRUCTURAL  CHANGES  ON  THE 
PYROLYSIS  OF  ESTERS  OF  ORGANIC  AND  INORGANIC 
ACIDS,  by  G.  G.  Smith.  Final  rept.  Jan.  1962.  ip. 
(APOSR-2218)  (AF  49(638)616)  Unclassified 

The  effect  of  polar  and  seric  Influences  on  (he  thermal 
stability  of  organic  and  Inorganic  esters  has  been 
studied.  W'lthorganlc  esters,  the  polar  effect  on  the 
thermal  stability  has  been  studied  by  determining  the 
reaction  rates  at  several  temperatures  of  over  70  esters. 
An  understanding  about  the  Influence  of  polar  groups  on 
reactivity  in  a  solvent  free  system  has  been  gained. 
Evidence  substantiating  the  formation  of  a  charged  Inter¬ 
mediate  in  ester  pyrolysis  has  been  obtained. 


3165 

Washington  State  U.  Dept,  of  Chemistry.  Pullman. 

SUBSTITUENT  EFFECTS  IN  PYROLYSIS.  V.  A  p  -  o' 
CORRELATION  IN  THE  PYROLYSIS  OF  1-ARYLETHYL 
ACt. TATES,  by  R.  Tavlor,  G.  G.  Smith,  and  W.  H. 
Wetzel.  (1962J  (8]p.  incl.  diagrs.  tables,  refs.  (APOSR- 
J280)  (A F  49(638)616)  AD  415329  Unclassified 

Also  published  in  Jour.  Amer.  Ch»m.  Soc. .  v.  84: 
43V7-4624.  Dec.  20.  1962. 

A  kinetic  study  of  *he  gas-phase  thermal  decomposition 
of  a  number  of  1-  and  2-arylethyl  acetates  has  been  made 
between  297. 8  ”  and  40S.  2°.  Each  ester  was  pyrolyzed 
at  4  different  temperatures  and  ever  a  temperature  range 
of  not  less  than  50  '  in  a  static  system  at  reactant  pres¬ 
sures  of  6  to  200  mm;  the  energies  and  entropies  of  acti¬ 
vation  range,  respectively,  from  41.7  kcal  mol  and 
♦0.34  to  -2.  66  e.  u.  for  the  1-arylrthyl  acetates,  and 
from  44.8  to  45.9  kcal  mol  and  -3  24  to  -3.67  e.  u.  for 
the  2-arylethyl  acetates.  A  plot  of  log  for  the  effects 

of  the  substituents  in  the  1-ary,  series  at  600  =K  against 
o  ■*- constants  (Brown  and  Okam atoi  gives  an  excellent 
correlation  (o  -  -  0. 66)  hus  proving  that  the  elimination 
of  acetic  acid  proceeds  via  a  mechanism  in  which  some 
charge  separation  occurs,  as  has  recently  been  suggested. 
The  importance  of  the  breaking  of  the  carbon- hydrogen 
and  single  carbon-oxygen  bunds  In  the  reactiun  mecha¬ 
nism  has  been  further  evaluated.  (Contractor's  abstract) 


31 6C 

(Washington  State  U.  Dept,  of  Chemistry,  Pullman,  j 

A  METHOD  FOR  ASSESSING  ELECTROPHILIC 
SUBSTITUENT  EFFECTS  IN  THE  GAS-PHASE  AND 
THE  CORRELATION  WITH  REACTIVITY  IN  THE  CON¬ 
DENSED-PHASE,  by  R.  Taylor  and  G.  G.  Smith.  (1962] 
[ll]p.  Incl.  diagrs.  tables,  refs.  (AFOSR-J913) 

(AF  49(638)616)  Unclassified 

Also  published  In  Tetrahedron,  v.  19:  937-947,  June 

T9T3. - 

Substituent  effects  in  the  gas-phase  pyrolysis  of  1-aryl- 
ethyl  acetates  (a  reaction  which  proceeds  via  a  transition 
state  of  carbontum  ion  character)  are  compared  with 
those  obtained  in  condensed-phase  electrophilic  aromatic 
substitutions  and  related  reactions,  and  are  found  to 
closely  parallel  them.  The  p-methyl  ar.d  p-t-butyl 
substituents  activate  in  the  inductive  order,  disproving 
the  contention  that  the  Baker- Nathan  effect  is  primarily 
a  function  of  the  resonance  requirement  of  a  particular 
reaction.  It  is  shown  that  the  variable  reactivity  of  the 
para-  position  in  biphenyl  In  electrophilic  and  related 
reactions  is  unlikely  io  be  attributable  to  an  energy 
barrier  restricting  the  attainment  of  a  coplanar  form, 
and  that  the  electrophilic  reactivity  of  the  2-position  in 
fluorene  cannot  be  satisfactorily  represented  by  a  single 
substituent  constant.  Sigma  values  in  reactions  pro¬ 
ceeding  via  electron  deficient  centers  are  revealed  as 
being  partially  dependent  upon  the  extent  of  solvation 
though  this  effect  is  relatively  minor.  The  pyrolysis 
rest  lion  promises  to  be  of  fundamental  value  for  examin¬ 
ing  nc  effects  of  substituents  known  to  be  strongly  su6- 
cep  ibe!  to  solvent  effects  in  condensed-phase  reactions. 
Steric  effects  in  the  reaction  are  discussed.  (Contrac¬ 
tor's  abstract) 


3167 

Washington  State  U.  [Dept,  ot  Physics]  Pullman. 

EFFECTS  OF  GLASS  CONTAMINATION  AND  ELEC¬ 
TRODE  CURVATURE  ON  ELECTRICAL  BREAKDOWN 
IN  VACUUM,  by  E.  E.  Donaldson  and  M.  Rabincwitz. 
[1962]  [4]p.  incl.  illus.  diagrs.  (APOSR-J557)  (Spon¬ 
sored  jolnUv  by  Air  Force  Office  of  Scientific  Research 
under  AF  AFOSR-62-86  and  Atomic  F.r.eigy  Commission! 
AD  408600  Unclassified 

Also  published  in  Jo^r  Appl.  Phvs. ,  v.  34- 319-322, 

'-eb.TT'JT" 

It  has  recently  been  found  that  particles  of  contamination 
reside  oi.  surfaces  inside  V'  cuum  systems  as  a  result 
of  thermal  decomposition  o'  glass.  These  particles  con¬ 
tain  at  least  Na,  K.  and  B  as  well  as  traces  of  A1  and  St. 
They  may  well  have  been  important  in  many  clean  sur¬ 
face  experiments.  This  Investigation  has  shown  that 
these  particles  have  a  strong  Influence  In  reducing  the 
breakdown  voltage  in  vacuum.  Breakdown  voltages  for 
Al.  Cu,  and  stainless  steel  electrodes  with  radii  of 
curvature  of  21. 7,  25.4,  50.8,  and  101. 6  mm  were  de¬ 
termined  under  dean  and  contaminated  conditions  at 

10‘®  Torr.  It  was  'ound  that  under  clean  conditions  the 
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electrodes  of  smaller  radii  of  curvature  have  higher 
breakdown  voltages  than  the  more  nearly  plane  electrodes. 
(Contractor's  abstract) 


31G8 

Washington  State  U.  [Dept,  of  Physics)  Pullman. 

CHEMICAL  SPUTTERING  OF  TUNGSTEN  AT  ELEVATED 
TEMPERATURES,  by  H.  F.  Winters.  D.  R.  Denison 
and  others.  [1962]  [7]p.  Incl.  lllus.  dlagrs.  refs. 
(AFOSR-J1073)  (Sponsored  JolnUy  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-62-86  and  Atomic 
Energy  Commission)  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  34:  1810-1816, 
June  fiFtxT. 

Positive  ions  emitted  from  heated  tungsten  filaments 
operating  in  various  gas  environments  and  In  residual 

gases  remaining  at  10"^  Torr  have  been  investigated. 

The  ions  appear  both  as  a  continuous  current  and  In  the 
form  of  Ion  bursts.  The  pressure  and  temperature  de¬ 
pendence  of  the  Ion  current  Is  given;  the  properties  of 
the  bursts  are  Investigated;  and  a  model  for  the  mecha¬ 
nism  of  burst  production  is  proposed.  It  is  shown  that 
the  ion  current  can  be  used  as  a  sensitive  Indicator  of 
surface  reactions. 

3169 

Washington  State  L'.  [Dept,  of  Physics)  PuUman. 

INVESTIGATION  OF  POSITIVE-ION  EMISSION  FROM 
FILAMENTS  (Abstract),  by  D.  R.  Denison  and  II.  F. 
Winters.  [1962]  (ljp.  [AF  AFOSR-62-86] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. .  Seattle,  Aug.  27-29,  1962. 

Published  in  DuU.  Amer.  Phys.  Soc.,  Series  lT,  v.  7: 
413,  Aug7  27,  1962. 

Positive  ions  emitted  from  heated  tungsten  filaments 
operating  in  atmospheres  of  Nj,  Hg.  O,,  CO,  COg,  and 

residual  gases  remaining  at  10*  *0  Torr  have  been  in¬ 
vestigated.  The  ions  appear  both  as  a  continuous  ion 
current  and  in  bursts  of  10  to  10‘  ions.  The  pressure 
and  temperature  dependence  of  the  ion  current  is  given; 
the  properties  of  the  bursts  are  investigated;  and  a  model 
for  the  mechanism  of  burst  production  is  proposed. 


3170 

Washington  State  U.  [Dept,  of  Psychology]  Pullman. 

SHORT-TERM  RETENTION  AS  A  FUNCTION  OF  CON¬ 
TEXTUAL  CONSTRAINT,  by  K.  £.  Lloyd  and  W.  A, 
Johnston.  [1962]  (8 jp.  incl.  tables,  refs.  (AFOSR- 
J750)  (AF  49(638)805)  AD  413636  Unclassified 

Also  published  in  Jour.  Exper.  Psychol.,  v.  65  :  469- 
467,  May  "1553. 


Contextual  constraint  has  Improved  recall  li  the  classic 
memory  span  task.  Here  this  variable  was  manipulated 
In  a  sequential  memory  task  in  which  S  continually  re¬ 
ceived  Information,  and,  at  unpredictable  moments,  was 
requested  to  recall  Lome  of  It.  In  experiment  1 ,  24 
undergraduates  continuously  stored  an  average  of  3  or  7 
items  and  recalled  them  2  at  a  time.  This  required  many 
recall  points  which  interrupted  the  contextual  passages. 
The  effect  of  varying  contextual  constrain:  was  significant 
(p  <  .01),  but  small.  In  experiment  IT,  interruptions  were 
gradually  reduced  by  requesting  more  and  more  items 
per  recall  point  Recall  Improved  (p  <  .  01)  as  constraint 
Increased  and  as  Interruptions  decreased;  these  variables 
interacted.  Interruptions  severely  curtailed  the  benefits 
of  context.  (Contractor's  abstract) 


3171 

Washington  U.  [Dept,  of  Mathematics)  St  Louis,  Mo. 

IMAGE-SHARING  FNDOMORPHISMS  AND  UNEAR 
EQUATIONS,  by  F.  Haimo.  [1962]  [15]p.  (AF  49(638)- 
218  and  AF  AFOSR-  62-413)  Unclassified 

Published  in  Topics  In  Abelian  Groups;  Proc.  of  the 
Symposium,  New  Mexioo  State  U. ,  University  Park 
(June  4-8,  1962),  ed.  by  J.  M.  Irwin  and  E.  A.  Walker. 
Scott,  Foresman  and  Co. .  Chicago  [1963]  p.  337-347. 

This  paper  deals  with  systems  of  linear  equations  over 
abelian  groups,  where  the  coefficients  are  endomor- 
phlsms.  The  main  result  of  the  paper  Is  the  following 
interesting  generalization  of  Cramer's  rule.  Let  G  be 
a  2- divisible  abelian  group  (2G  =  G)  and  S  a  commutative 
ring  if  endomorpnlsms  of  G.  Let  (5^)  be  an  n-by-n 

matrix  of  elements  of  S  such  that  det(S, .)  is  an  auto- 
morphiom  of  G.  Then  the  system  of  n  equations  in  n 

unknown,’  *j=jj  -  . . .  +  *nsin  *  bj  (I  *  1 . n),  with 

b(  €  G,  has  a  unique  solution  in  G.  (Math.  Rev.  abstract) 

3172 

Washington  U.  [Dept,  of  Mathematics]  St.  Louis,  Mo. 

LAGUERRE  TRANSFORMS,  by  l.  I.  Hirschman.  Jr. 
[1962 j  [  14 jp.  (AF  49(638)84  6)  Unclassified 

Published  in  Duke  Math.  Jour.,  v.  30:495-510,  Sept. 

T5537 

Let  L  be  the  nth  Laguerre  polynomial.  Consideratior 
n 

is  given  to  the  transformation  of  sequences  defined  by 

F(n)  =  I*  G<  )  f(m),  where  the  "kernel"  G{  ) 
m  =  0  n,  m  n,  m 

has  the  form  G{  )  =  ‘*(E(x))“ILn(x)L  (x)e* xdx, 
n,  m  ‘’q  «  ixi 

where  E(x)  is  a  member  of  a  special  class  of  positive 
functions  previously  studied.  Exploiting  the  recursion 
formula  for  the  polynomials  L  ,  an  Inversion  formula 
for  the  transformation  f  -  F,  which  is  analogous  to  the 
1  cst-Widder  inversion  formula  for  the  Laplace  trans¬ 
form,  Is  constructed.  Necessary  and  sufficient  condi¬ 
tions  that  F(n)  have  >he  form£^,_0  G(n  m)  i(m)  with 
f(m;  S  0  are  alto  established.  (Math.  Rev.  abstract) 
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3173 

Washington  U.  (Dept,  of  Physics]  St.  Louts,  Mo. 

SPIN-SPIN  INTERACTION  IN  DEMERS  OF  FREE  RADI¬ 
CALS,  byN.  HiroiaandS.  I.  We'ssman.  (1962)  (2jp. 
incl.  dlagr.  (AFDSR-2568)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)464, 
National  Science  Foundation,  Office  of  Naval  Research, 
and  Petroleum  Research  Fund)  AD  295296 

Unclassified 

Also  published  in  Molec.  Phys. .  v.  5:  537-538.  Seot. 

Variations  of  the  optical  absorption  spectra  of  certain 
ketyls  with  concentration  suggest  an  equilibrium  between 
monomeric  and  dimeric  forms  of  similar  electroic 
structure.  Electron  spin  resonance  spectroscopy  con¬ 
firms  the  existence  of  species  containing  2  unpaired  elec 
trons.  The  phenomenon  has  been  observed  In  several 
substances  but  In  this  note  only  the  behavior  of  the  alkali 
metal  ketyls  of  fluorenone  ts  described. 


3174 

Washington  U.  (Dept,  of  Physics]  St.  Louis.  Mo. 

ELECTRON  TRANSFER  BETWEEN  TRIS-p-NlTRO- 
PHENYLMETHYL  RADICAL  AND  TRIS-p-NtTROPHENYL- 
METH1DE  ION  STUDIED  BY  ELECTRON  SPIN  RESO¬ 
NANCE  TECHNIQUES,  by  M.  T.  Jones  and  S.  I. 

Welssman.  (1962j  [6jp.  incl.  diagrs.  tables,  refs. 
(APOSR-2575)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  (AF  49(638)464]  and  Office  of 
Naval  Research)  AD  295929  Unclassified 

Also  published  tr.  Jour.  Amer.  Chem.  3oc. .  v.  84: 
4269-42?  i7"Nov\"  1962. 

The  rate  constants  and  the  activation  energies  for  the 
electron  transfer  between,  tris-p-ntirophanylmethyl  radi¬ 
cal  and  trl8-p-nltropheny»methlde  ion  for  all  combina¬ 
tions  ol  the  sodium  or  potassium  salts  In  1, 2-dimethoxy- 
ethane,  tetrahydrofuran,  pyridine,  and  acetonitrile  have 
been  measured  by  electron  spin  resonance  (esr)  methods. 
The  rates  lie  in  the  range  10?  to  lO9  liter  mol"1  sec"*. 

The  activation  energies  lie  tn  the  range  0. 3  to  2.5  kcai 

mol  .  The  analysts  of  the  rate  constants  and  the  activa¬ 
tion  energies  is  straightforward  except  for  the  case  of 
the  sodium  trls-p-nltrophenylmetfcld*  In  THF,  where  the 
dependence  of  rate  on  total  methlde  concentration  is  not 
linear.  In  a  particular  uolr?"t,  the  sodium  salt  yields  a 
slower  rate  than  the  potassium  salt  except  in  acetonitrile. 
(Contractor's  abstract) 

3175 

Washington  U.  (Dept,  of  Physics)  St.  Louis,  Mo, 

SPIN  DISTRIBUTION  IN  KETYL  RADICALS,  by  N. 

HI  rota.  (1962]  (2]p.  incl.  dlagr.  (AFOSR-2579)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  49(638)464 j.  National  Science  Foundation, 

Office  of  Naval  Research,  and  Petroleum  Research 
Fund)  AD  295927;  AD  294405  Unclassified 


Also  published  in  Jour.  Chem.  Phys.,  v.  37:  1884-1885, 
Oct.  19?2. 

Various  types  of  benzophenone  ketyls  were  prepared  by 
the  reaction  with  alkali,  alkaline  earth,  and  rare-earth 
metals  and  their  esr  spectra  were  studied.  In  the 
aliphatic  ether  solvents.  DME,  THF,  and  Me-THF,  it 
was  found  that  the  monomer  ketyl  radicals  are  ton  paired 
and  that  the  spectra  shew  lines  due  to  splittings  by  pro¬ 
tons  and  metal;  whereas,  only  the  dissociated  keiyl-free 
ion  was  found  tn  liquid  ammonia.  The  alkali  metal 
splitting  changes  w*th  temperature  ar.d  Is  qualitatively 
similar  io  the  sodium  splitting  of  the  sodium  naphtnale- 
ntde  ton  pair.  (Contractor's  abstract) 


3176 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

(PARAMAGNETIC  RESONANCE  OF  FREE  RADICALS], 
by  R.  E.  Norberg.  Final  rent.  Sept.  30,  1932  (8]p. 
incl.  refs.  (AFOSR-4045)  (AF  49(638)464)  AD  290G36 

Unclassified 

Research  undertaken  on  the  study  of  paramagnetic 
resonance  of  free  radicals  is  summarized  under  the 
following  subject  headings:  (1)  spin  distributions, 

(2)  rates  ar.d  mechanisms,  (3)  clus'ers  of  free  radicals, 
'4)  electron  ar.d  nuclear  double  resonance  (Endor)  studies, 
and  (5)  multiple-frequency  resonance.  A  bibliography  of 
work  published  under  this  contract  is  Included.  * 


3177 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Me. 

THE  APPLICATION  OF  MAGNETIC  RESONANCE  TO 
SOLID  STATE  PHYSICS,  by  R.  E.  Norberg  and  J.  J. 
Townsend.  Final  rept.  June  16,  1962  (7)p.  incl.  dlagr. 
(Technical  rept.  no.  2)  (ATOSR-3029)  (AF  49(638)808) 
AD  282396  Unclassified 

This  report  describes  the  results  of  a  2-yr  researen 
Drogram.  The  work  proposed  envisaged  several  rather 
novel  experiments  and  a  considerable  part  of  the  effort 
has  gone  Into  the  development  of  the  necessary  techniques 
and  instrumentation.  The  work  has  followed  3  distinct 
lines,  which  have  been  carried  to  varying  degress  of 
development:  (1)  nuclear  magnetic  resonance  In  spinning 
solids;  (2)  nuclear  magnetic  resonance  in  metals;  and 
(3)  transient  Overhauser  effect  in  metals. 


3178 

Washington  I’.  Dept,  of  Physics,  St.  Louis,  Mo. 

INVESTIGATION  ON  THE  PRIMARY  COSMIC  RADIA¬ 
TION,  Ly  M.  W.  Friedlander.  Final  status  rept.  no.  2, 
June  IS,  1961-June  15,  1962,  3p.  (ATOSR-4299) 

(AF  49(638)833)  AD  293911  Unclassified 

Experimental  procedures  used  to  Investigate  fragmenta¬ 
tion  parameters  for  heavy  nuclei  In  air,  the  flux  of 
heavy  primaries,  geomagnetic  effects  or.  cosmic 
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rotation,  and  the  energy  spectrum  of  alpha  particles 
are  briefly  described. 

3179 

Washington  U.  Dept,  of  Physics,  St.  Louts,  Mo. 


the  3-particle  distribution  function  p  (1,  2,  3)  and, 
secondly  using  a  new  approximation  called  the  "convolu¬ 
tion  approximation".  A  criterion  is  given  for  the  accu¬ 
racy  of  the  use  of  any  approximation  for  p  (1,  2,  3), 
and  this  Is  applied  to  both  approximatlous  used.  A  dis¬ 
cussion  of  the  stability  of  these  elementary  excitations 
Is  given. 


THE  STATISTICAL  THEORY  OF  CONDENSATION,  by 
C.-T.  Chen- Tsai.  Apr.  1902,  4Gp.  incl.  dlagrs.  refs. 
(Technical  rept.  no.  3)  (AFOSR-2662)  (AF  49(638)834) 
AD  278248  Unclassified 


3182 

Washington  U.  (Dept,  of  Physics]  St.  Louis,  Mo. 


The  statistical  theory  or  the  condensation  of  water  is 
treated.  Efforts  are  made  io  clarify  the  significant 
role  the  Interaction  potential  between  particles  p’ays  on 
the  condensation  phenomenon,  and  to  attain  plausibility 
in  mathematical  arguments.  In  Chapter  II,  Mayer's 
theory  of  Imperfect  gases  is  recapitulated,  and  some 
reasonable  assumptions  on  the  pressure  vs  specific 
volume  curves  in  the  region  of  validity  of  the  theory  are 
made.  In  Chapter  !l»,  general  properties  of  the  pressure 
vs  specific  volume  curves  are  discussed.  By  using  the 
grand  canonical  ensemble  method  the  characteristic  phe¬ 
nomenon  of  condensation  is  mathematically  derived  In 
Chapter  IV.  Chapter  V  presents  an  exact  mathematical 
treatment  of  the  Einstein  condensation  to  illustrate  the 
proper  limiting  process  of  tne  series  expressions  for 
thermodynamic  functions  for  infinite  systems. 


3180 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

(RESEARCH  IN  THEORETICAL  PHYStCSj,  by  E. 
Feenberg.  Final  status  rept.  no.  2,  June  16,  1961- 
June  15,  1962,  4p.  (AFOSR-3874)  (AF  49(638)834) 

Unclassified 

This  report  Is  divided  Into  3  sections  under  which  the 
progress  of  work  on  theoretical  studies  is  briefly  out¬ 
lined.  The  3  divisions  are  entitled:  (1)  work  compl  ited 
and  ready  for  publication,  (2)  work  in  progress,  and 
(3)  generation  of  distribution  functions  by  function  inte¬ 
gration. 


3181 

Washington  U.  (Dept,  of  Physics]  a.  Louis,  Mo. 


THEORY  OF  THE  FERMION  LIQUID,  by  F.  Y.  Wu  and 
E.  Feenberg.  [1962]  [13]p.  Incl.  diagr.  table  refs. 
(APOSR-J48)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  49(638)834]  and  National 
Science  Foundation!  AD  400189  Unclassified 

Also  published  in  Phys.  Rev. .  v.  128:  943-955,  Oct.  15, 

URSS. 


The  ground- state  wave  function  generated  by  a.  system 
of  Interacting  bosons  is  used  as  the  correlati  a  factor 
in  a  trial  function  describing  the  interacting  lermion 
system.  Expectation  values  are  computed  by  the  tech¬ 
nique  of  the  generalized  normalization  Integral.  The  re¬ 
sulting  cluster  Integrals  are  evaluated  by  Introducing 
simple  approximate  forms  for  the  n-parttcle  distribu¬ 
tion  functions  defined  by  the  boson  wave  function.  To 
illustrate  the  method,  it  is  applied  to  establish  a  connec¬ 
tion  between  known  results  for  fermion  and  boson  forms 
of  a  hard- sphere  system  at  low  density.  As  a  second 
Illustration  experimental  information  on  liquid  He4  Is 
used  to  work  out  properties  of  a  hypothetical  fermion- 
type  system  of  mass  4.  Results  are  given  for  the  energy, 
effective  mass,  and  magnetic  behavior.  The  application 
to  He"*  waits  on  the  evaluation  of  the  radial  distribution 
function  and  liquid  structure  factor  for  the  corresponding 
artiflcal  boson  system  of  mass  3.  (Contractor's 
abstract) 
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Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

POLARIZATION  OK  PROTONS  IN  Be9(d,  p)Be10,  by  R 
G.  Allas,  R  W.  Bercaw,  and  F.  E.  ShuU.  11962]  [6jp. 
incl.  dlagrs.  tables,  refs.  (APOSR-2346)  (AF  49(638)- 
843)  Unclassified 


ENERGY  SPECTRUM  OF  ELEMENTARY  EXCITATIONS 
IN  HELIUM  tl,  by  H.  W.  iackson  and  E.  Feenberg. 

[1962]  [8}p.  incl.  diagrs.  table,  refs.  [Technical  rept. 
r.o.  2]  (AFOSR-4414)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)834  and 
National  Science  Foundation)  AD  295850 

Unclassified 

Also  published  In  Rev.  Modern  Phys. .  v.  34:  G86-693, 
Oct.  1962. 

A  recalculation  of  the  spectrum  is  made  using  the  second- 
order  Brillouln-Wlgner  energy  formula,  and  the  results 
are  compared  with  these  of  earlier  calculations  and 
experimental  data.  The  calculations  are  made  using, 
fkstly,  the  Ktrkwood  superposition  approximation  for 


Also  published  in  Phys.  Rev.,  v.  127:  1252-1257, 

Aug.  TSTT§iT2.  * 

9  10 

The  polarization  of  protons  Iron  the  Be  (d,  p)Be  re¬ 
action  has  been  measured  at  an  eldent  deuteron  energy 
of  10  mev.  The  measurement  has  been  carried  from 
13 *  (lab)  to  SO'  (lab).  The  polarization  is  positive  at 
forward  angles  but  changes  sign  at  about  70°  (lab). 
Elastic  scattering  of  protons  from  helium  and  carbon 
was  used  as  the  analyzing  reaction.  The  axis  of  quanti¬ 
zation  is  taken  as  n  =  k^  x  k  (Contractor’s  abstract) 
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(Washington  U.  Dept,  of  Physics,  Si.  Louis,  Mo.  ] 

EXPERIMENTAL  STUDIES  IN  NUCLEAR  PHYSICS,  by 
F.  B.  Shull.  Final  status  rept.  no.  2,  June  15,  1961- 
Je;?n,  1962  (29 jp.  tncl.  dlagrs.  refs.  (AFOSR-3280) 
(AF  *9(638)843)  Unclassified 

Research  c<  nducted  under  this  contract  Is  enumerated 
and  descried  In  some  detail.  The  major  categories  o) 
stud/  arc:  1)  polarization  of  nucleons  from  deuteron 
stripping  ■  factions,  (2)  angular  variation  of  (d,  a)  cross 
sections,  (3)  the  KL  transitions  In  high  Z  elements, 

*  40 

(4)  Mosfoauer  effect  In  Sn-119,  and  (5)  5-decay  of  Cl  . 

Publics  .ions  resulting  from  these  r.tudles  are  listed. 
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Washinato-j  U.  (Dept,  of  Physics]  St.  Louis.  Mo. 

•N^ULAR  DISTRIBUTIONS  OF  «  PARTICLES  FROM 
F  \i,  o)017  (Abstract),  by  J.  M.  Fowler,  J.  B. 

Reynolds  and  others.  (1962]  (l]p.  (AF  49(638)8  43] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington.  D.  C. ,  Apr.  23-26,  1962. 

Fub.Hsbcd  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  I: 

38,  Apr.  23.  1962. 

The  angular  distributions  of  a  particles  produced  In  the 

19 

bombardment  of  thin  (1/8-mil  Teflon)  F  targets  with 
10-mev  deuterons  have  been  measured  at  intervals 
from  7J”  to  1425*“  (and  occasionally  greater)  laboratory 
17 

angles,  a  particles  leaving  O  in  Its  ground-  and  first- 
excited  states  were  detected  with  solid-state  detectors. 
Absolute,  as  well  as  relative,  cross  sections  were  meas¬ 
ured.  All  4  angular  distributions  exhibit  the  oscillations 
characteristic  of  direct  reactions.  The  ground- sate 
angular  distribution  rir.es  sharply  in  the  forward  direction 
and  peaks  at  approximately  12°  cm  with  3  smaller  peaks 
at  greater  angles.  The  flrst-exdted  state  (0.871  mev) 
angular-distribution  peakn  at  23°  cu  shows  2  smaller 
peaks  and  rises  to  a  peak  at  155'  cm  as  pronounced  as 
the  forward  one.  The  second-excited- state  (3.058  mev) 
angular  distribution  has  a  prominent  forward  peak  at  20' 
cm,  smaller  peaks  at  lntermed*  e  angles,  and  Is  rising 
again  at  147°  cm.  The  third-excited  state  (3.846  mev) 
angular  distribution  is  similar.  Attempts  to  fit  these 
data  with  various  direct  reaction  theories  are  discussed 
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Washington  U.  (Dept,  of  Physics]  St.  Louis.  Mo. 

DIFFERENTIAL  CHOSS  SECTIONS  OF  THE  Be9(d,o)LI7 

AND  Al^d.^Mg25  REACTIONS  (Abstract),  by  J.  J. 
Wesolowsld,  J.  M.  Fowler  and  others.  (1962]  [ljp. 

(AF  49(638)843]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 


Published  In  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  7: 
TSS.'-Xpr-rSl,  1962. 

The  reactions  Re9(d,  n>)Lt7  and  Al27^,  a  )Mg2^  have  been 
Investigated  at  the  cyclotron  with  10-mev  deuterons. 

The  differential  cross  sections  between  laboratory  anr^es 
7t‘  to  165°  wore  measured  for  the  ground-state  and 
first  excited- sta. t  o  particles  from  the  beryllium  and  for 
the  ground- state  and  several  excited-  state  o’s  from  the 
aluminum  reaction.  Absolute  differential  cross  sections 
wort  measured  for  both  reactions.  The  or  particles  were 
detected  with  solid-state  counters.  A  thin  aluminum  foil 
(approximately  0. 18  mg'em2)  was  used  In  the  aluminum 
reaction,  and  a  self-supporting  evaporated  film  of  beryl¬ 
lium  was  used  In  the  beryllium  reaction.  The  angular 
distrtoutlon  for  the  ground- state  r»’s  from  Al27(d,o)Mg23 
shows,  In  addition  to  a  forward  peak,  a  weak  maximum 
In  the  backward  direction.  The  backward  peaking  of  the 
9 

a’s  from  Be  (d.or)Li*  Is  particularly  pronounced  both  for 
the  ground  stale  and  first-excited  state. 
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Washington  U.  [Dept,  of  Physics]  SI.  Louis,  Mo. 

DIFFERENTIAL  CROSS  SECTIONS  OF  THE  N14(d,o)C12. 
P31(d,a)Si29,  AND  V51(d,a)Tt49  (Abstract),  by  R.  J. 
Wilson,  J.  M.  Fowler  and  others.  (1962]  |l]p.  [AF  49- 
(638)843]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phvs.  Soc.,  Series  II,  v.  7: 
M6,"Apr.  '23.  1962. 

The  angular  distribution  of  the  »  particles  from  the 

reactions  NH(d.o)C12,  P31(d.  o)Si29.  and  V51(d.  <r)Ti49 
were  obtained  at  a  deuteron  energy  of  10  mev  using  solid- 
state  detectors.  Very  thin  N14  targets  were  prepared 
by  evaporating  Melamine  (NgHgCj)  in  vacuum  onto  a  thin 
film  (19  ng'em2  or  less)  of  polyvinyl  chloride  acetate. 
Thin  P3!  targets  were  prepared  by  placing  water  slurries 
of  very  fine  mesh,  amorphous  red  phosphorous  onto 
r-mil  films  of  Mylar  and  allowing  the  water  to  evaporate. 
The  V51  targets  were  prepared  by  evaporating  vanadium 
onto  extremely  thin  carbon  films.  Angular  distributions 
were  also  obtained  for  o  particles  leaving  C  in  toe 
first- excited  state  (4.43  mev)  and  Si29  In  the  first- 
excited  state  (1.  28  me:).  The  absolute  cross  sections 
for  all  3  reactions  were  measured. 
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Washington  U.  (Dept,  of  Physics]  St.  Louis,  Mo. 

PROTON  POLARIZATION  IN  B10(d.p)BU  AND 
Si^fd, pJSl29  WITH  10-MEV  DEUTERONS  (Abstract), 
by  Ft  W.  Bercaw  and  F.  B  Shull.  [1962]  [l]p. 

[AF  49(63S)843]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 
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Published  In  Bull.  Amer.  Phys.  So c. .  Series  IT,  v.  7: 
269,  Apr.  23,  1962. 

The  polarization  o'  the  reactions  P(9)  was  studied  using 

C12(p,  P)C12  at  50°  (laboratory)  as  an  analyzer.  The 
right-left  asymmetry  of  the  carbon-scattered  protons 
were  measured  by  2- counter  telescopes.  For  the  boron 
ground-state  reaction,  P  Is  positive  (Basel  convention) 
up  to  100°  where  it  changes  sign;  Its  maximum  value  1s 
-0. 23  *  0.06  at  37.5°.  Agreement  Is  good  with  data  at 
8. 9  and  7. 8  mev,  but  differs  In  sign  at  11. 4  mev.  Reac¬ 
tions  to  the  2. 14-mev  and  to  the  unresolved  4.46-  and 
5.03-mev  excited  states  of  B11  were  studied  over 
narrower  ranges  of  angle;  for  the  former,  P  was  found 
negative  near  60°,  consistent  with  the  assumption  that 
spin-flip  occurs;  for  the  latter,  P  was  positive  throughout 
the  stripping  peak,  indicating  neutron  capture  with  j  =  t 
-  * .  For  the  silicon  ground-state  reaction,  where 
t  -  0,  P  was  found  to  be  nonzero  In  the  measured  range 
(7°  to  80 c);  It  Is  roughly  stmilar  to  data  at  15  mev. 
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Washington  O.  Dept,  of  Physics,  St.  Louis,  Mo. 

EFFECTS  OF  ION  ASSOCIATION  ON  RATES  OF 
OXIDATION- REDUCTION  TRANSFER  REACTIONS  IN 
THE  NAPTHALENE-NAPTHALENIDE  SYSTEMS,  by  P. 

J.  Zandstra  and  S.  (.  Welssman.  [1962]  (3 jp.  tncl. 
dlagrs.  table.  (AFOSR-J145)  (Sponsored  Jointly  oy  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR-62- 
365,  National  Science  Foundation,  Office  of  Naval  Re¬ 
search,  and  Petroleum  Research  Fund) 

AD  296214  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84:4408- 
4410,  Dec.  5,  1962. 

The  rates  of  the  rapid  reactions:  (1)  C^Hg-  -  C^Hg  * 

C10H8  *  C10V  •  <2)  C10VNa*  *  C10H8  -  C10«8  * 

Na'CjgHg-  have  been  measured  In  tetrahydrofuran, 

tetrahydropyran  and  2-methyltetrahydrofuran.  The 
processes  follow  a  second  order  kinetic  law.  The  rates 
and  their  variation  with  temperature  depend  on  solvent. 
Reaction  rate  of  (1)  is  generally  more  rapid  than  (2),  but 
in  tetrahydrofuran  the  rate  ol  (2)  Increases  with  decreas¬ 
ing  temperature  below  300SK  and  Is  greater  than  the  rate 
of  (1)  below  280  "K.  (Contractor’s  abstract) 
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Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

PROTON  MAGNETIC  RESONANCE  STUDIES  IN- 
SODIUM- AMMONIA  SOLUTIONS,  by  3 .  R.  Hughes,  Jr. 
[1962]  (8jp.  Incl.  dlagrs.  table,  refs.  (AFOSR-J34!) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  AFOSR-62-365,  Alfred  P.  Sloan  Founda¬ 
tion,  National  Institutes  of  Health,  and  Office  of  Naval 
Research)  AD  408060  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  38:  202-209, 
Jan.  1,  1&55T 


High- resolution  techniques  have  been  applied  to  tbs 
measurements  of  the  proton  magnetic  resonance  shifts 
in  sodium- ammonia  solutions.  Concentrations  ranging 
from  R  =  1. 6  x  10'4  to  1.7  x  10'*  were  studied,  and  the 
temperature  was  varied  from  below  -70°  to  above  +25  *C. 
The  miscibility  gap  was  noted  In  the  relatively  concen¬ 
trated  solutions,  in  dilute  solutions,  a  triplet,  arising 
from  the  spin-spin  Interaction  of  the  nitrogen  nucleus 
on  the  proton  nuclei  within  an  ammonia  molecule,  was 
sometimes  observed.  In  order  to  Interpret  the  data 
taken  on  samples  havtng  a  mol  rate  R  x  1. 15  x  10~2,  a 
modified  form  of  the  Knight  shift  expression  applicable 
to  this  system  Is  derived: 


— ~°(I)\e,  theo, 
3L0 


where  *e,  theo  =  Ve  /kT- 


Using  this  relation,  the 


data  taken  at  -33. 2°C  are  found  to  offer  strong  support 
for  the  existence  of  some  kind  of  monomers  down  to 
R  x  3. 41  x  Iff4.  The  value  deduced  for  the  total  nega¬ 
tive  spin  density  of  the  electron  on  the  monomer  protons 
Is  -8. 1  x  1023  cm'3  using  the  equilibrium  constants  of 
Becker,  Lindquist,  and  Alder.  Application  of  this  same 
formalism  to  published  Knight  shift  data  yields  corre¬ 
sponding  values  for  the  total  electron  density  associated 
94 

with  the  monomer  of  9. 0  x  10  cm  on  the  nitrogen 
nuclei  and  of  approximately  3.3  x  1022  cm*3  on  the 
sodium- ton  core.  The  possibility  that  the  electron  re¬ 
laxation  occurs  on  the  monomer  rather  than  on  the 
ammonia  molecules  bordtclng  a  singly  occupied  cavity 
Is  also  discussed. 
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Washington  U.  [Dept,  of  Phy6lcs]  St.  louts,  Mo. 

THE  CLEAVAGE  OF  ARYL  ETHERS  BY  ALKALI 
METALS  IN  ALIPHATIC  ETHER  SOLVENTS.  DETEC¬ 
TION  BY  ELECTRON  SPIN  RESONANCE,  by  D.  H. 
Eargle,  Jr.  [1962]  [3]p.  lnd.  tablet  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  AFI3SR-62-365J  and  Office  of  Naval  Research) 

Unclassified 

Presented  at  141st  National  meeting  of  the  Amer.  Chem. 
Soc. ,  Washington,  D.  C. ,  Mar.  1962. 

Published  In  Jour.  Org.  Chem.,  v.  28:  1703-1705, 

June  1963. 

The  cleavage  of  several  types  of  aromatic  ethers  was 
investigated  In  a  variety  of  Inert  aliphatic  ether  solvents 
by  using  the  alkali  metals  LI,  Na,  K,  Rb,  and  Cs.  The 
reaetton  was  first  detected  in  a  study  of  spin  exchange  In 
the  singly  and  doubly  charged  anions  of  blphenylyl  ether. 
As  a  typical  example,  the  cleavage  by  Na  and  subse¬ 
quent  work-up  of  8- naphthyl  ether  (I)  was  described. 

I  (1  g)  was  placed  in  an  outgassed  tube  which  was  then 
mirrored  with  0. 2  g  Na  (by  distillation  3  times  through 
constrictions  In  a  side  tube),  4  cc  dtmethoxyetbane 
distilled  into  the  tube,  vhe  whole  degassed,  the  tube 
sealed,  the  mixture  shaken  3  or  3  times  to  contact  the 
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metal  mirror,  then  shaken  1  hr  longer.  The  contents 
were  neutral  tied  with  dilute  H2904,  20  mi  EC^O  added, 

and  the  whole  extracted  with  NaHCOj,  then  with  NaOH. 

The  acidifled  NaHCOj  extract  yielded  only  a  thin  Kim 
having  the  odor  of  aliphatic  acids.  The  acidified  NaOH 
extract  yielded  0.30  g  s-naphthol,  mp  122'.  The  neutral 
fraction  was  fractionally  sublimed  to  give  0. 20  g  naph¬ 
thalene  and  0. 13  g  v-dlnaphthyl,  mp  181-183. S',  and  a 
small  amount  of  a  high  melting  material  not  Identified. 
Product  yields  and  reacttvtty  were  greatest  with  the 
larger  aryl  groups:  60%  p-phenylphenol  from  blphenylyl 
ether  to  about  8%  PhOH  from  PhjO.  The  alkali  metals 

were  reactive  In  the  order  expected:  LI  <  Na  <  K  <  Rb  < 
Cs.  Product  analysis  and  the  electron  spin  resonance 
Indicated  that  the  reaction  proceeded  through  a  heterolytlc 
cleavage  of  the  aryl  C-O  bond  of  the  dlnegative  ion. 
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Washington  U.  Dept,  of  Pnystcs,  St.  Louis,  Mo. 

PRIMARY  COSMIC- RAY  ALPHA  PARTICLES  -  in,  by 
M.  W.  Frledlander  and  C.  T.  String.  [1962]  [9]p.  incl. 
dlagr.  table,  refs.  (AFOSR-J382)  (AF  AFOSR-62-404) 
AD  406451  Unclassified 

Also  published  In  Nuovo  Clmento,  Series  X,  v.  26:  1292- 
URSr&ec.  16,  1962. 

Nuclear  photographic  emulsions  were  exposed  to  the 
cosmic  radiation  on  a  high  altitude  balloon  flight  at  49' 

N  geomagnetic  latitude  on  Aug.  3,  1958.  The  total  flux 
of  primary  <v- particles,  having  kinetic  energies  greater 
than  400  mev/nucleon,  was  found  to  be  (87  ±  8)  partl- 
cles/m2  star  s.  Simultaneously,  another  set  of  emulsions 
was  exposed  at  61 '  N  geomagnetic  latitude.  A  compari¬ 
son  of  the  data  obtained  from  the  2  flights  leads  to  an 
estimate  of  the  geomagnetic  cut-off  for  49'  N  as  (500  ± 

50)  mev/nucleon  kinetic  energy.  (Contractor’s  abstract) 
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Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

COULOMB  ENERGY  OF  He3  AND  CHARGE  DISTRIBU¬ 
TION  OF  NUCLEON,  by  H.  Ohmuia  and  T.  Ohmura. 

[1962]  (5}p.  IncL  tables.  (Technical  rept  no.  1) 
(APOSR-J37)  [AFAPCSR-62-412]  AD  297042 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  128:  729-733,  Oct.  15, 

1552.  - 

The  affect  of  finite  nucleon  size  on  the  Coulomb  energy 
of  He3  has  been  invest!  {a ted.  The  experimental  value 
of  the  difference  between  the  binding  energies  of  and 

He  Is  0.764  mev,  whllt  the  calculated  Coulomb  energy 
Is  approx  equal  to  or  greater  than  1.0  mev  If  the  nuclear 
force  has  no  repulsive  core.  It  the  finite  size  of  nucleon 
Is  taken  Into  consideration,  the  Coulomb  energy  of 
H3  Is  reduced  by  about  15-20* .  The  effect  of  finite  charge 
distribution  Is  determined  mainly  by  the  mean  square 
radius.  If  there  is  a  hard  core  (with  radius  D),  the  cal¬ 
culated  Coulomb  energy  (assuming  point  nucleons)  Is 


already  smaller,  with  the  values  0. 8-0. 9  mev  for  D  = 

0. 2  x  1013  cm,  -  0. 7  mev  for  D  *  0. 6  x  lO1^  cm.  The 
reduction  of  Coulomb  energy  due  to  the  finite  size  Is 
about  8%  and  3%,  respectively,  for  2  different  models. 
The  Coulomb  potential  between  extended  unpolarized 
nucleons  Is  given  in  dosed  form  for  exponential  and 
Yukawa  charge  distributions.  (Contractor's  abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

ELECTRONIC  SPECTRUM  OF  4,4’-bls  DIMETHYL- 
AMINO  FUCHSONE  AND  RELATED  TRIPHENYL- 
METHANE  DYES,  by  F.  C.  Adam  and  W.  T.  Simpson. 
Sept  2,  1958  [18]p.  Incl.  dlagrs.  tables.  (AFOSR-4912) 
(AF  18(600)375)  AD  259223;  AD  414930 

Unclassified 

Also  published  In  Jour.  Molec.  Spectros. ,  v.  3:  363- 

sssrfcgrms:' 

For  abstract  see  Item  no.  WAU.  01:024,  Vol.  H. 
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Washington  U.  Dept  of  Chemistry,  Seattle. 

ANOMALOUS  SHAPES  OF  HYBHID  ORBITALS,  by 
W.  T.  Simpson.  [1962]  [2]p.  ircl.  dlagr.  (AFOSR-2195) 
(AF  49(638)677)  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc. ,  V.  84: 
12553-5954,  Aug." 5,  1962. 

In  the  framework  of  the  llganc  field  theory,  It  Is  shown 
that  hybridization  diminishes  a  higher  p  orbital  In  the 
direction  of  a  ligand  while  augmenting  a  lower  s  orbital 
tn  this  same  direction.  (Contractor's  abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

VALENCE-BOND  STRUCTURES  AND  MATRIX  ELE¬ 
MENTS  FOR  ANY  MULTIPLICITY,  by  a  E.  Kellogg. 
[1962]  [2}p.  Incl.  dlagr.  (APOSR-24811  (AF  49(638)- 
677)  AD  412623  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  37:  2950- 
2551,  Dec.157T962. 

A  simple  method  of  obtaining  an  Independent  set  of 
valence- bond  wavefunctlons  of  any  multiplicity  and  of 
evaluating  the  matrix  elements  Is  given.  (Contractor's 
abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

THEORY  OF  THE  INTERACTION  OF  LOCALIZED  ELEC¬ 
TRONIC  EXCITATIONS,  by  V.’.  T.  Simpson.  [1962] 

[14jp.  (AF  49(638)677)  Unclassified 
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Presented  at  Tenth  annual  meeting  of  the  Radiation 
Research  Soc. ,  Colorado  Springs,  Colo.,  May  20-23, 
1962. 

Albc  published  In  Radiation  Research,  v.  20:  87-100. 
Sept.  1963. 

The  matrix  element  connecting  electronic  excitation 
on  a  molecule  at  r  in  Interaction  with  elc  "tronlc  excita¬ 
tion  on  a  molecule  at  the  origin  is  calculated  by  using 
quantum  electrodynamics  and  perturbation  theory  to  the 
first  nonvanishing  order.  For  transition  moments,  m  , 
parallel  to  the  z-axis,  the  matrix  element  Is  found  to  be 


This  result  agrees  with  one  found  previously  by  using  a 
semlclassical  argument;  also,  the  result  goes  over  into 
ihe  well-known  coulomblc  Interaction  matrix  element 
(dipole  approximation)  when  kg  -y  0. 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

VAPOR  PRESSURE  STUDIES  OF  SULFUR  TRIOXIDE 
AND  THE  WATER-SULFUR  TRIOXIDE  SYSTEM,  by  J. 

H.  '"dwell  and  G.  D.  Halsev,  Jr.  (1962]  [4]p.  tncl. 
illus.  dlagr.  table,  refs.  (AFOSR-2599)  [AF  49(638)- 
723]  Unclassified 

Also  published  In  Jour.  Phys.  Chem. ,  v.  66:  2179-2182. 
Nov. '1585? 

The  vapor  pressures  of  liquid  and  y-SOj  (trlmerlc  form, 

mp  16.86”)  have  been  determined  In  an  all-glass  appara¬ 
tus.  The  vapo<-  pressure  of  the  so-called  P-SO3,  which 

is  only  formed  In  the  presence  of  '  10'®  mol  fraction  of 
water,  also  Is  reported.  Vapor  pressure  and  melting 
point  studies  of  the  H^O—  SOj  system  are  reported  In  the 
range  of  0.8  mol  fraction  SO3  upward.  The  solutions  so 
formed  solidify  at  constant  temper?  ture  to  form  a  solid 
solution  of  the  same  composition  as  the  melt.  A  syneresis 
upon  standing  for  several  weeks  was  observed  In  the 
0. 999  mol  fraction  SO3  sample. 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

QUANTUM  TREATMENT  OF  THE  PHYSICAL  ADSORP¬ 
TION  OF  ISOTOPIC  SPECIES,  by  R.  YarisandJ.  R. 
Sams,  Jr.  (1962]  [6jp.  incl.  tables,  refs.  (AFOSR- 
2600)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  {AF  49(638)723]  and  American  Petroleum 
Institute)  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  37:571-576, 
Aug  1,  1962. 

The  results  of  isotopic  substitution  In  the  adsorption  of 
H2.  D2,  CH4,  and  CD^  on  a  graph! tt zed  carbon  black 

observed  by  Constabaris,  Sams,  and  Halsey  are  ex¬ 
plained  in  terms  of  2  competing  effects;  the  quantum 


statistical  mass  effect  on  the  vtbrattonal  energy  levels 
normal  to  the  surface  and  the  quantum  mechanical  effect 
of  Isotopic  substitution  on  ihe  dispersion  energy. 
(Contractor's  abstract) 


3200 

Washington  U.  (Dept,  of  Chemistry]  Seattle, 

POLARIZABILITY  CHANGE  IN  LIQUIDS  DUE  TO 
MANY-BODY  INTERACTIONS,  by  R.  Yaris  and  B. 
Klrfman.  [1962]  [5]p.  incl.  table,  refs.  (ArOSR-2602) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)723  and  Office  of  Naval  Research) 

Unclassified 

Also  published  In  Jour  Chem.  Phys. ,  v.  37:  1775-1779. 
Oct.  15,  1962. 

Approximate  quantum-mechanical  expressions  for  the 
change  In  polarizability  due  to  many-body  Interaction.-  In 
spherically  symmetric  liquids,  or  dense  gases,  are  de¬ 
rived  by  a  variational  form  of  perturbation  theory.  These 
expressions  are  evaluated  using  Linder's  continuum 
model  for  the  liquid  and  Slater- type  wavefunctions.  It 
Is  shown  that  the  change  In  polarizability  Is  approx- 

imately  [3g»  ,-8(c*q;  ],  where  a  Is  the  unperturbed 

polarizability  and  g  Is  a  parameter  which  depends  on 
the  dielectric  v  onstant  and  molar  volume  of  the  liquid. 

Ti.e  predicted  increase  in  polarizability  varies  from 
0. 042%  for  He  to  3. 54%  for  Xe.  (Contractor's  abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

ADSORPTION  ISOTHERMS  OF  NEON,  ARGON, 

KRYPTON,  XENON,  HYDROGEN,  DEUTERIUM, 
METHANE,  AND  TE TRAD EUTERO METHANE  ON 
THE  HIGHLY  GRAPHITI7.ED  CARBON  BLACK  P33 
(2700”),  by  G.  Constabaris,  J.  R.  Sams,  Jr.,  andG. 

D.  Halsey,  Jr.  [1962]  (l]p.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  48(638)- 
723]  and  American  Petroleum  Institute)  Unclassified 

Published  in  Jour.  Cbem.  Phys.,  v.  37:  915,  Aug.  IV 
l9<>2? 

The  availability  of  several  adsorption  isotherms  In 
temperature  ranges  up  to  300  “K  is  announced  and  Instruc¬ 
tions  for  ordering  are  given. 


3202 

Washington  U.  Dept  of  Chemistry,  Seattle. 

ADSORPTION  OF  ARGON  ON  G  RAP  HIT!  ZED  CARBON 
BLACK.  SURFACE  AREA  AND  HEATS  AND  ENTROPIES 
OF  ADSORPTION,  byJ.  R.  Sams,  Jr.,  G.  Constabaris, 
and  G.  D.  Halsey,  Jr.  [1962]  [5]p.  incl.  dlfcgrs.  table, 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  49(638)723]  and  American  Petroleum 
Institute)  Unclassified 
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Published  In  Jour.  Phys.  Chem. ,  v.  66:  2154- 2158, 


Adsorption  Isotherm*  of  argon  on  the  highly  graphttf.zed 
carbon  black  P33  (2700°)  between  90  and  137  °K  are  pre¬ 
sented.  Estimates  of  the  surface  of  the  adsorbent  and 
heats  and  entropies  of  adsorption  computed  from  the 
data  are  discussed.  The  present  results  are  compared 
with  quantities  obtained  through  the  vtrtal  coefficient 
treatment  of  physical  adsorption.  (Contractor's  abstract) 


3203 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

THE  PROPERTIES  OF  o-SULFUR  TRIOXIDE,  by  J.  H. 
Colwell  and  G.  D.  Halsey,  Jr.  [1962]  [3]p.  incl.  diagrs. 
tables,  refs.  [AF  49(638)723]  Unclassified 

Published  In  Jour.  Phys.  Chem.,  v.  66:  2182-2184, 


Numerous  attempts  were  made  to  produce  stable  samples 
of  q-90j,  but  all  samples  spontaneously  decomposed  to 
liquid  8O3.  An  Irreversible  transition  was  found  to  occur 
at  -65  ’  upon  warming  samples  formed  by  depositing  SOj 

vapor  on  cooled  surfaces.  The  heat  of  transition,  AH  = 
-2500  ait  was  measured  using  a  specially  designed  Ice 
calorimeter.  A  mechanism  for  the  formation  of  o-SO„ 

Is  proposed.  (Contractor's  abstract)  0 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

EQUILIBRIA  AND  PREPARATIVE  METHODS  FOR 
BORON  AND  SILICON  COMPOUNDS,  by  D.  M.  Ritter. 
Final  rept.  Nov.  1,  1962,  3p.  (AFOSR-4371)  (AF  49- 
(C38J937)  Unclassified 

Work  has  been  carried  out  on  vtnylboranes,  alkylated 
dlboranes,  alkylated  higher  boranes,  and  boron  silicon 
bonded  compounds.  Results  of  this  work  are  listed  and 
Include  6  papers  which  have  been  published  and  2  in 
advanced  stages  of  preparation.  A  summary  Is  given  of 
current  work  being  continued  on:  (1)  the  reactions  of 
the  vtnylboranes,  (2)  synthesis  of  compounds  containing 
boron- silicon  bonds,  (3)  boron  anions,  and  (4)  kinetics 
and  equilibria  in  the  alkylation  of  boron  hydrides. 


3206 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

THE  RELATION  BETWEEN  CONFORMATION'  AND 
LIGHT  ABSORPTION  IN  POLYPEPTIDES  AND  PRO¬ 
TEINS,  by  i.  Ttnoco,  Jr.,  A.  Halpern,  and  W.  T. 
Simpson.  [1362]  [11  Jp.  Incl.  diagrs.  tables,  refs. 
(AFOSR-J655,  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-63-64.  Public 
Health  Serlvce,  and  Research  Corporation) 

AD  415108  Unclassified 


3204 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

EFFECT  OF  CENTRIFUGAL  DISTORTION  ON  THE 
SHAPE  OF  THE  HYDROGEN  SULFIDE  FUNDAMENTAL 
INFRARED  BANDS,  by  M.  T.  Emerson  and  D.  F. 

Eggers,  Jr.  [1962J  [9}p.  Incl.  diagrs.  tables,  refs. 
(AP08R-2158)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)797  and  National 
Science  Foundation)  AD  446158  Unclassified 

Also  published  In  Jour.  Chem.  Phys  ,  v.  37  :  251-259, 
July  15,  1982. 

The  fundamental  infrared  vibration  bands  of  hydrogen 
sulilde  exhibit  an  Interesting  Intensity  anomaly  character¬ 
ized  by  P  branches  which  are  much  weaker  than  the 
corresponding  R  branches.  This  work  shows  that  this 
anomaly  Is  caused  by  centrifugal  distortion  of  the  non- 
rigid  molecule.  A  formalism  based  on  a  semi- classical 
approach  Is  used  to  calculate  the  vibration— rotational  line 
positions  and  their  Intensities.  The  computed  theoretical 
spectra  are  In  good  agreement  with  the  experimental 
spectra.  This  formalism  also  gives  a  method  of  deter¬ 
mining  the  relative  sign  of  (hu  /hQ)  with  respect  to 
The  values  of  (Su/JQ)  reeded  In  the  calculations  were 
obtained  from  the  experimental  Integrated  bud  Intensities 
and  were  found  to  be  (W^Qj)  =  -4.4  esu  g"*and 

(Zu/i Qj)  =  -*8.7  esu  g"t.  (Contractor's  abstract) 


Also  published  In  Polyamino  Acids,  Polypeptides,  and 
Proteins;  Proc.  of  lniernat'1.  Symposium,  Wisconsin 
U.,  Madison  (June  19-24,  1961),  ed.  by  M.  A.  Stahmann. 
Madison,  Wisconsin  U.  Press,  1962,  p.  147-157. 

Good  agreement  between  theory  and  experiment  Is 
found  for  the  o- helix  absorption.  Both  the  helix  intensity 
and  the  helix  band  splitting  can  be  interpreted  quantita¬ 
tively  In  terms  of  interactions  among  the  amide  and  side- 
chain  transition  dipoles  and  polarizabilities.  Predictions 
about  the  polarization  of  the  absorption  intensity  have 
been  made.  (Contractor's  abstract) 
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Washington  U.  Dept,  of  Electrical  Engineering,  Seattle. 

MAN- COMPUTER  INTERFACE  STUDY,  by  D.  L. 
Johnson  and  A.  L.  Kobler.  June  1962,  41p.  incl.  refs. 
(AFOSR-3865)  (AF  49(636)1070’.  AD  287791:  AD  291144 

Unclassified 

A  study  and  analysis  are  presented  of  the  existence  and 
placement  of  the  human- computer  interface  tn  digital 
computer  solutions  of  mixed  system  problems.  Three 
major  areas  are  being  dealt  w,th.  specifically  and  will  be 
continued  during  the  next  research  period:  (1!  attitudes 
toward  computers,  (2)  machine  learning  techniques,  and 
(3)  memory  and  meaning  operation  and  organization  for 
association  and  retrieval.  These  3  areas  are  being  ex¬ 
amined  tn  respect  to  their  potential  In  moving  or  fixing 
the  man- machine  Interface  In  various  types  of  problems. 
An  effort  Is  being  carried  out  to  develop  specific  Infor¬ 
mation  leading  to  a  better  understanding  of  computer 
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learning  techniques  ai»J  meaning  processes  In  respect 
to  their  effect  upo:.  Interlace  placement.  (Contractor's 
abstract) 
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Washington  U.  Dept,  of  Electrical  Engineering,  Seattle. 

THE  MAN-COMPUTER  RELATIONSHIP,  by  D.  L. 

Johnson  and  A.  L.  Kobler.  [1962)  f22]p.  (Bound  with 
<ts  AFOSR-3865;  AD  287791;  AD  291144)  (AF49(63§F 
T570)  Unclassified 

Published  In  Science,  v.  138;  873-879,  Nov.  23,  1962. 

The  levels  of  human  knowledge  of  the  environment  and 
the  universe  are  Increasing,  and  It  Is  obviously  neces¬ 
sary  that  man's  ability  to  cope  with  this  knowledge 
should  Increase  for  his  very  survival.  The  processes 
of  automation  have  provided  a  functional  agent  for  this 
purpose.  Successful  mechanized  solution  of  routine  prob¬ 
lem  s  has  directed  attention  toward  the  capacity  of  the 
computer  to  arrive  at  apparent  or  real  solutions  of 
routine- learning  and  special  problems.  The  computer 
is  being  called  on  to  act  for  man  In  areas  where  man 
cannot  define  his  own  ability  to  perform  and  where  he 
feels  uneasy  about  his  own  ability  to  perform  and  where 
he  would  like  a  neat,  well- structured  solution  and  feels 
that  In  adopting  the  machine's  partial  solution  he  Is 
closer  to  the  "right"  than  Is  in  using  his  own.  An  aura 
of  respectability  surrounds  a  computer  output,  and  this, 
together  with  the  time-balance  factor,  makes  unqualified 
acceptance  tempting.  The  need  for  caution,  then,  already 
exists  and  will  be  much  greater  In  the  future.  It  has 
little  to  do  with  the  limited  ability  of  the  computer  per 
se,  much  to  do  with  the  ability  of  man  to  realistically 
determine  when  and  how  he  must  use  the  tremendous 
ability  which  he  has  developed  In  automation. 
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Washington  U.  Dept,  of  Physics,  Seattle. 

ABSENCE  OF  A  UNZWIDTH  TRANSITION  FOR  THE 
PROTONS  IN  KHjPO^-TYPE  CRYSTALS,  byj.  L. 
Bjorkstam,  E.  D.  Jones  and  others.  [1962]  [2jp.  Incl. 
dlagre.  table,  refs.  (APOSR-4436)  (AF  49(638)92) 

AD  295931  Unclassified 

Also  published  In  Jour.  Chem.  Phys. ,  v.  37 ;  469-470, 
Aug.  1,  ldfjjL 

The  ltnewidth  and  shape  of  the  proton  resonance  in 
KHjPO^  Is  described,  and  the  nonexistence  of  a  line- 
width  transition  In  the  range  of  77  s  to  300 'K  Is  discussed. 

The  calculated  and  experimental  values  of  the  second 
o 

moment  are  about  1. 5  G  .  (Contractor's  abst-act) 
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Washington  U.  [Dept  of  Physics]  Seattle. 

AOOUSTtC  EXCITATION  OF  Nit  JLEAR  SPIN 
TRANSITIONS  IN  Nad  (Abstract),  by  H.  P.  Mahon,  Jr. 
and  E.  A.  Uehllng.  [1962]  [l]p.  [AF  49(638)92] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. ,  New 
York,  Jan.  24-27,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series II,  v.  7: 

'3377an7”2T[  1962. 

The  probability  of  nuclear  spin  transitions  In  NaCl 
induced  In  single  phonon  Interactions  of  the  spin  and 
lattice  vibrations  Is  stixfied  by  a  method  which  differs 
considerably  from  2  otbere  reported  previously.  Meas¬ 
urements  of  spatial  distribution  of  acoustic  excitation 
energy  and  total  rate  of  decay  of  this  energy  are  made. 
Losses  due  to  mode  conversion,  poor  geometry,  and 
transmission  across  boundaries  are  negligible  under 
conditions  of  the  experiment.  The  remaining  loss  due 
to  Intrinsic  attenuation  is  measured.  A  new  method  Is 
given  for  measuring  energy  distribution  at  the  surface 
which  shows  that  a  single  fundamental  vibrational  mode 
Is  excited.  Results  Include  sound  attenuation  measure¬ 
ments  at  15  mc/sec  In  NaCl  and  the  nuclear  spin  transi¬ 
tion  probability.  An  unexplained  variation  In  attenuation 
(0. 15  to  0. 003  cm*1)  Is  measured  among  sample*  of 
equally  good  optical  quality.  The  spin  transition  proba¬ 
bility  Is  given  in  terms  of  an  enhancement  factor  Vy 
Vj  =  17  Is  obtained  for  Na  in  NaCl.  This  Is  consider  ably 
larger  than  rl  =  4  reported  previously  using  another 

method.  Other  comparisons  that  may  be  made  are  with 
a  static  yQ  =  10  found  In  molecular  beam  measurements 

and  a  second  order  process  enhancement  y^  =  60  ob¬ 
tained  from  relaxation  measurements. 
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Washington  U.  [Dept,  of  Physics]  Seattle. 

CHANGE  OF  THE  VELOCITY  OF  SOUND  IN  METALS 
IN  A  MAGNETIC  FIELD  (Abstract),  by  A.  G.  Beattte, 

H.  B.  Silsbee,  and  E.  A.  Uehllng.  [1962]  fl]p. 

[AF  49(638)92]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-28  1962. 

Published  tn  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  7; 
478-476,  Aug.  27,  1962. 

Recent  measurements  In  this  laboratory  confirm  a  re¬ 
sult  reported  previously,  that,  In  a  metal  at  room  tem¬ 
perature,  the  velocity  of  a  longitudinal  sound  wave 
propagated  tn  a  direction  perpendicular  to  an  applied 
magnetic  field  may  Increase  by  as  much  as  1  part  In 
10®  In  fields  of  the  order  of  10  kG.  The  previous  meas¬ 
urements  were  on  Sn  and  Al,  while  the  present  measure¬ 
ments  are  on  Al  and  Mg.  However,  the  methods  of 
measurement  are  quite  different.  The  first  depends  upon 
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the  measurement  of  a  phase  difference,  while  the  second 
uses  the  change  In  the  mechanical  reactance  of  a  rod  in 
which  a  standing- wave  pattern  Is  established.  All  4  re¬ 
sults  are  in  (airly  good  agreement  with  a  previously  de¬ 
rived  phenomenological  theory  which  states  that  the  shift 
is  expected  to  increase  with  an  dependence.  It  Is 
hoped  that  the  techniques  of  measurement  will  be  refined 
sufficiently  to  detect  the  deviations  from  this  macioscoplc 
theory  which  are  expected  to  appear  at  liquid- helium 
temperatures. 


3212 

Washington  U.  [Dept,  of  Physics]  Seattle. 

EFFECTS  OF  SURFACE  CONDITIONS  ON  THE  UNE 
SHAPE  OF  FERROMAGNETIC  RESONANCE  IN  METALS 
(Abstract),  by  R.  L.  Cooper,  H.  B.  Sllsbee,  and  E.  A. 
Uehling.  [1962]  [l]p.  [AF  49(838)92]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  It,  v.  7: 
448,  Aug.  27,  1962. 

The  width  and  shape  of  the  ferromagnetic- resonance 
line  In  Nl  and  certain  of  its  alloys  have  been  studied  in 
the  2  cases  of  static  magnetic  field  parallel  or  perpen¬ 
dicular  to  the  surface  of  the  sample.  Electropolishing  or 
other  changes  In  surface  condition  can  produce  large 
changes  1  the  perpendicular  case  without  corresponding 
change'  line  shape  in  the  parallel  case.  Annealing 
has  m  .crate  effects  which  are  similar  for  both  cases, 
except  when  surface  condition  la  affected  by  the  anneal. 
Attempts  to  interpret  these  observations  in  terms  of 
current  theories  of  line  shape  are  discussed. 


3213 

Washington  U.  [Dept,  of  Physics]  Seattle. 

ELECTRON-SPIN- RESONANCE  STUDY  OF  PHASE 
TRANSITION  IN  BaT103  (Abstract),  by  W.  R.  Elliott  and 
J.  L.  BJorkstam.  [1962]  [l]p.  (Sponsored  jointly  by 
Air  Fbrce  Office  of  Scientific  Research  under  [AF  49- 
(638)92]  and  National  Science  Foundation) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  7: 

449,  Aug.  27,  1962. 

The  Fe3*  esr  at  x-band  lu  BaTtOj  has  been  used  as  a 
vehicle  to  study  the  possibility  of  electric  tuning  of 
8tlmulated-emi88ion  devices  when  a  ferroelectric  host 
lattice  is  employed.  There  is  an  abrupt  change  in  the 
spectrum  at  both  the  cubic- tetragonal  (120‘C)  and  tetra¬ 
gonal-orthorhombic  (O’C)  phase  transitions.  Since  these 
transitions  can  be  Induced  by  applying  an  electric  field 
to  the  sample,  one  should  be  able  to  alter  appreciably 
the  Fe3*  spectrum  in  this  way.  Previous  attempts  to 
do  so  have  not  been  successful.  Operating  at  temperatures 


just  above  the  cubic- tetragonal  phase  transition  in 
crystals  with  appropriate  impurity  concentrations  and 
properly  prepared  electrodes,  the  tetragonal  field 
splittings  of  the  Fe^+  spectrum  with  an  applied  electric 
field  have  been  tnduced.  Details  of  these  results  together 
with  similar  studies  ai  the  tetragonal-orthorhombic 
transition  are  presented. 
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Washington  U.  (Dept,  of  Physics]  Seattle. 

PROTON  RELAXATION  AT  HIGH  TEMPERATURES  IN 
KH2P04-TYPE  FERROELECTRIC  CRYSTALS  (Abstract), 
by  E.  A.  Uhellng,  E.  D.  Jones,  and  H.  B.  Sllsbee. 

[1962]  [l]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  49(638)92]  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington  U.,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  II,  v.  7: 
^ST'Xug.  Si,  1962. 

The  spin- lattice  relaxation  time  Tj  of  spin  *  nuclei  in 
KH2PO4  and  its  Isomorphs  has  been  studied  in  a  number 

of  different  cases.  In  all  but  1  sample,  the  experimental 
data  are  consistent  with  expectations  based  on  spin  diffu¬ 
sion  in  the  limiting  case  of  slow  diffusion.  The  exception 
is  a  particular  sample  of  KHjAsO^,  presumably  of  low 

impurity  concentration,  in  which  the  proton  relaxation 
times  are  of  the  order  of  3-5  times  longer  'Uan  in  any 
other  sample.  It  exhibits  strong  frequency  and  tempera¬ 
ture  dependences  which  are  formally  consistent  with 
predictions  based  on  spin- diffusion  theory  in  the  fast- 
diffusion  limit.  This  interpretation  must  be  regarded, 
however,  as  untenable  for  reasons  which  are  discussed. 
The  behavior  at  high  frequencies  and  high  temperature 
suggests  a  transition  from  the  unknown  new  mechanism 
to  the  competing  spin- diffusion  mechanism.  Additional 
crystals  of  sufficiently  low  impurity  concentrations  to 
be  useful  in  these  studies  are  not  yet  available. 
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Washington  U.  [Dept  of  Physics]  Seattle. 

SEARCH  FOR  THE  As75  NUCLEAR-MAGNETIC  AND 
QUADRUPOLE  RESONANCE  IN  KH^aOq  (Abstract),  by 

E.  D.  Jones,  H.  B.  Sllsbee,  and  E.  A.  Uehling.  [1962] 
[l}p.  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  49(636)92]  and  National  Science 
Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. . 
Washington  U. ,  Seattle,  Aug.  27-29,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H,  v.  7: 
483,  Aug.  fr,  1962. 

A  tentative  interpretation  of  the  anomalous  behavior  of 
the  proton  relaxation  time  Tj  as  a  function  of  frequency 
in  the  temperature  region  around  the  ferroelectric  Curie 
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temperature  of  KI^AsOq  invokes  a  fast  relaxation  of  the 
arsenic  and  an  Interaction  between  the  arsenic  and  proton 
spin  systems.  Consequently,  an  extensive  search  lias 
been  made  for  the  As  ®  NMR  and  NQR.  A  search  for 
the  NMR  *  -*  i  transition  covered  the  temperature 
range  of  4.2  *  to  300 ’K.  A  search  based  on  a  possible 
quadrupolar  splitting  was  made  at  4.  2‘K  (20-90  me  sec) 
and  at  77  CK  (5-190  mc/sec).  Comparison  with  previously 
known  quadrupole- resonance  signals  indicates  that  the 
sensitivity  of  the  apparatus  Is  good.  All  attempts  to  de¬ 
tect  the  As7®  resonance  In  KH2ASQ)  have  so  far  failed. 
Successful  observation  of  the  As7®  rqr  tn 
N^KASO.j'^HjO  has,  however,  been  made.  Estimates 
from  sensitivity  considerations  give  an  arsenic  Tj  not 
much  greater  than  10"°  sec  tn  KH2ASO4. 
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Wayne  State  U.  [Dept,  of  MathemattcsJ  Detroit.  Mich. 

IMMERSIONS  OF  COMPACT  METUC  SPACES  INTO 
EUCLIDEAN  SPACES,  byS.-T.  l.u  jl962j(10|p. 
(AFOSR-3746)  (AF  49(638)1791  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  7' 413-424, 
Sept.  15(3. 

By  an  application  of  the  Smith  classes  to  the  tubular 
neighborhood  of  the  diagonal  of  the  topological  square 
X2  of  a  finitely  trlangulablc  space  X,  W. -T.  Wu  Intro¬ 
duced  his  Immersion  classes  4-n  (X)  for  every  n  *  1.  2, 

. . .  and  proved  that  a  necessary  condition  for  X  to  be 
Immersible  into  the  n- dimensional  Euclidean  space  R" 
is  !'n  (X)  -  0.  By  means  of  this  condition,  he  proved 
that  the  n-dlmenslonal  skeleton  of  the  unit  (m  -  2)- 

stmplex  cannot  be  Immersed  In  R1”  If  n  s  m  *  2n  -  l. 

His  method  Is  purely  combinatorial,  and  hence  It  cannot 
be  extended  to  general  spaces.  In  a  paper  on  Isotcpy 
invariants  the  enveloping  space  Em(X)  of  any  given 
topological  space  X  for  each  Integer  m  >  1  is  defined.  If 
X  Is  finitely  trtangulable,  then  Em(X)  has  the  same 
homotopy  type  as  the  boundary  of  a  tubular  neighborhood 
of  the  diagonal  In  the  topological  power  Xm.  The  objec¬ 
tive  of  the  present  paper  Is  to  apply  the  Smith  theory  to 
E^jXi.  This  leads  to  the  tmmerslon  classes  4^  (X)  de¬ 
fined  for  every  topological  space  X.  If  X  Is  a  metric 
space,  we  consider  a  subspace  Em(X,  6)  of  Em(X)  for 
every  real  number  3  ■»  0  and  prove  thal  the  inclusion 
E  (E.  5)  C  Em(X)  Is  a  homotopy  equivalence.  This 

enables  us  to  localize  the  situation  and  to  establish  the 
main  theorem  that  a  necessary  condition  for  a  compact 
metric  space  X  to  be  Immersible  Into  Rn  Is  4> _n(X)  =  0. 
(Math.  Rev.  abstract)  ‘ 
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Wayne  State  U.  [Dept,  of  Mathematics)  Detroit,  Mich. 

CONFORMAL  TRANSFORMATION  GROUP  OF  A 
COMPACT  HOMOGENEOUS  HIEMANNIAN  MANIFOLD, 
by  S.  I.  Goldberg  and  S.  Kobayashl.  [1962]  [4)p. 
(AFOSR-3254)  (AF  49(638)967)  Unclassified 

Also  published  In  Bull.  Amer.  Math. ,  v.  68  :  378-381, 
July  11)627 

Let  M  be  a  Riemannlan  manifold,  C^( M)  the  largest 

connected  group  of  conformal  transformations  of  M,  and 
IQ(M)  the  largest  connected  group  of  Isometries  of  M. 

The  following  theorems  are  announced-  (1)  Let  M  be  a 
compact  Riemannlan  manifold.  If  Cq(M)  *  1q(M),  then 

there  is  no  harmontc  form  of  degree  p,  0  p  <  dim  M, 
whose  length  Is  a  non- zero  constant,  and  (2)  Let  M  be  a 
compact  homogeneous  Riemannlan  manifold.  If  Cq(M)  i 
tQ(M),  then  M  Is  a  rational  homology  sphere. 
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Wayne  Stale  U.  Dept,  of  Physics,  Detroit,  Mich. 

MAGNETOACOUSTIC  MEASUREMENTS  IN  THE  NOBLE 
METALS  AT  350  MC/SEC,  by  H.  V.  BohmandV.  J. 
Easterling.  [1962]  [37]p.  lncl.  di.igrs.  tables,  refs. 
(AFOSR-2760)  (A F  49(638)832)  AD  295928 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  128:  1021-1029, 

novT  1,  rs’65: — 

Further  magnetoacoustic  measurements  on  the  noble 
metals  are  presented  for  frequencies  up  to  350  mc/sec. 
Plots  of  the  ultrasonic  pulse  height,  h,  vs  the  reciprocal 
v.f  uie  magnetic  field  strength,  1/H,  show  20  or  more 
max  and  min  for  several  orientations  in  each  metal. 
Fermi  sulfate  dimensions  are  calculated  from  the 
periods  I11  1,  H  of  the  magnetoacoustic  oscillations  using 
the  Interpretation  that  the  periodicity  arises  from  those 
portions  of  the  Fermi  surface  which  are  extremal  in  the 
q  x  H  direction  of  momentum  space:  Fermi  surface  cross 
ser.icns  viewed  along  the  [100],  [110],  [111],  and  [112] 
directions  are  shown  in  detail.  The  results  are  com¬ 
pared  with  Fermi  surface  dimensions  given  by:  (1)  other 
magnetoacoustic  effect  data,  (2)  de  Haas- van  Alphen  and 
anomalous  skin- effect  data,  and  (3)  recent  band  theory 
calculations.  Some  simple  calculations  of  electron  raca 
free  paths  and  collision  relaxation  times  are  given. 
(Contractor's  abstract) 
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Wayne  State  U.  Dept,  of  Physics,  Detroit,  Mich. 

INSTRUMENTATION  FOR  ULTRASONIC  ATTENUATION 
STUDIES,  by  G.  N.  Kamm  and  H.  V.  Bohm.  [1962] 
[22)p.  lncl.  tllus.  dlagrs.  (APOSR-2761)  (AF  49(638)- 
832)  Unclassified 


>  725  < 


AiR  FORCE  SCIENTIFIC  RESEARCH 


Algo  published  In  Rev.  Sclent.  Inatr. ,  v.  33:  357-960, 
Sept.1962.  * 

Pulse  echo  type  Instrumentation  for  ultrasonic  attenuation 
studies  Is  described.  It  Incorporates  a  commercial  ultra¬ 
sonic  pulse  generator  for  operation  from  10  to  200  me/ 
sec,  and  assembled  components  to  extend  the  range  to 
350  mc/sec  and  higher.  In.  addition  to  the  transmitter, 
receiver,  and  display  components  It  Includes  circuits 
to  select  and  measure  the  echo  pulse  and  equipment  for 
automatic  recording.  Details  of  the  circuits  and  of  the 
sample  holder  used  at  350  me  sec  at  liquid  helium  tem¬ 
peratures  are  presented.  (Contractor's  abstract) 
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Wayne  State  U.  Dept,  of  Physics  Detroit,  Mich. 

A  PROJECT  TO  STUDY  THE  ULTRASONIC  ATTENUA¬ 
TION  IN  METAL  AT  TEMPERATURES  NEAR  ABSOLUTE 
ZERO,  by  H.  V.  Bohra.  Final  rept.  Feb.  1,  1960- 
Apr.  30,  1962.  June  28,  1962,  7p.  Incl.  refs.  (AFOSR- 
2936}  (AF  49(638)832)  Unclassified 

Ultrasonic  attenuation  tn  metals  was  studied  at  low  tem¬ 
peratures.  Some  of  the  topics  discussed  were:  some 
Fermi  surface  measurements  In  sliver,  ultrasonic  at¬ 
tenuation  measurements  tn  aluminum,  and  Instrumenta¬ 
tion  for  ultrasonic  attenuation  studies. 
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Wayne  State  U.  Dept,  of  Physlci',  Detroit,  Mich. 

342  MC/SEC  MAGNETOACOUSTIC  MEASUREMENTS 
IN  ALUMINUM,  by  G.  N.  Kamm  and  H.  V.  Bohm. 

[1962]  (13]p.  Incl.  dtagrs.  (AF  49(638)832) 

Unclassified 

Published  In  Proc.  Eighth  lntemat'1.  Conf.  on  Low- 
Temperature  Phys. ,  London  (Gt.  Brit. )  (Sept.  16-22, 
1962),  Washington,  Butterworths,  1963,  p.  199-201. 

Magnetoacoustic  oscillations  of  the  ultrasonic  attenuation 
In  hlgh-purlty  single- crystal  aluminum  samples  using 
342  me  longitudinal  sound  waves  have  been  used  to  make 
a  high  resolution  study  of  the  surface  topology  of  the 
Fermi  surface.  The  data  verifies  the  general  'eatures 
o*  the  second-  zone  Fermi  surface  proposed  by  W.  A. 
Harrison,  but  the  dimensions  appear  to  be  a  few  percent 
larger.  The  oscillation  periods  which  are  observed  can 
be  related  to  central  or  to  off-center  orbits  on  the  Fermi 
surface.  An  Interpretation  of  the  long  period  oscillations 
which  are  observed  with  magnetic  field  H  in  the  (100)  and 
(110)  planes  In  comparison  with  the  theoretical  model  of 
the  third  zone  Fermi  surface  Is  offered. 
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Wayne  State  U.  Dept,  of  Physics,  Detroit,  Mich. 

ULTRASONIC  ATTENUATION  IN  SUPERCONDUCTING 


VANADIUM  AND  ZINC,  by  H.  V.  Bohm  and  N.  II. 

Hurwltz.  [1962]  [8lp.  Incl.  dtagrs.  table.  (AF  49(638)- 
832)  Unclassified 

Also  published  In  Proc.  Eighth  Internat’1.  Conf.  on  Low 
Temperature  Phys. ,  London  (Gt.  Brit. )  (Sept.  16-22, 
1962),  Washington,  Butterworths,  1863,  p.  191-192. 

Measurements  have  been  made  of  the  ultrasonic  attenua¬ 
tion  In  single  crystal  sampler  of  vanadium  with  longitu¬ 
dinal  waves  at  a  frequency  343  me.  The  samples  had  a 
resistivtty  ratio  of  about  130.  The  fit  to  adjusted  BCS 
theory  values  Is,  In  general,  quite  satisfactory.  How¬ 
ever,  there  exists  an  anisotropy  In  the  values  obtained 
for  the  energy  gap  as  measured  along  the  3  major  crystal¬ 
lographic  directions.  Values  of  3. 4  *  0. 2,  3. 1  ±  0. 2 
and  3  2  ±  0. 2  kTc  units  were  obtained  for  [110],  [100], 
and  [111]  directions  respectively.  Single  crystal  samples 
of  zinc  of  99.9999%  purity  cvere  examined  using  longitu¬ 
dinal  waves  at  a  frequency  ol  233  me.  A  special  cryostat 
was  designed  to  cool  the  sample  to  about  0. 4  T  .  Energy 

gap  measurements  have  been  obtained  for  the  [1010]  and 
[1210]  crystallographic  directions.  (Cos tractor's 
abstract,  modified) 
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Wayne  State  U.  Dept,  of  Physics,  Detroit,  Mich. 

ENERGY  GAP  AND  CRITICAL  FIELD  ON  SUPERCON¬ 
DUCTING  MOLYBDENUM  OBTAINED  BY  ULTRASONIC 
MEASUREMENTS,  by  N.  H.  Horwttz  and  H.  V.  Bohm. 
[1962]  |2]p.  Incl.  diiigrs.  (Rept.  no.  S541)  (AFOSR- 
J104)  (AF  AFOSR-62-379)  AD  400454  Unclassified 

Also  published  In  Phys.  Rev.  Ltrs. ,  v.  9:  313-314, 

OHTirms: — 

A  value  of  114  ±  5  Oe  was  found  for  the  critical  field  at 
absolute  zero  and  a  value  of  3. 5  ±0.2  kTc  for  the  energy 
gap  at  absolute  zero,  for  pure  molybdenum. 
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Welzmann  Inst,  of  Science,  Rehovoth  (Israel). 

NMR  STUDY  OF  THE  PHOTOLYSIS  KINETICS  C. 

SIMPLE  AMINO  ACIDS.  I.  SARCOSINE  KYDRQCHLO- 
IDE  AND  ITS  ESTER,  by  M.  Shelnblatt.  |!962)  (4]p. 

Incl.  dtagrs.  refs.  (AF  61(052)03)  Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  36:3103-3106. 

June  15,  1902. 

The  mean  lifetimes  ~  of  the  amino  group  of  acidic 
aqueous  solutions  of  sarcoslne-HCl  and  sarcoslne  Me 
ester-HCl  were  measured  at  21  *  by  nuclear  magnetic 
resonance  techniques.  1  r  was  first  order  in  respect 
to  both  sarcoslne  and  Us  ester  concentration.  l/~  de¬ 
pended  strongly  on  1/a^  tn  very  acidic  solutions  and 

became  almost  Independent  In  diluted  acid  solution. 

An  Interpretation  Is  given  In  terms  of  an  exchange  of 
protons  between  the  amino  acid  or  Its  ester  with  a 
water  molecule  which  was  H-bonded  to  the  amino- group. 
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Welzmann  Inst.  of  Science.  Dept,  of  Applied  Mathematics,  Welzmann  Inst.  of  Science.  Dept,  of  Applied  Mathematics, 

Rehovoth  (Israel).  Rehovoth  (Israel). 


NUMERICAL  INTEGRATION  OF  THE  NAVIER-STOKES 
EQUATIONS,  by  J.  GlUls.  Jan.  20,  1962  (39jp.  Incl. 
tables,  refs.  (Technical  rept.  no.  2)  (AFOSR-2236) 

(A F  61(052)352)  AD  274800  Unclassified 

The  relaxation  solution  and  results  obtained  for  the  flow 
ol  a  viscous  fluid  in  the  Inlet  region  of  a  straight  circular 
pipe  at  high  Reynolds  number  are  described.  Analytical 
and  computational  work  on  the  Hamel  pattern  of  flow  be¬ 
tween  non-parallel  plane  walls  is  also  discussed. 
'Contractor's  abstract) 
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Weizmann  Inst,  of  Science.  Dept,  of  Applied  Mathematics, 
Rehovoth  (Israel). 

l1Sf  21S,  AND  2$S  STATES  OF  H"  AND  OF  HE,  hy  C. 
L.  Pekeris.  [1962]  [7]p.  incl.  tables,  refs.  (AFOSR- 
3169)  (AF  61(052)510)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  126:  1470-1476, 

May  1^7^9857 


EXCITED  S  STATES  OF  HELIUM,  by  C.  L.  Pekeris. 
[1062]  j.T]p.  Incl.  tab)  :s.  (AF  61(052)510} 

Unclassified 


Published  In  Phys.  Rev.,  v.  127:509-511,  July  15,  1962. 


As  part  uf  a  program  aiming  to  determine  all  the  ob¬ 
served  term  values  of  2  electron  atoms  on  the  basis  of 
the  Schrodlnger  wave  equation,  evaluation  has  been  made 
of  the  1  s  ns  levels  of  helium  up  to  n  *  9,  in  both  the  singlet 
and  the  triplet  states.  The  previous  method,  using  peri¬ 
metric  coordinates,  was  extended  to  allow  for  the  asym¬ 
metry  between  the  Is  and  the  excited  electrons.  The 
mass  polarization  and  relativistic  corrections  were  also 
determined.  The  difference  between  the  ionization  ener¬ 


gies  J(220),  obtained  by  solving  a  determinant  of  order 
220,  and  the  experimental  values,  ranges  from  3. 6  cm*1 


for  3  *S  to  5.8  cm'1  for  9  1S,  and  from  0.5  cm'1  for 

3  3S  to  5.7  cm*1  for  93S.  The  extrapolated  values  Indi¬ 
cate  that  with  a  faster  computer  than  WET  ZAC  It  should 


be  feasible  to  determine  all  of  the  31  observed  Is  ns 


levels  (n  s  17)  of  helium  to  within  the  experimental 


accuracy. 


rh-'  Ionization  enet'gy  J,  including  mass-polarization  and 
relativistic  corrections  but  not  Lamb  shift  correction, 
was  evaluated  for  the  state  of  the  negative- hydrogen 
ion  using  determinants  up  to  order  n  =  444.  We  get 

J(444)  s  6083.0943  cm'1,  and,  by  extrapolation,  J(-)  = 
6083.0958  cm'1.  A  search  'or  bound  states  21S  and 

3 

2  S  of  IT  led  to  negative  results.  In  the  case  of  helium, 
an  upper  bound  to  the  non- relativistic  energy  eigenvalue 

v  for  the  state  was  evaluated  at  n  =  1078  to  be  i/+  = 
198317.866  cm  \  as  against  the  previously  determined 
lower  bound  of  v  (1078)  =  198317.374  cm"1.  For  the 

3 

2  S  state,  this  gap  Is  already  completely  closed  at  n 
=  715,  with  (715)  =  38453. 1299  cm'1  and  (715)  = 

38453.  1292  cm"1.  At  n  =  1078,  J  =  38454.827375  cm'1, 
and  the  electron  charge  density  at  the  nucleus  D(0)  comes 
out  33. 18414093,  ,n  agreement  with  previously  extrapo¬ 
lated  values.  This  substantiates  a  disagreement  of  the 

order  of  one  part  In  10  between  theory  and  experiment 

In  the  hyperflne  structure  of  the  23f-  state  of  He3  which 
was  established  by  White,  Chow,  Drake,  and  Hughes. 

With  Suh  and  Zatdl's  value  for  the  Lamb  shift  of 

-0. 109  ±  O.OOS  cm'1,  the  Ionization  energy  of  the  23S 
state  comes  out  38454.718  ±  0.009  cm"1,  as  against 
Herzberg’s  experimental  value  of  38454.73  ±  0.05  cm'*. 
For  the  2JS  state,  we  get  J( 615)  =  32033.318  cm"1, 

which  with  a  Lamb  shift  of  -0. 104  ±  0.014  cm'1  evaluated 
by  Suh  and  Zaldl,  leads  to  an  Ionization  energy  of 
32033.  214  ±  0.014  cm"1.  The  experimental  value  Is, 
according  to  Herzberg,  equal  to  32033.  26  ±  0. 03  cm"1 
or  at  worst,  ±  0.05  cm'1.  A  summary  if  given  of  the 
verification  to  cU.e  of  the  Lamb  shift  in  2-electron  atoms. 
(Contractor's  abstract) 
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Welzmann  Inst,  of  Science.  [Dept.  ]  of  Biochemistry, 
Rehovoth  (Israel). 

LIGHT- DEPENDENT  ADENOSINE  TRIPHOSPHATASE 
IN  CHLOROPLASTS,  by  M.  Avron.  [1961]  [7]p.  Incl. 
diagrs.  tables,  refs.  (APOSR-2895)  (A  F  61(052)390) 

Unclassified 

Also  published  in  Jour.  Biol.  Chem. ,  v.  237:  2011- 
2017,  June  1962. 

Isolated  Swiss  chard  chloroplasts  or  chloroplast  frag¬ 
ments  were  shown  to  possess  a  light- dependent  adenosine 
triphosphatase  (ATPase)  activity.  The  reaction  was  de¬ 
pendent  upon  the  presence  of  phenazlne  methosulphate. 

It  had  a  pH  optimum  of  approx  8.0,  a  temperature  opti¬ 
mum  of  15-20°,  and  required  light  intensities  or  approx 
200, 000  lux  for  maximal  activity.  The  reaction  was  com¬ 
petitively  inhibited,  strongly  by  adenosine  diphosphate 
and  pcorly  by  adenosine  5’-phosphate.  It  was  also  In¬ 
hibited  by  mgneslum,  ammonium,  fluoride,  arsenate, 
and  ethylenedtammetetraacetate.  Calcium  markedly 
stimulated  the  reaction.  In  its  presence,  rates  of  up 
to  35  umol  of  ATP  hydrolyzed  per  mg  of  chlorophyll  per 
hr  were  obtained.  The  possibility  that  the  reaction  may 
reflect  a  partial  reversal  of  the  photophosphorylating 
path,  and  Us  relation  to  other  ATPase  reactions,  are 
discussed 
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Weizmann  Inst.  of  Science.  [Dept,  of  Biochemistry] 
Rehovoth  (Israel). 

THE  MECHANISM  OF  PHOTOPHOSPHORYLATTON  IN 
CHIO  HOP  LASTS,  by  M.  Avron.  Final  rept  Apr.  30, 
1962,  6p.  (AFO8R-2950)  (AF  61(052)390)  AD  283586 

Unclassified 

The  investigation  performed  concentrated  around  4 
aspects:  (1)  Ultraviolet  irradiation  of  chloroplasts.  The 
Inhibitory  effects  of  ultraviolet  Irradiation  on  photophos- 
phorylation  and  the  Hill  reaction  was  investigated.  The 
mechanism  of  the  inactivation  was  related  to  the  chloro- 
pUsttc  components  which  were  found  to  be  destroyed  by 
the  treatment;  (2)  Photophcsphorylation  as  a  tool  for  the 
synthesis  of  specifically  labeled  nucleotides;  (3)  Light 
activated  adenosine  triphosphatase;  and  (4)  Reversible  un¬ 
coupling  of  photophosphorylation.  Treating  chloroplasts 
with  ethylenedlamtnetetraacetate  war  found  to  bring  about 
complete  uncoupling  of  the  photophospborylating  system. 
Partial  recoupling  could  be  affected  by  incubation  of  a  3 
component  system  consisting  of:  (a)  the  treated  chloro¬ 
plasts,  (b)  the  components  released  by  the  treatment 
(containing  a  small  amount  of  protein),  and  (c)  metal  ton. 
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Weizmann  In  .  Science.  Dept,  of  Biochemistry, 

Rehovoth  C--  . 

PHOTOPHOSPHORYLATTON  AS  A  TOOL  FOR  THE 
SYNTHESIS  OF  SPECIFICALLY  LABELED  NUCLE¬ 
OTIDES,  by  M.  Avron.  [1961]  [9]1.  incL  dlagrs.  tables, 
refs.  (APOSR-J178)  (AF  61(052)390)  AD  400458 

Unclassified 

Also  published  in  Anal.  Blochem. ,  v.  2:  535-543,  Dec. 

1961.  - 

A  method  is  described  for  the  direct  synthesis  of  termi¬ 
nally  labeled  ATP32  with  chloroplasts  isolated  from  swiss- 
chard  leaves.  By  simple  variations,  both  the  central  and 
terminal  phosphates  were  equally  labeled,  or  the  central 
phosphate  was  exclusively  labeled.  Coupling  the  reaction 
with  other  enzymes  is  suggested  as  a  mode  for  the  syn¬ 
thesis  of  many  P32- labeled  compounds.  P33- labeled 
GTP,  I  TP,  and  UTP  were  also  synthesized  by  the  same 
reaction.  All  the  above  compounds  may  also  be  syn¬ 
thesized  laoeled  with  O*®  in  their  phosphate  oxygens. 

The  advantages  and  disadvantages  of  the  method,  as  com¬ 
pared  with  others,  are  discussed. 
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Wei zmann  Inst,  of  Science.  [Dept,  of  Biochemistry] 
Rehovoth  (Israel). 

THE  EFFECT  OF  ULTRAVIOLET  UGHTOF  PHOTO- 
PHOSPHOHYLATION  AND  THE  HILL  REACTION,  by 
N.  Sbavlt  and  M.  Avron.  [1962]  [9}p.  incl.  dlagrs. 
tables,  refs.  (APOSR-J947)  (AF  EOAR-62-59) 

AD  415927  Unclassified 


Also  published  in  Btochem.  et  Bloohvs.  Acta.  v.  66: 
187-195,  Mar.  1963. 

Photophosphorylatlon  and  Hill-reachon  activity  of  swlss- 
chard  chloroplasts  or  chloroplast  fragments  were  de¬ 
creased  by  irradiation  with  short- wavelength  ultraviolet 
light.  Photophosphorylatlon  was  more  resistant  to  Irradi¬ 
ation  than  the  Hill  reaction.  The  presence  of  aocorbate 
during  irradiation  prevented  the  decrease  In  Hill  reaction 
and  photophosphorylative  activity.  Protection  was  more 
pronounced  for  the  Hill  reaction  than  for  photophospho¬ 
rylative  activity.  Compounds  containing  SH-groups 
could  not  replace  ascorbate;  It  Is  suggested  that  ascorbate 
protects  mostly  by  reducing  the  effective  ultraviolet 
Intensity,  and  in  addition  by  exerting  a  specific  effect  on 
the  chloroplasts  themselves.  By  ultraviolet  irradiation, 
it  was  possible  to  obtain  chloroplast  preparations  which 
had  lost  the  ability  to  perform  the  Hill  reaction,  but  still 
possessed  high  photophosphorylative  activity.  Such 
preparations  may  be  useful  in  further  research.  The 
endogenous  plastoquinone  of  chloroplasts  was  shown  to 
be  destroyed  by  irradiation.  The  activity  of  irradiated 
chloroplasts  was  stimulated  by  the  addition  of  plasto¬ 
quinone.  However,  a  similar  stimulation  was  obtained 
on  addition  of  plastoquinone  to  non-trradlated  chloro¬ 
plasts. 
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Wetzmann  Inst,  of  Science.  Dept,  of  Biophysics, 

Rehovoth  (Israel). 

PREPARATION  AND  CHARACTERIZATION  CF 
POLYTYHOSYL  TRYPSIN,  by  A.  N.  Glazer,  A.  Bar- Ell, 
and  E.  Katchalsld.  [1962]  [7]p.  lnci.  dlagrs.  tables, 
refs.  (APOSR-4192)  (AF  61(052)391)  Unclassified 

Also  published  In  Jour.  Blol.Chem.,  v.  237:  1832-1838, 
June  1962. 

Polytyrosyl  derivatives  containing  20  to  28  additional 
residaes  of  tyrosine  per  mol  of  trypsin  were  prepared  by 
using  trypsin  as  the  initiator  for  the  polymerization  of 
N-carboxy-L-  tyrosine  anhydride  in  aqueous  solution. 
Approximately  half  of  the  «-amlno  groups  of  trypsin 
were  acylated  by  the  N-cari  oxyanhydrtde.  The  average 
chain  length  of  the  tyrosine  side  chains  was  approximately 
2. 5.  The  polytyrosyl  trypsin  preparations  appeared  to  be 
rather  homogeneous  in.  the  ultracentrifuge.  In  contrast 
to  trypstn,  the  polytyrosyl  derivative  was  sparingly 
soluble  between  pH  5  and  9.  The  polytyrosyl  trypsin  was 
considerably  more  resistant  to  autolysls  than  the  unmoal- 
iied  enzyme.  No  significant  differences  were  observed 
in  the  behavior  of  polytyrosyl  trypsin  and  trypsin  toward 
denaturing  agents  such  as  ui  ea  and  toward  soybean  tryp¬ 
sin  inhibitor.  The  polytyrosyl  derivatives  possessed 
enzymatic  activity  toward  benzoyl- L-arginlne  ethyl  ester 
equivalent  to  that  of  trypsin.  The  specific  activity  of 
polytyrosyl  trypsin  toward  a  variety  of  ester,  protein, 
and  synthetic  polypeptide  substrates  has  been  determined 
and  compared  with  that  of  trypsin.  Water  Insoluble  tryp¬ 
stn  was  prepared  from  polytyrosyl  trypsin,  and  Its  ac¬ 
tivity  on  low  and  high  molecular  weight  substrates  was 
tested. 
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Weizmann  Inst,  of  Science.  [Dept,  of  Biophysics] 

Rehovoth  (Israel). 

INACTIVATION  OF  ESCHER.CHIA  COU  BACTERIO¬ 
PHAGE  T2  BY  POLY-L- LYSINE,  n.  PROPERTIES  OF 
THE  IRREVERSIBL'.  INACTIVATED  PHAGE,  by  C. 
Shalltin  and  E.  Katchalski.  [1962)  [9]p.  tncl.  dlagrs. 
tables,  refs.  (AFOSR-J951)  ^Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  Cl(052)391 
and  National  Institutes  of  Health)  AD  416187 

Unclassified 

Also  published  in  Arch.  Biochem.  and  Biophys. ,  v.  99: 
508-516,  Dec.  1962. 

Coliphage  T2  irreversibly  inactivated  by  poly- L- lysine 
was  obtained  by  prolonged  incubation  of  phage  with  the 
basic  polypeptide  at  37  °C,  followed  by  tryptic  digestion. 

T2  particles  thus  treated,  though  appearing  morphologi¬ 
cally  intact,  have  lost  their  ability  to  form  plaques. 

Using  isotoplcally  labeled  (p32  0r  S35)  phage,  it  was  dem¬ 
onstrated  that  T2  Inactivated  irreversibly  by  polylysine 
adsjrbs  normally  to  Escherichia  coll  B,  and  injects  Its 
DNA  into  the  host  cells.  The  adsorption  of  the  irreversi¬ 
bly  Inactivated  phage  on  E  coll  B  was  not  accompanied  by 
death  of  the  host  cell.  In  the  Infected  cells.  Induced  bio¬ 
synthesis  of  8-galactosldasc  could  be  effected.  Marker 
rescue  experiments  in  which  T4r"  (wild  type),  irreversi¬ 
bly  Inactivated  by  polylysine,  was  crossed  with  intact 
T4rII,  and  Irreversibly  inactivated  T2hr-2  was  crossed 
with  Intact  T2h+r*  (wild  type),  revealed  that  the  genome  of 
of  the  Inactivated  phage  contributes  no  markers  in  mixed 
Infections.  The  same  conclusion  was  drawn  from  genetic 
recombination  experiments  using  irreversibly  Inactivated 
T2hr22  and  intact  T2h*r^  (wild  type). 
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Weizmann  Inst,  of  Science.  [Dept,  of  Biophysics] 

Rehovoth  (Israel). 

INACTIVATION  OF  ESCHERICHIA  COU  BACTERIO¬ 
PHAGE  T2  BY  POLY-L- LYSINE.  I.  NATURE  OF  THE 
INACTIVATION  PROCESS,  by  C.  Shalltin,  D.  Danon, 
and  E.  Katchalskl.  [1962]  [14jp.  incl.  illus.  dlagrs. 
refs.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  61(052)391  and  National  Institutes  of 
Health)  Unclassified 

Published  Ir.  Arch.  Biochem.  and  Biophys. ,  v.  99: 
494-507,  Dec.  1962. 

Interaction  of  coliphage  T2  with  poly-L-lyslne  was  In¬ 
vestigated.  T2  suspended  in  saline  loses  Its  plaque¬ 
forming  ability  in  the  presence  of  polylysine.  Inactivation 
is  fast,  about  80-90%  of  phage  being  inactivated  within 
1  min,  and  practically  independent  of  temperature  within 
the  range  0-37  °C.  Study  of  the  effect  of  pH  and  ionic 
strength  on  the  extent  of  phage  inactivation  revealed  that 
the  interaction  between  phage  and  basic  polypeptide  is 
largely  determined  by  the  electrostatic  attraction  between 
•he  negatively  charged  virus  and  the  positively  charged 
polypeptide.  Partial  reversion  of  the  inhibitory  effect 
of  poly-L-lysine  on  the  growth  of  T2  could  be  carried  out 
by  Incubation  with  trypsin  or  with  polyaspartic  ar'.j. 


Populations  of  coliphage  T2  which  lost  their  plaque¬ 
forming  ability  by  treatment  with  polylysine,  were  thus 
assumed  to  consist  of  2  fractions:  (a)  reversibly  inacti¬ 
vated  phages,  l.  e. ,  phages  whose  ab'ltty  to  form  plaques 
Is  restored  by  tryptic  digestion;  and  (b)  Irreversibly  In¬ 
activated  phages,  1.  e. ,  phages  whose  ability  to  form 
plaques  cannot  be  restored  by  tryptic  digestion.  Increase 
In  temperature  and  time  of  incubation  of  T2  with  poly- 
lystne  caused  a  corresponding  increase  in  the  fraction  of 
irreversibly  inactivated  phage.  Electron  microscopic 
examination  has  shown  that  Inactivation  of  T2  by  poly- 
lys'.ne  is  accompanied  by  aggregation.  Incubation  of 
the  phage  aggregates  with  trypsin  or  with  polyaspartic 
acid  resulted  In  complete  resuspension  of  the  agglutinated 
particles. 


3235 

Weizmann  Inst,  of  Science.  Dept,  of  Physics, 

Rehovoth  (Israel). 

EFFECT  OF  A  PERIODIC  POTENTIAL  ON  A  DEGEN¬ 
ERATE  FERMI  GAS,  by  S.  Moszkowsld  and  L.  WUets. 
Jan.  18,  1962,  23p.  (Technical  note  no.  14)  (AFOSR- 
2390)  (AF  61(052)337)  AD  273607  Unclassified 

The  effect  of  a  periodic  potential  on  the  particle  and 
energy  density  of  a  degenerate  Fermi  gas  is  considered. 

It  is  found  that  for  a  weak  and  long  wavelength  potential 
the  lnhomogenelty  correction  (deviation  from  the  Thomas 
Fermi  statistical  model)  to  the  kinetic  energy  density  is 
only  1/9  as  large  as  the  Welzaacker  estimate.  The  po¬ 
tential  energy  density  due  to  Majomna  exchange  2-body 
interactions  of  short  range  Is  also  given  to  a  high  accu¬ 
racy  by  the  statistical  model;  the  corrections  are  only 
1/3  us  large  as  for  a  short  range  Wlgner  (ordinary) 
interaction.  For  the  analogous  2- dimensional  Fermi  gas, 
the  lnhomogenelty  corrections  vanish  at  least  to  high 
order  unless  the  periodic  potential  contains  short  wave¬ 
length  components.  Relevance  to  the  problem  of  the 
nuclear  surface  Is  discussed. 
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Weizmann  Inst,  of  Science.  Dept,  of  Physics, 

Rehovoth  (Israel). 

UNITARY  SYMMETR/  OF  STRONG  INTERACTIONS,  by 
C.  A.  Levinson,  H.  J.  Lipkin,  cud  S.  Meshkov. 

Feb.  15,  1962  [15}p.  incl.  dlagrs.  tables.  (Technical 
note  no.  15)  (APOSR-2527)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  61(052)337 
and  National  Science  Foundation)  AD  28 0021 

Unclassified 

Also  published  in  Phys.  Ltrs. ,  v.  1:44-49,  Apr.  15, 

T5%27 

The  purpose  of  this  note  is  to  point  out  various  experi¬ 
mental  implications  of  the  Or  let  model  and  the  Sakata 
model  classification  schemes  for  elementary  particles. 
In  particular,  reaction  amplitudes  and  some  of  the 
recently  observed  resonances  at  e  discussed.  The 
methods  employed  are  similar  to  those  used  previously, 
which  were  concerned  w  .h  the  consequences  of  the 
Sakata  model.  The  Octet  model  as  well  as  the  Sakata 
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model  assigns  tbe  mesons  to  a  (1,  1)  representation  o.’ 
th*.  noun  sy~  However  the  Octet  model  differs  from 

the  Sakata  model  In  the  baryon  assignments.  The  Sakata 
model  assigns  the  n,  p  and  A  to  the  (1,0)  symmetry  and 
makes  no  explicit  statements  about  the  remaining  baryoas. 
The  Octet  model  assigns  the  8  baryons  n,  p,  A,  V , 

Z'*,  Z*,  S*  and  s®  to  thr  (1, 1)  symmetry. 
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Wetzmann  Inst,  of  Science.  Dept,  of  Physics, 

Rehovoth  (Israel). 

UNITARY  SYMMETRY  AND  NUCLEON- ANTtNUCLEON 
ANNIHILATION,  by  C.  A.  Levinson,  H.  J.  Llpkln,  and 
S.  Meshkov.  Mar.  7,  1962  [S}p.  incl.  table.  (Technical 
note  no.  16)  (APOSR-2697)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  61(052)337 
and  National  Science  Foundation)  AD  23C983 

Unclassified 

Also  published  In  Phys.  Ltrs. ,  v.  1:307-308,  July  15, 

15357 

Predictions  of  the  ratios  of  kaon  pair  production  cross 
sections  from  nucleon-antinucleon  annihilations  are  made 
according  to  both  the  Sakata  and  the  Octet  models. 


3238 

Wetzmann  Inst,  of  Science.  Dept  of  Physics, 

Rehovoth  (Israel). 

NUCLEAR  MANY-BOPY  PROBLEM  WITH  NON- 
UNIFORM  DENSITY.  I.  THEORY,  by  D.  S.  Koltun  and 
L.  Wllets.  [1962]  [Dip.  Incl.  refs.  [AF  61(052)337] 

Unclassified 


L'pkln  and  others.  [1962]  [l]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Reseat  ch  under  [AF  61- 
(052)337]  and  National  Science  Foundation) 

Unclassified 


Published  in  Pliys.  Ltrs. ,  v.  1:  125,  May  1962. 


o  a 

The  reaction  p  -*  p  -  +  Kj  is  strictly  forbidden 


according  to  the  Sakata  model  of  unitary  symmetry, 
observetton  of  this  reaction  recently  reported  by  the 
Cern  and  College  de  France  groups  is  Interpreted  as 
evidence  against  the  Sakata  model. 


The 
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Western  Ontario  U.  Dept,  of  Chemistry,  London  (Canada). 

THE  PHOTOCHEMICAL  SYNTHESIS  OF  1, 5-DIKETONES 
AND  THEIR  CYCUZATION:  A  NEW  ANNULATION 
PROCESS,  by  P.  de  Mayo,  H.  Takeshlta,  and  A.  B.  M. 
A.  Sattar.  [1962]  [lfc.  Incl.  dlagr.  (AFOSR-2164) 

(AF  APOSR-61-6)  Unclassified 

Also  published  in  Proc.  Chem.  Soc.  (London):  119, 

Mar.  1962. 

Irradiation  45  hr  with  an  80-w  lamp  of  a  12%  solution  of 
AcCHjAc  in  cyclohexene  gave  the  diketone  (78%  yield), 
and  this  was  cycllzed  by  base  in  95%  yield  to  a  5:3  mix¬ 
ture  (analyzed  by  gas- liquid  chromatography).  Similar 
results  were  obtained  by  using  cyclopentene,  1-methyl- 
cyclohexene,  or  1-octene  in  place  of  cyclohexene.  When 
isopropenyl  acetate  was  Irradiated  in  the  presence  of  I, 
and  the  resulting  diketone  cycllzed  with  base,  AcOH  was 
eliminated  with  the  formation  of  m-5-xylenol.  A  mecha¬ 
nism  is  proposed  for  both  the  reactions. 


3241 


Published  in  Phys.  Rev.,  v.  129:880-888,  Jan.  15,  ?  163. 

The  many- body  problem  for  nuclear  matter  is  considered 
under  the  constraint  that  the  density  of  the  system  vary 
periodl.-ally  In  space;  this  in  equivalent  to  the  problem  of 
■>n  external  periodic  potential.  The  method  of  Martin, 
Schwinger,  and  Puff  is  employed  to  derive,  through 
second  order  in  the  amplitude  of  the  density  ripple,  a  get 
of  tractable  equations  for  the  energy  of  the  system.  No 
new  approximations  are  needed  beyond  those  already 
assumed  for  the  uniform  density  case.  The  model  ex¬ 
hibits  some  Interesting  complications  of  the  finite  nurlear 
problem,  and  yet  possesses  sufficient  simplicity  for  solu¬ 
bility.  In  the  long-wavelength  limit,  an  expression  ob¬ 
tains  for  the  explicit  dependence  of  the  energy  on  the  den¬ 
sity  gradient:  this  relationship  is  useful  In  a  study  of  the 
nuclear  surface  problem.  Numerical  calculations  are 
planned. 
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Welzmann  Inst,  of  Science.  [Dept,  of  Physics] 

Rehovoth  (Israel). 

A  REACTION  FORBIDDEN  BY  THE  SAKATA  MODEL 
OF  UNITARY  SYMMETRY,  by  C.  A.  Levinson,  H.  J. 


Western  Ontario  U.  Dept,  of  Chemistry,  London  (Canada). 

THE  PHOTODIMEHS  OF o~PYHIDONES,  by  W.  A.  Ayer, 
R.  Hayatsu  and  others.  [1961]  [6]p.  incl.  diagrs.  table. 
(AFOSR-2198)  (A F  APOSR-61-6)  Unclassified 

Also  published  in  Tetrahedron  Ltrs.  No.  18:  648-653, 
Nov.  1961"! 

Lack  of  high  intensity  bands  at  X  253,  255  mu  (log  e  3. 69, 
3.73)  in  the  spectrum  of  o-pyrldone  dimer  (I),  its  N-Mc 
derivative  and  other  dimers,  but  present  tn  structures 
containing  the  system  C:  C.  N.  CO,  and  lack  of  a  band  in 
the  Infrared  compatible  with  that  expected  of  a  vinyl 
lactam,  excluded  the  structure  proposed  and  also  the 
1,2, 1,4-  Diels- Alder  type  adduct,  but  strongly  suggested 
formation  by  1,4-additlon  of  the  components  themselves. 
Irradiation  of  4-methyl-N-methylpyiidone  gave  a  dimer 
(H),  -m  p  260°  (decom-nsltion),  doublet  8. 15  r,  1:2 
rinyl-methlne  protons  c.->wing  the  position  of  the  C-Me 
group  on  a  double  bond  termtnal  as  a  result  of  1, 4-  addi¬ 
tion.  Irradiation  of  6- m ethyl- N-  ra ethylpyridone  gave 
a  dimer  (m),  m  p  210-212*  (decomposition),  single 
band  at  8.37  r,  2:1  vinyl- methine  protons,  indicating  the 
quaternary  nature  of  the  Me  group.  Structures  for  the 
dimers  were  discussed  from  the  standpoint  of  dipole 
measurements  and  nuclear  magnetic  resonance  spectra. 
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Western  Ontario  U.  Dept,  ol  Chemistry,  London  (Canada). 

THE  PHOTO-OXIDATION  OF  PYRROLE:  A  SIMPLE 
SYNTHESIS  OF  MALEMIDE,  by  P.  de  Mayo  and  S.  T. 
Retd.  [1962]  [l}p.  lnct.  rels.  (AFOSR-3909)  (AF 
AFOSR-61-6)  Unclassified 

Also  published  In  Chem.  and  Indus. ,  No.  35:  157$- 

T5VV,  Sept.  1,  1362. 

Photooxidations  of  pyrroles  have,  with  2  exceptions,  pro¬ 
duced  tars.  Wasserman  and  Liberies  reported  '-terest- 
ing  products  from  oxidation  of  tetrapyrrole,  ana 
Bernhelm  and  Morgan  obtained  from  oxidation  of  pyrrole 
(I)  a  crystalline  compoum.  which  analyzed  approx  like 
succlnimlde,  though  not  It,  and  gave  NH3  and  succinic 
add  upon  alkaline  hydrolysis.  A  0. 1%  aqueous  solution 
of  I,  containing  2.5  mg-%  cosin,  shaken  and  Irradiated 
with  a  100-w  lamp  rapidly  took  up  1  mol  of  O.  Evapora¬ 
tion  of  the  solvent  at  room  temperature,  extraction  of  the 
residue  with  Mo^CO,  and  crystallization  from  the  same 

gave  the  hydroxyketopyrolldlne  It  (R  =  H),  m.p.  102-2.5° 
(32 %).  Infrared  bands  at  1650  and  1590  cm"1  supported 
structure  II.  Similar  oxidation  of  N-methylpyrrole  gave 
II  (R  =  Me),  m.p.  84-5°  (48%).  Contratry  to  the  report 
of  Bernhelm  and  Morgan,  this  oxidation  proceeded  to  the 
same  extent  and  at  about  the  same  rate  as  that  of  1. 


3243 

Western  Ontario  U.  Dept,  of  Chemistry,  London  (Canada). 

PHOTOCHEMICAL  SYNTHESES,  5.  SULPHENES  AND 
PHOTOCHEMICAL  INTERMEDIATES,  by  J.  P.  King, 

P.  de  Mayo  and  others.  [1962]  [8]p.  Ind.  dlagrs.  table, 
refs.  (APOSR-J242)  (A F  AFOSR-61-6)  AD  400847 

Unclassified 

Also  published  In  Canad.  Jour.  Chem. ,  v.  41:  100-107, 
Jan.'  1963. 

The  present  status  of  sulphenes  (R'R"C:902)  as  stable 
entitles  or  chemical  Intermediates  Is  discussed.  The 
early  report  by  Locher  and  Flerz  (Helv.  Chlm.  Acta, 
v.  10:  642,  1927)  of  the  preparation  of  a  stable  crystal¬ 
line  sulphene  has  been  Investigated;  It  Is  concluded  that 
their  claim  Is  unfounded.  The  Irradiation  of  unsaturated 
sultones  In  the  presence  of  methanol  Is  shown  to  give 
sulphonlc  esters:  the  corresponding  thermal  reaction  of 
sultones  Is  known  to  lead  to  sulphonlc  acid  derivatives. 

It  Is  proposed  that  the  Irradiation  of  unsaturated  sultones 
yields  sulphenes,  which  then  react  with  the  medium. 
(Contractor's  abstract) 


3244 

Western  Ontario  U.  Dept  of  Chemistry,  London  (Canada). 

PHOTOCHEMICAL  SYNTHESIS.  6.  THE  FORMATION 
OF  HEPTANDIONES  FROM  ACETYLACETONE  AND 
ALKENES,  by  P.  de  Mavo  and  H.  Takeshlta.  [1962] 
[lOjp.  Incl.  dlagrs.  refs.  (APOSR-J2S1)  (AFAPOSR- 
61-6)  AD  400648  Unclassified 


Also  published  In  Canad.. Jour.  Chem.,  v.  41:440-440, 

MW - 

The  trradlatlon  of  acetylacetone  In  the  presence  of  oct- 
1-ene,  cydopentene,  cyclohexene,  and  1-methylcydo- 
hexene  gives  substituted  heptandiones.  These  (fixetones 
may  then  be  cycllzed  with  add  or  base.  Irradiation  of 
Isopropenyl  acetate  and  acetylacetone  gives,  after 
cycll  ration,  m-5-xylenol.  The  mechanism  of  the  reac¬ 
tion  Is  discussed:  It  represents  the  first  cydo- addition 
to  an  isolated  ethylenlc  linkage.  (Contractor's  abstract) 


3245 

Western  Ontario  U.  Dept,  of  PhyslC6,  London  (Canada). 

ALLOWED  TRANSITIONS,  by  R.  W.  Nltbolla  and  A.  L. 
Stewart.  [1962]  [32]p.  ind.  dlagrs.  tables,  refs. 
(AFOSR-J107)  (AFAFOSR-61-86)  AD  400463 

Unclassified 

Also  published  in  Atomic  and  Molecular  Processes,  ed. 
by  D.  R.  Bates,  Academic  Press,  New  York,  1962, 
p.  47-73. 

Atomic  and  molecular  tine  strength  calculation  methods 
are  explained,  and  transition  probability  measurements 
are  discussed. 


3246 

Western  Ontario  U.  Dept,  of  Physics,  London  (Cacada). 

CONDON  PARABOLAE  IN  MOLECULAR  SPECTRA,  by 
R.  W.  Nlcholls.  1962,  2p.  (AFOSR-J117)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR- 61-68,  National  Research  Council  of  Canada, 
and  Ontario  Research  Council)  AD  400195  Unclassified 

Also  published  In  Nature,  v.  193:  966-967,  Mar.  10,1962. 

A  simple  derivation  of  the  Franck- Condon  locus  Is 
discussed.  This  Is  based  on  a  knowledge  of  molecular 
potentials  and  their  vibrational  energy  levels.  This 
problem  Is  not  only  of  academic  Interest  but  also  has 
practical  applications  In  the  Identification  and  location  of 
new  strong  bands  which  lie  on  tho  locus. 


3247 

Western  Ontario  U.  [Dept,  of  Physics]  London  (Canada). 

THE  EFFECT  OF  DISCHARGE  CONDITIONS  ON  THE 
INTENSITY  OF  THE  NITROGEN  SECOND  POSITIVE 
SYSTEM  (Abstract),  by  D.  C.  Tjte.  [1962]  [l]p. 
(APOSR-50C5)  (AF  APOSR-62-236)  Unclassified 

Presented  at  meeting  of  the  Canadian  Association  of 
Physicists,  Laval  U. ,  Quebec  Cltu  (Canada),  June  6-9 
[1962]. 

The  relative  Intensities  of  the  nitrogen  second  positive 
system  have  been  measured  In  a  discharge  through  nitro¬ 
gen  under  a  wide  range  of  current  densities  and  In  a  dis¬ 
charge  through  a  wide  range  al  helium- nitrogen  mixtures. 
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Results  Indicate  a  email  systematic  variation  with  condi¬ 
tions  of  the  Intensity  ratio  of  bands  from  a  common  upper 
state.  It  Is  suggested  that  this  Is  an  Indication  that  the 
molecule  may  be  slightly  distorted  by  the  fields  existing 
In  the  discharge  plasms. 


3248 

Western  Ontario  U.  [Dept,  of  Physics]  London  (Canada). 

GEOMETRICAL  CONSIDERATIONS  OF  CONDON  LOCI  OF 
MOLECULAR  SPECTRA  (Abstract),  by  R.  W.  Nlcnolls. 
[1962]  [l]p.  (APOSR-5008)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  AFOSR-62- 
236  and  National  Research  Council  of  Canada) 

Unclassified 

Presented  at  meeting  of  the  Canadian  Association  of 
Physicists,  Laval  U. ,  Quebec  City  (Canada),  June  6-9 
[1962]. 

The  geometry  (In  the  v',  V  plane)  of  prince  >-y  and  subsidi¬ 
ary  Condon  loci  of  relatively  intense  bands  In  molecular 
spectra  is  discussed  for  a  number  of  molecular  potentials. 


3249 

Western  Ontario  U.  [Dept,  of  Physics]  London  (Canada). 

THE  LUMINESCENCE  PRODUCED  BY  PROTON  BOM¬ 
BARDMENT  (40-30  KEV)  OF  NITROGEN  (Abstract),  by 
R.  P.  Lowe  and  H.  T.  S.  Ferguson.  [1962]  (l]p. 
(APOSR-5007)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  APOSR-62-236  and  Nations. 
Research  Council  of  Canada)  Unclassified 

Presented  at  meeting  of  the  Canadian  Association  of 
Physicists,  Laval  U.,  ^iebec  City  (Canada),  June  6-9 
[1962], 

Spectral  features  due  to  H,  Nil,  N2  and  Nj  have  been 

produced  using  a  40-30  kev  proton  beam  in  nitrogen. 

The  variations  of  Intensity  with  pressure  lead  to  a  bitter 
understanding  of  the  collision  processes  giving  rice  to  the 
radiation-  Such  data  is  required  for  the  interpretation 
of  the  spectra  of  certain  types  of  aurora. 


3250 

Western  Ontario  U.  [Dept,  of  Physics]  London  (Canada). 

A  SPECTROSCOPIC  STUDY  OF  LIGHT  FROM  THE  X- 
RADIOLYSIS OF  SIMPLE  GASES  (Abstract),  by  I.  S.  Lee, 
R.  W.  NlchoUs,  andH.  1.  S.  Ferguson.  [1962]  [lfc>. 
(APOSR-5008)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-236,  National 
Aeronautics  and  Space  Administration,  and  Department 
of  Defence  Production  of  Canada)  Unclassified 

Presen'ed  at  meeting  of  the  Canadian  Association  of 
Physicists,  Laval  U.,  Quebec  City  (Canada),  June  6-9 
[1962], 

The  fluorescem  yield  of  gases  Is  an  Important  radio¬ 
chemical  quantity.  Qualitative  and  quantitative  observa¬ 


tions  have  been  made  on  the  spectral  features  of  the 
optical  fluoreecence  excited  by  30  kv  x-rays  In  air,  N 
Qj,  CO2,  H2,  and  Ar. 


3251 

Western  Ontario  U.  [Dept,  of  Physics]  London  (Canada). 

SPECTROSCOPIC  OBSERVATIONS  ON  THE  IMPACT 
FLASH  PHENOMENON  IN  A  PELLET  RANGE  (Abstract), 
by  R.  A.  Koohler  and  R.  W.  NlchoUs.  [1962]  [l]p. 
(APOSR-5009)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFOSR-62-236  and 
Department  of  Defence  Production  of  Canada) 

Unclassified 

Presented  at  meeting  of  the  Canadian  Association  of 
Physicists,  Laval  U. ,  Quebec  City  (Canada),  June  6-9 
[1962]. 

The  impact  flash  ts  the  light  emitted  for  about  a  u  sec  at 
the  impact  of  high  speed  (4000  ft/sec)  peUets  on  a  solid. 
Recent  optical  and  spectroscopic  observations  on  the 
impact  flash  from  lead  on  lead  is  described  and  a  discus¬ 
sion  made  of  the  probable  physical  processes  involved. 


3252 

Western  Ontario  U.  Dept,  of  Phystcs,  London  (Canada). 

LABORATORY  ASTROPHYSICS,  by  R.  W.  NlchoUs. 

[1962]  [22]p.  tncl.  dlagrs.  tables,  refs.  (AFOSR-J222) 
(Sponsored  Jointly  by  Air  Force  Cambridge  Research 
Center,  Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-62-236,  Department  of  Defence  Production 
of  Canada,  National  Research  Council  of  Canada,  and 
Office  of  Naval  Research)  AD  299880  Unclassified 

Presented  at  First  internat'l.  Clonf.  on  Vacuum  Ultra- 
Violet  Radiation  Physics,  Los  .Vngeles,  Calif. ,  Apr.  16- 
19.  1962. 

Also  published  in  Jour.  Quant.  Spectres,  and  Radiative 
Transfer,  'v.  4:  433-449,  Oct.  /Dec.  1962. 

The  greet  need  for  laboratory  work  on  astrophysical 
problems  is  discussed  and  illustrated  by  the  current  re¬ 
search  program  in  this  field  at  the  University  of  Western 
Ontario.  Ac  an  example  of  the  experimental  work  in 
progress,  a  critical  review  is  given  of  intensity  measure¬ 
ments  on  20  band  systems.  The  dependence  upon  transi¬ 
tion  parameters  of  the  degree  of  variation  of  the  electronic 
transition  moments  for  these  systems  >s  discussed.  T..e 
variation  with  internuclear  separation  of  the  electronic 
perturbation  integral  in  excitation  and  ionization  transitions 
Is  also  discussed.  As  an  example  of  the  theoretical  work 
in  progress,  arrays  of  Franck- Condon  factors  calculated 
to  high  vibrational  quantum  numbers  for  the  following  11 
vacuum  ultraviolet  band  systems  and  9  exciiailon  transi¬ 
tions  are  presented:  (1)  Nji  Lyman-Btrge-Hopfield, 

Vegard- Kaplan,  Birge-Hopfield;  (2)  N'2‘:  Janln  dfincan. 
Second  Negative:  (3)  Oj:  Schumann- Runge;  (4)  CO:  Fourth 
Positive,  Cameron,  Hopfteld-Blrge  a,  Hopfield-Birge  b; 

(5)  CO*:  First  Negative;  (6)  N'2(X5  r^)  -  NjfaTl^, 
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A3Cg,  B3ng,  C3!!,,);  and  (7)  N2(X7:*)  -  Nj  (X^*, 

A2!!,,,  B^Tu.  C2?).  Finally  a  study  of  the  geome¬ 

try  In  the  v'-v”  plane  of  loci  of  the  local  maxima  of 
Franck-Condon  factors  Is  reviewed.  This  has  Immediate 
application  to  Identification  of  molecular  spectra. 

3253 

Western  Ontario  U.  Dept,  of  Physics,  London  (Canada). 

FRANCK-CONDON  FACTORS  AND  i- CENTROIDS  TO 
HIGH  VIBRATIONAL  QUANTUM  NUMBERS  FOR  THREE 
BAND  SYSTEMS  OF  CO*  AND  ABSOLUTE  BAND 
STRENGTHS  FOR  THE  COMET- TAIL  SYSTEM,  by  R. 

W.  Nlcholls.  [1962]  [12]p.  IncL  dlagrs.  tables,  refs. 
(APOSR-J223)  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  ASOSR-62-236, 
Department  of  Defence  Production  of  Canada,  National 
Research  Council  of  Canada,  Office  of  Naval  Research, 
and  Ontario  Research  Council)  AD  400442 

Unclassified 

Also  published  In  Canad.  Jour.  Phys.,  v.  40:  1772-1783, 
Dec.  1932. 

Franck-Condon  factor  and  r-centrold  arrays  computed  to 
high  vibrational  quantum  numbers  for  Morse  potentials 
are  displayed  for  the  CO*  comettall  (A^-XTS*),  flr't 
negative  (bV-xV),  and  Baldet-Johnson  (B2S+— A%j) 
band  systems.  Estimates  of  band  strengthr  are  made 
for  CO*  comet-tall  bands,  (Contractor's  abstract) 


3254 

Western  Ontario  U.  Dept,  of  Physics,  London  (Canada). 

EINSTEIN  A  COEFFICIENTS,  OSCILLATOR  STRENGTHS 
AND  ABSOLUTE  BAND  STRENGTHS  FOR  THE  N2 

SECOND  POSITIVE  AND  N2  FIRST  NEGATIVE  SYSTEMS, 
bv  R.  W.  Nlcholls.  [11-62]  [4]p.  ir.cl.  tables.  (AFOSR- 
J758)  (AF  APOSR-62-236)  AD  414043  Unclassified 

Also  published  In  Jour.  Atmos,  and  Terrest.  Phvs. , 
v.  25:  2T8-221,  Apr.  1963. 

The  need  for  absolute  transition  probability  data  for 
atomic  and  molecular  spectra  which  are  Important  in 
atmospheric  physics  and  astrophysics  has  stimulated  ex¬ 
perimental  and  theoretical  work  In  a  number  of  labora- 
•  -ies.  In  this  note  relative  intensity  measurements  on 
bands  of  the  N2*  first  negative  and  N2  second  positive 
systems  and  vibrational  lifetime  measurements  for  the 
upper  states  o(  these  systems  are  used  to  derive  the  3 
absolute  transition  probability  parameters:  Einstein  A 
coefficient  band  oscillator  strength  and  band  strength  for 
all  accessible  bands  of  the  systems. 


3255 

Western  Ontario  U.  Dept.  ofPhystcs,  London  I  Canada). 

FRANCK-CONDON  FACTOR  SURFACE  FOR  THE 
I2(B3n0u  ♦  -X1^*)  BAND  SYSTEM,  by  R.  W.  Nlcholls. 

[1962]  [2]p.  Inch  dlagr.  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  AF08R- 
62-236,  National  Research  Council  of  Canada,  Office  of 
Naval  Research,  and  Ontario  Research  Foundation) 

Unclassified 

Published  In  Jour.  Chem.  Phys. .  v.  38:  1029-1030. 

Feb.  15,  1363. 

A  representation  Is  given  of  the  3  dimension!1  Franck- 
Condon  factor  surface  in  the  range  0  <  v*  <  30;  0  **  v"  < 

40. 


3256 

Western  Ontario  U.  Dept,  ol  Physics,  London  (Canada). 

FRANCK-CONDON  FACTORS  FROM  KLEIN-DUNHAM 
POTENTIALS  FOR  BANDS  OF  THE  SCHUMANN- RUNGE 
SYSTEM  OF  Oj,  by  W.  R.  Jarmaln.  [1962]  [3]p.  Incl. 
tables,  refs,  (sponsored  jointly  by  Air  Force  Cambridge 
Research  Center;  Air  Force  Office  of  Scientific  Research 
under  AF  APOSR-62-236,  Department  of  Defence  Pro¬ 
duction  of  Canada,  National  Research  Council  of  Canada, 
and  Office  of  Naval  Research)  Unclassified 

Published  in  Canad.  Jour.  Phys.,  v.  41:414-416,  Feb. 

tot: - 

Preliminary  Franck-Condon  factors  for  the  Schumann- 
Rucge  system  of  O  ,  based  on  Klein-Dunham  potentials, 
are  reported  and  compared  with  those  obtained  using  the 
Morse  function. 


3257 

Western  Ontario  U.  Dept  of  Physics,  London  (Canada). 
PHOTOELECTRIC  INTENSITY  MEASUREMENTS 

upon  bands  of  the  sin  (bV'-x2!'.*)  spectrum,  by 

A.  E.  Stevens  and  H.  I.  S.  Ferguson.  [1962]  [6]p.  inc? 
dlagrs.  table,  refs.  (Sponsored  Jointly  by  A,;- Force 
Cambridge  Research  Center;  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  APOSR-62-236,  Department  of 
Defence  Production  of  Canada.  National  Research  Coun¬ 
cil  of  Canada,  Office  of  Naval  Research,  and  Ontario 
Research  Foundation)  Unclassified 

Published  in  Canad.  Jour.  Phys.,  v.  41:  240-245,  Feb. 

The  SIN  bV-xV  (3800-5200A)  spectrum  was  excited 
by  continuous  inir  viqctten  of  S'.Cl^  In  trace  amounts  Into 
the  afterglow  product  uy  microwave  excitation  or  nitro¬ 
gen,  Relative  intensities  of  21  bands  were  measured 
photoelectrically  and  interpreted  with  the  aid  of  Franck- 
Condon  factors  qv,  v„  in  terms  of  the  variation  of  the 


>  733  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


electronic  transition  moment  R  (r)  with  internuclear 

e 

separation  r.  It  was  found  that  R#(r)  could  be  repre¬ 
sented  empirically  by  R  (r)  ■  const.  (1  -  1.27r  +  0.412r^), 
1.30  •  r  *  1. 17A.  (Confractor’s  abstract) 

3258 

V7*‘atern  Reserve  U.  Dept,  of  Physics,  Cleveland,  Ohio. 

FURTHER  COMMENTS  ON  ACCIDENTAL  COINCI¬ 
DENCES  IN  FAST-SLOW  COINCIDENCE  SYSTEMS,  by 
E.  8.  Shera.  [1961]  (l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  (AF  18(633)61] 
and  National  Science  Foundation)  Unclassified 

Published  In  Nucl.  Tnstr.  and  Methods,  v.  12:  198.  June 

158T - 

The  assumption  of  Independence  In  regard  to  a  2-fold 
fast-slow  coincidence  circuit  leads  to  the  omission  of  a 
term  due  to  the  finite  resolving  time  of  the  fast  coinci¬ 
dence  circuit-  N12  «  ^tjNjNj,  where  itf  Is  the  resolving 
time  of  the  fast  coincidence  circuit  and  N^,  N^  are  the 

counting  tales  from  the  amplitude  selectors.  This  term 
represents  a  major  contribution  to  the  actual  random  rate 
in  most  experiments.  When  estimating  the  magnitudes  of 
the  remaining  accidental  terms,  the  effect  of  dead  times 
In  the  detectors  and  In  the  electronic  circuitry  before  the 
slow  coincidence  circuit  should  not  be  neglected.  These 
terms  represent  processes  In  which  2  successive  events 
occur  lc  the  same  detector  nithln  the  resolving  time  of 
the  slow  coincidence  circuit.  If  the  detector  or  circuitry 
is  Inoperative  ter  an  Interval  following  an  event,  the 
accidental  counting  rate  from  such  processes  will  be 
correspondingly  reduced.  Indeed,  if  the  dead  time  of 
the  detectors  Is  longer  than  the  resolving  time  of  ttie  slow 
coincidence  circuit,  these  processes  contribute  nothing 
to  the  random  rate. 

3259 

Western  Reserve  U.  [Dept,  of  Physics]  Cleveland,  Chlo. 

MEAN  UVES  OF  POSITIONS  IN  AQUEOUS  SOLUTIONS, 
byj.  E.  Jackson  and  J.  D.  McGervey.  [1962]  [ll]p. 
iccL  tHagrs.  table.  (AFOSR-3541)  (AF  49(638)760) 

AD  286919  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  38:300-303, 
Jan.  15,  1963. 

By  measurement  of  'he  time  distribution  of  positron 
annihilations  in  aqueous  solutions,  reaction  rates  for 
oxidation  of  posltronlum  by  the  ions  MnO^",  IO3  ,  and 
Hg+*  have  been  determined.  In  strong  oxidizing  solutions 
the  mean  life  of  the  positrons  reaches  a  lower  limit  of 

4.3  x  10  10  sec;  the  short  lifetime  Tj  In  water  was  meas¬ 
ured  and  found  to  agree  with  this  value.  A  Pb( 00^)2" 

3HjO  solution  reduced  the  Intensity  with  no  significant 
change  In  the  long  life  t^,  an  effect  previously  observed 
In  nitrate  solutions.  This  may  mean  that  in  these  2  cases 
oxidation  can  occur  before  Ps  Is  thermal! zed  but  not 


afterwards.  The  decay  distributions  from  a  mixture  of 
Hg*+  and  MnO^*  ions  In  solution  and  the  Hg++  Ion  tn 
separate  solutions  with  Cl“  and  CIO^'  indicated  an 
association  taking  place  between  the  negative  and  posttlve 
ions.  (Contractor’s  abstract) 
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POSITRON  ANNIHILATION  REACTIONS  IN  CONDENSED 
MATERIALS,  byj.  D.  McGervey.  Final  rept.  July  1, 
1960-June  30,  1962  [7]p.  tncl.  dtagrs.  (AFOSR-3S42) 
(AF  49(038)760)  AD  28  6667  Unclassified 

Measurements  were  made  of  the  time  distribution  of 
positron  annihilations  In  aluminum,  tin,  copper,  titanium, 
and  zinc.  All  of  these  metals  measured  to  date  have 
shown  a  long  lived  component.  Tills  component,  which 
Is  still  unexplained,  contains  from  5  to  10?>  of  the  total 
counts,  with  a  mean  life  of  about  4  x  10* 10  sec  In  all  the 
metals  measured.  The  presence  of  the  long  lived  com¬ 
ponent  Is  deduced  from  an  extremely  small  number  of 
counts.  Nevertheless  these  counts  are  significantly 
above  the  background  lr  vel;  th:  counting  rate  in  the  peak 
was  about  5000  times  the  backgrounl.  Short  mean  lives 
In  these  metals  were  determined  by  subtracting  the 
counts  In  the  extrapolated  long  lived  component  and  meas¬ 
uring  the  slope  of  the  remaining  distribution.  Data  are 
being  obtained  on  the  angular  distribution  of  annihilation 
radiation  from  alloys.  The  angular  correlation  method 
gives  a  direct  experimental  determination  of  the  Fermi 
energy  of  the  conduction  electrons.  The  major  difficulty 
with  the  method  Is  that  m  many  alloys  of  Interest  a  large 
number  of  positrons  annihilate  with  core  electrons 
rather  than  conduction  electrons,  and  tt  Is  necessary 
to  subtract  this  component  in  order  to  obtain  the  curve 
for  conduction  electron  annihilation.  (Contractor's 
abstract) 


3261 
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CONTACT  POTENTIAL  OF  CADMIUM  SULFIDE,  by  J. 

C.  ErsklneandS.  Macfclup.  [1962]  12p.  lncl.  diagrs. 
[AF  49(638)760]  Unclassified 

.’res  nted  at  meeting  of  the  Amer.  Phys.  Soc. ,  Toledo, 
OMo,  May  4-5,  1962. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc. ,  Series 
n,  v.  7  :  586,  Nov.  23,  1962. 

The  Kelvin  method  has  been  used  to  measure  the  contact 
potential  between  a  c-cut  CdS  crystal  (both  -c  and  -c 
faces)  and  a  reference  (platinum  or  gold)  electrode.  The 
Brattaln- Bardeen  cycle  of  ambient  gases  gave  poor 
reproducibility;  and  N2  -  H->S  -  Nj  -  SOj  cycle  became 
reliable  after  2  or  3  cycles,  giving  a  difference  of  sur¬ 
face  potentials  of  about  50  mv  (the  matte  -c  surface  more 
electropositive  than  the  shiny  +c).  After  4  or  5  cycles, 
the  contact  potential  (relative  to  Pt)  of  both  surfaces 
varied  between  0. 4  and  0. 5  v.  The  potentials  approached 
each  other  after  repeated  cycling  (producing  visible 
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deposits  of  sulfur  on  the  -c  face).  These  results  are  In 
qualitative  agreement  with  predictions  based  on  piezo¬ 
electric,  x-  ray  diffraction,  and  solution  potential  data 
for  n-VI  compounds  having  wurtzlte  structure. 
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OXIDATION  OF  POSITRONIUM  (Abstract),  by  J.  E. 
Jackson  and  J.  D.  McGervey.  (1962)  (l]p.  (AF  49(638)- 
760]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C. ,  Apr.  23-26,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  n,  v.  7: 
"S37,  Apr.  23,  1962. 

The  oxidation  of  Ps  has  been  observed  in  the  oxidizing 
solutions  KMn04,  KIO3,  and  HgClj.  The  variation  of  the 
long  mean  life  with  concentration  shows  that  the  oxidation 
probability  per  unit  time  Is  proportional  to  the  Mncentra- 
tion  of  the  oxidizing  Ions  (M11O4*,  IO3*,  and  Kg**).  The 
short  mean  life  In  water  was  met  hired  and  found  to  be 
(0. 41  ±  0. 03)  x  10' 9  sec.  equal  to  the  "long"  mean  life 
in  highly  concentrated  solutions,  as  expected.  The  oxida¬ 
tion  rate  for  various  Ions,  negative  as  well  a6  positive, 
depends  on  their  chemical-oxidation  potentials.  It  was 
found  that  In  solutions  of  PbfClOf)**  3HoO  the  Intensity  of 
the  long-lived  component  decreased  with  no  measurable 
change  in  the  long  lifetime  Itself.  A  similar  result  was 
obtained  for  NzNOj  f -elutions  by  Green  and  Bell.  The 
oxidation  potential  o'  Pb2*  Is  close  to  that  of  NO3”  .  and 

Is  smaller  than  that  of  the  other  oxidizing  Ions:  thus,  It 
may  be  that  In  these  solutions  posltronlum  can  be  oxidized 
before  It  is  thermallxed,  but  not  afterwards. 
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Cleveland,  Ohio. 

TEST  PROGRAM  FOR  EVALUATING  PROCEDURES  FOR 
THE  EXPLOITATION  OF  LITERATURE  OF  INTEREST 
TO  METALLURGISTS.  V.  THE  SEMANTIC  CODE 
TODAY,  by  J.  L.  Melton.  [1962]  [90 ]p.  IncL  dlagrs. 
tables.  (APOSR-1210)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)357  and 
National  Science  Foundation)  AD  263126  Unclassified 

Also  published  In  Amer.  Doc.,  v.  13:  176-181,  Apr. 

For  abstract  see  Item  no.  3133,  Vol.  V. 
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STRATEGY.  FlnU  technical  documentary  rept.  [ise2] 
41p,  incl.  refs.  (AFOSR  2710)  (AF  491628)357'; 

AD  278551  Unclassified 

A  report  Is  made  of  work  directed  toward  the  develop¬ 
ment  of  a  general  theory  0!  documentation  which  will 
enable  mathematical  analyses  of  the  basic  principles 
underlying  techniques  of  Information  retrieval.  Two 
basic  lines  have  been  followed  In  these  studies.  The 
first  Is  that  of  Investigating  exlsllng  Information  syetetafi, 
analyzing  and  comparing  them  in  such  a  way  as  to  provide 
dzts  upon  which  hypotheses  may  be  tested.  Thin  may  be 
referred  to  as  the  "practical"  approach.  The  second 
Is  that  of  mathematical  and  logical  investigation  of  docu¬ 
mentation  In  the  abstract,  developing  the  models  and  the 
hypotheses  which  are  to  be  used  in  working  toward  a 
general  documentation  theory;  this  is  referred  to  as 
the  "theoretical"  approach.  The  practical  approach  bsx 
been  followed  in  the  study  of  devices,  procedures,  and 
operations  used  in  Information  retlrevab  The  theoretical 
approach  has  been  applied  to  studies  In  systems  and 
operations  analyses.  Citations  with  at  r.racts  are  given 
for  30  publications  resulting  from  thesj  studies. 
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INFORMATION  RETRIEVAL  ON  THE  GE-225 
COMPUTER,  by  J.  Belzer.  [1962]  [9}p.  Incl.  dlagrs. 
[AF  49(638)357]  Unclassified 

Published  in  Information  Retrieval  in  Action;  Proc.  of  a 
Cord. ,  Western  Reserve  U. ,  Cleveland.  Ohio  (Apr.  1 0- 
18,  1962),  Cleveland,  Western  Reserve  U.  Press,  1963, 
p.  31-39. 

In  an  automatic  retrieval  system  there  are  two  Important 
parameters:  the  efficiency  of  the  system,  and  the  effec¬ 
tiveness  of  the  system.  The  efficiency  of  the  system 
depends  on  the  computer  technique  la  performing  the 
searches  rapidly.  This  Is  accomplished  by  scoring  the 
terms  In  the  documents  which  are  required  In  the  ques¬ 
tions  and  thus  by-passing  the  need  for  comparisons  of 
each  term  In  the  question  with  each  of  the  terms  In  the 
documents,  .ilso,  for  reasons  of  efficiency  the  sytem 
yields  document  numbers  only,  as  answers  to  questions. 
The  effectiveness  Is  accomplished  by  great  depth  In 
document  analysis  and  Indexing  Its  content  by  concept 
rather  than  words.  This  approach  requires  a  sequential 
type  system  rather  than  the  aspect  type. 
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"NEED- IT)- KNOW",  by  A.  J.  Goldwyn.  [1962]  [4]p. 
Incl.  Ulus.  (AF  49(638)357)  Unclassified 


Western  Reserve  V.  [School  of  Library  Science]  Published  In  Library  Jour. .  v.  87:  1351-1354,  Apr.  1, 

Cleveland.  Ohio.  1962, 

THEORY  OF  DOCUMENTATION  AND  SEARCHING 
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The  operator  0:  an  Information  system  mult  establish 
and  maintain  a  control  over  the  use  of  this  file.  "Need 
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to  Know"  U  used  here  to  designate  a  formal  test  designed 
to  protect  this  control.  From  the  user's  point  of  view, 
rjch  a  test.  If  arbitrarily  set,  may  be  unfair  If  It  denies 
to  him  the  tight  of  access  to  a  needful  product.  Some 
tests  are  Implicit  In  the  nature  of  any  system:  these 
include  st  corporate  or  governmental  right  to  restrict 
access  to  certain  Information.  Beyond  this,  however,  the 
bperator  can  ask  ths\  the  question  be  answerable,  that  It 
be  based  on  a  real  need,  and  that  It  be  expressed  In 
appropriately  formulated  terms. 
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PERTINENCY  OF  SEARCH  RESULTS  TO  COMPUTER 
OUTPUT,  bv  J.  L.  Melton.  [1962]  |9jp.  [AF  49(638)- 
357]  Unclassified 

Putiltshed  In  Information  Retrieval  In  Action;  Proc.  of  a 
uonf. .  Western  Reserve  U. ,  Cleveland,  Ohio  (Apr.  16- 
13,  1362),  Cleveland,  Western  Reserve  U.  Press,  1963, 
p.  161-169. 

The  determination  of  pertinence  of  search  result  In  rela¬ 
tion  to  computer  output  Is  extremely  difficult.  Even 
though  the  .computer  output  m2y  be  completely  relevant 
to  a  question,  the  component  information  elements  are 
not  likely  to  be  equally  useful.  Some  of  the  problems  to 
be  considered  are  the  environment  of  the  question,  the 
background  and  needs  of  the  questioner,  and  the  order  of 
presentation  of  the  information  elements. 
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PROBABILISTIC  MODELS  IN  INFORMATION  RE¬ 
TRIEVAL,  by  W.  Coffman.  [1962]  [Sjp.  {AF  49(638)357] 

Unclassified 

Published  In  Information  Retrieval  in  Action;  Proc.  of  a 
Coni. ,  Western  Reserve  U. ,  Cleveland,  Ohio  (Apr.  16- 
18.  1962),  Cleveland,  Western  Reserve  U.  Fress,  1963, 
p.  1 55- 1 30. 

After  seme  preliminary  remarks  on  mathematical  model,' 
In  general,  a  model  of  an  inforratlon  retrieval  system  Is 
developed  based  on  certain  assumptions  and  leading  to 
first  and  second  approximations  of  the  optimal  answer. 
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Cleveland,  Ohio. 

SIMILARITY  AND  STABILITY  OF  TEXTUAL  INTERESTS, 
by  R.  A.  Falrthorne.  [1962]  [15jp.  (AF  49(638)357] 

Unclassified 

Published  in  Information  Retrieval  In  Action;  Proc.  of  a 
Coni',  Western  Reserve  U. ,  Cleveland,  Ohio  (Apr.  16- 


18,  1962),  Cleveland,  Western  Reserve  U.  Press.  1963, 
p.  183-197. 

Useful  grouping  of  texts  depends  on  the  stability  of 
Interests  of  the  users.  Since  the  task  of  the  documentallst 
Is  to  supply  a  particular  person  with  a  particular  text, 
theory  must  begin  to  work  In  terms  of  particular  people 
and  places,  with  the  result  that  the  methods  and  materials 
of  documentation  are  inherently  Imprecise  and  Incomplete 
The  first  task  of  mathematics  in  this  situation  Is  not  to 
use  more  powerful  methods  to  refine  results,  but  to 
rcpresei !  what  are  deemed  to  be  the  essential  formal 
documentary  characteristics.  In  this  application,  con¬ 
structivist  mathematics  will  probably  prove  most  useful. 
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SPINAL  CORD  AND  ACTH  RELEASE  IN  ADRENAL- 
ECTOMIZED  RATS  FOLLOWING  ELECTRICAL  STIMULA¬ 
TION,  by  E.  S.  Redgate  and  N.  D.  Lipscomb.  [1961] 

[4]p.  Incl.  tables,  refs.  (APOSR-1647)  (A F  49(638)443) 

Unclassified 

Also  published  In  Endocrinology,  v.  70:  263-266,  Feb. 
T9S27 

Rapid  ACTH  release  following  stimulation  of  an  extremity 
has  been  proposed  to  occur  by  mediation  through  vascular 
and  neural  paths.  The  vascular  paths  presumably  In¬ 
volve  release  of  subBcances  Into  the  bicod  at  the  site  of 
stimulation  which  subsequently  release  ACTH  from  the 
pituitary.  Blood  ACTH  levels  In  adrenalectomized  rats 
were  measured  by  the  adrenal  ascorbic  add  method  In 
hypophysectomlzed  rats.  The  contribution  of  the  vascu¬ 
lar  path  to  the  mediation  of  ACTH  release  was  estimated 
by  assaying  aortic  blood  for  ACTH  content  after  elec¬ 
trical  stimulation  of  the  hindlegs  of  3- hr  and  48- hr  cord- 
sectioned  rats.  No  response  to  the  flow  of  electric  cur¬ 
rent  through  the  hindlegs  was  observed.  It  was  con¬ 
cluded  that  no  contribution  to  ACTH  release  was  rendered 
oy  the  vascular  path.  In  contrast,  electrical  stimulation 
of  the  intact  neural  paths  In  the  forelegs  of  cord- sectioned 
rats  resulted  In  ACTH  release  equivalent  to  that  ob¬ 
served  In  Intact  cord  rats.  This  Indicated  that  absence 
of  ACTH  release  In  response  to  hindleg  stimulation  was 
not  the  result  of  depression  of  ACTH  release  in  the  cord- 
sectioned  adrenalectomized  ral  preparations. 
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SPINAL  CORD  AND  ACTH  RELEASE  IN  ADRKNAX 
RATS,  by  E.  S.  Redgate.  Oct.  1961  [10]p.  incl.  tables. 

(A POSR- 1 65 1 )  (AF  49(638)443)  Unclassified 

The  task  of  delineating  the  pathways  by  which  ACTH 
release  is  mediated  is  hindered  by  the  tremendous  variety 
of  stimul  which  induce  ACTH  release.  Investigators 
have  proposed  mediation  by  neural  pathways  and  by 
chemical  factors.  To  assess  the  relative  ACTH  re¬ 
leasing  effectiveness  of  neural  and  vascular  paths,  the 
thoracic  cord- sectioned  rat  was  chosen.  The 
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effectiveness  ol  the  vascular  path  from  periphery  to 
pituitary  was  tested  by  measuring  ACTH  release  attendant 
upon  hlndpaw  stimulation,  while  the  neural  path  effective¬ 
ness  could  be  estimated  in  cord- sectioned  rats  by  stimu¬ 
lation  of  the  normally  innervated  forepaws.  Previously 
the  data  supported  the  conclusion  that  spinal  paths  are 
essential  while  there  was  no  support  for  a  blood- borne 
chemical  mediator  originating  at  the  site  of  stimulation. 
ACTH  depression  was  considered  in  detail  and  lead 
accidently  to  the  observation  that  fasted  rats  respond 
with  elevated  blood  levels  of  ACTH  which  are  significantly 
above  those  of  the  fed  rats. 
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MEDIATION  or  ACTH  RELEASE  BY  STRUCTURES  IN 
ISOLATED  CAT  BRAIN,  by  E.  S.  Redgate.  Oct.  1951 
[hip.  incl.  lables.  (AFOSR-1652)  (AF  49(638)443) 

Unclassified 

The  available  data  suggests  that  posterior  hypothalamic 
and  midbrain  neurons  increase  ACTH  output  while 
h'ppocampal,  anterior  hypothalamus,  and  cortex  inhibit 
ACl’H  output.  The  present  experiments  are  concerned 
with  testing  the  affect  of  these  neural  structures  on 
ACTH  output  from  the  isolated  brain  cat  preparation 
which  is  elicited  by  electrical  stimulation.  The  choice 
of  this  preparation  was  dictated  by  2  primary  considera¬ 
tions:  neurophysiological  procedures  such  as  stimulation 
ard  ablation  can  be  carried  out  In  the  absence  of  Inter¬ 
ference  o'  secondary  effects  mediated  by  neural  paths  to 
periphery;  and  the  procedures  can  be  carried  out  in  the 
absence  of  anesthesia.  The  carotid  sinuses  were 
denervated,  nodose  and  superior  cervical  ganglia  extir¬ 
pated.  Recording  electrodes  were  placed  on  the  lateral 
gyrus  and  the  middle  ectosylvian  gyrus.  A  stimulating 
electrode  was  placed  at  various  sites  in  the  midbrain 
and  pons.  The  spinal  cord  was  sectioned  at  the  C-l 
level  and  ether  anesthesia  discontinued  Positive  pres¬ 
sure  respiration  was  Instituted  with  5%  C02,  95%  02. 
Since  blood  from  the  anterior  cavernous  sinuses  as  well 
as  many  other  structures  in  the  head  drain  through  the 
posterior  facial  vein,  this  bloi  1  was  collected  for  aCTH 
assay.  Tegmental  stimulation  at  sites  capable  of  evoking 
typical  arjusal  responses  Is  associated  "reased 
ACTH  output.  Stimulation  at  other  site  ebral 

peduncles  Is  associated  with  neither  at  ,CTH 

release. 
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\  ACif'RF SSIN  BIOSYNTHESIS,  R.  INCORPORATION 
OF  Ps'HfSTEINE  INTO  VASOPRESSIN  AND  PROTEIN 
ASSOCLiTED  WITH  CELL  FRACTIONS,  by  H.  Sachs, 

[  1962)  [13  jp.  Incl.  diagrs.  tables,  refs.  (APOSR-JS35) 
(Sponsored  jointly  by  Atr  Force  Office  of  Scientific  Re- 
scarch  under  AF  4S( 038)75-1]  and  National  institutes  of 
Health)  AD  416517  Unclassified 

Also  published  in  Jour.  Neurochcm. .  v.  10-  299-311. 
May  1963. 


Following  the  direct  tnfuslor.  of  highly  labeled  [S35 [cys¬ 
teine  Into  the  third  ventricle  of  the  brain  of  the  dog.  It 
was  possible  to  isolate  minute  quantitltes  (0.06  to  2.0 

Mg)  of  [S^jvasopresstn  associated  with  a  number  of 
cellular  structures.  The  isotopic  purity  of  each  labeled 
vasopressin  fraction  was  confirmed  by  extensive  Ion 
exchange  chromatography  and  degradatlve  procedures. 
After  the  continuous  infusion  of  (S^5]cyatelne  for  3-6  hr, 
vasopressin  associated  with  the  neurosecretory  particles 
always  had  the  lowest  specific  activity.  Vasopressin 
molecules  with  high  specific  ac'lvttiee  were  associated 
with  2  particulate  fractions;  namely,  the  crude  hypothal¬ 
amic  nuclear  fraction  (600  g,  15  min)  and  a  large-granule 
fraction  (10,500  g,  15  min).  Further  fractionation  of  the 
large- granule  and  microsome  fraction  with  deoxycholate 
Indicated  that  vasopressin  with  the  highest  specific  ac¬ 
tivity  was  associated  with  the  membranous  (deoxycholate 
soluble)  components  rather  than  with  the  ribosome  rich 

fraction.  In  contrast  to  the  Incorporation  of  [S^Jcystetne 
Into  vasopressin,  the  proteins  with  the  highest  specific 
activity  were  found  in  the  fraction  containing  the  neuro¬ 
secretory  particles.  When  [H^Jleuclne  was  Infused  Into 
the  third  ventricle  Instead  of  [S^Jcystelne,  the  proteins 
associated  with  the  microsomal  fraction  had  the  highest 
specific  activity. 
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STUDIES  ON  7KE  INTRACELLULAR  DISTRIBUTION  OF 
VASOPRESSIN,  by  H.  Sachs.  [1962]  [9]p.  Incl.  dlagrs. 
tables,  refs.  (APOSR-J836)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)764 
and  National  Institutes  of  Health)  AD  416518 

Unclassified 

Also  published  in  Jour.  Ileurochem. .  v.  10:  289-297. 
MayT56£ 

Homogenates  of  dog  hypothalamo-  median  eminence 
(HME)  were  centrifuged  to  remove  nuclei  and  cell  debris. 
The  70,  000  g  pellet  from  ihts  supernatant  contained  40- 
50%  ol  the  "asopressln  activity  and  was  rich  in  neuro¬ 
secretory  particles  (NSP).  The  NSP  fraction  from  HME 
contained  only  20%  of  the  vasopressin  content  of  neural 
lobe  NSP  fraction.  Vasopressin  in  NSP  could  be  con¬ 
centrated  5- fold  by  centrifugation  in  a  sucrose  gradient. 
Subcell’iL  r  distribution  of  protein,  nucleic  acid,  cyto¬ 
chrome  ox.dase  and  “-glucuronidase  were  also  studied 
but  no  correlation  could  be  made  with  vasopressin  dis¬ 
tribution. 

3275 

Western  Reserve  U.  School  of  Medicine.  Cleveland,  Ohio. 

ACTH  IN  DOG  BLOOD  (Abstract),  by  N.  Ohsawa  and  E. 

S.  Reagate.  [1962]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  APOSR-62-3,  and 
Public  Health  Service)  Unclassified 

Presented  at  Fall  meeting  of  the  Amer.  Physiol.  Soc. . 
BuflaloU. .  N.  Y. ,  Aug.  28-31,  1962. 
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Dog  plasms,  Incubated  12  to  16  hr  at  370'C,  contained 
no  detectable  quantity  o (  ACTH.  U.  S.  P.  Reference 
Standard  was  added,  the  plasma  dissolved  in  5 'l  set  tle 
acid  and  heated  to  70  °C  for  30  min.  The  solution  was 
applied  to  an  XE-64  resin  column.  ACTH  was  eluted 
with  50%  acetic  acid  and  the  eluant  lycphlltzed.  The  dry 
powder  was  dissolved  in  acid*  saline  (0.01  N  HC1  in 
0.9%  NaCI)  and  assayed  in  hypophysectomtzed  rats  by  the 
adrenal  ascorbic  acid  depiction  method.  When  compared 
with  Reference  Standard  dissolved  in  acid-saline,  re¬ 
covery  was  145%  (mean  of  five  experiments).  Dog  plasma 
was  processed  as  d<  scribed  above  and  ACTH  added  to  the 
lyopblllzed  eluant.  Potency  was  180%  as  compared  to 
ACTH  In  actd-saline.  ACTH  added  to  unprocessed  dog 
plasma  or  to  bovine  serum  albumin  (Fraction  V)  was  more 
potent  than  ACTH  in  acid-saline  (160  and  180%,  respec¬ 
tively).  When  corrected  for  •■potentiation",  recovery 
by  the  XE-64  method  is  about  80%.  By  this  method,  blood 
ACTH  levels  In  dogs  under  deep  pentobarbital  anesthesia 
have  been  shown  to  range  between  less  than  1.5  to  7. 5 
mlUlunlts  for  100  ml  whole  blood.  The  elevation  in  the 
level  of  ACTH  tn  blood  from  the  carotid  artery,  induced 
by  hemorrhage,  was  unexpectedly  as  great  as  that  in 
blood  from  the  jugular  vein. 
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Westlnghouse  Electric  Corp.  [Atr  Arm  Dlv. }  Baltimore, 
Md. 

THREE  DIMENSIONAL  ORBITS  WITH  FIXED  LOW 
THRUST,  by  G.  Shapiro.  May  11,  1962,  lOp.  (AFOSR- 
2010)  (AF  49(638)1002)  AD  276684  Unclassified 

The  orbit  of  a  satellite  with  an  additional  Axed  low  thrust 
in  a  Axed  direction  is  extended  to  3  dimensions.  The 
orbital  eccentricity  and  Inclination  oscillate  between 
bourn's  independent  cf  the  low  thrust  level.  Escape  does 
not  occur  and  the  major  axis  remains  constant.  The 
applicability  of  the  analysts  to  the  behavior  of  the  orbit 
of  a  satellite  for  solar  observation  is  shown.  (Contrac¬ 
tor's  abstract) 


3277 

Westlnghouse  Electric  Corp.  Air  Arm  Div. ,  Baltimore, 

Md. 

ANALYTIC  SOLUTION  OF  A  MICRO  THRUST  PHOBLEM, 
by  G.  Shapiro  and  E.  W.  Paul.  (1962]  [19}p.  (APOSR- 
4336)  (AF  49(636)1002)  AD  293204  Unclassified 

Presented  at  Seventeenth  annual  Meeting  and  Space 
Flight  Exposition  ot  the  Amor.  Rocket  Soc. ,  Los 
Angeles,  Calif.,  Nov.  13-18,  1962. 

Examples  of  the  Inaccuracy  of  numerical  integration 
(Cowell's  method)  of  satellite  orbits  for  many  cycles  are 
given.  A  mathematical  model  applicable  to  the  perturba¬ 
tion  of  an  orbtttng  solar  observatory  by  radiation  pres¬ 
sure  or.  to  testing  an  electrical  propulsion  system  ts  used 
to  Illustrate  one  analytical  procedure,  the  Krylov- 
Bogoltuboff  method,  which  results  in  a  closed  form  solu¬ 
tion  to  first  order.  Tn  the  2-dlmensional  case,  the  major 
axis  remains  constant  while  the  orbit  approaches  a 
straight  line  so  that  eccentricity  tends  to  1.  In  the  3- 


dlmensional  case,  the  major  axis  again  remains  un¬ 
changed  but  the  eccentricity,  inclination  and  argument 
of  perigee  oscillate  between  limits  which  are  Independent 
cf  the  magnitude  of  the  acceleration  due  to  the  radiation 
pressure.  (Contractor's  abstract) 


3278 

Westlnghouse  Electric  Corp.  (Air  Arm  Div. )  Baltimore, 
Md. 

VALIDITY  OF  SERIES  EXPANSIONSOF  KEPLER'S 
EQUATION,  byE.  W.  Paul.  [1962)  [2)p.  incl.  diagrs. 
(A FOSR-J1023)  (AF  49(638)1002)  AD  419880 

Unclassified 

Also  published  in  A1AA  Jour. .  v.  1:  1659-1660,  July 


A  solution  of  the  Kepler  equation  M  =  E  -  e  stnE  is 
discussed.  In  digital  computation,  very  often  preference 
ts  given  to  a  Taylor  expansion  progressing  In  powers 
of  the  time.  The  complex  representation  of  the  Kepler 
equation  as  an  analytical  function  shows  clearly  the 
limited  interval  of  convergence.  (Contractor's  abstract) 
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Westlnghouse  Electric  Corp.  Westlnghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

AN  EFFECT  OF  OXYGEN  ON  GRAIN  GROWTH  IN 
TONE- REFINED  LEAD,  by  G.  F.  Bolling.  [1962]  [2]p. 
incl.  tllus.  (APOSR-1626)  (AF  49(638)1029) 

Unclassified 

Also  published  tn  Trans.  Metall.  Soc.  AIME.  v.  224: 
635-636,  June  1962. 

Experiments  to  determine  the  effect  of  oxygen  on  grain 
growth  tn  rone  refined  lead  -Jere  conducted.  The  results 
supported  the  prediction  that  small  concentrations  of 
oxygen  would  affect  investigation  on  the  fundamental 
properties  of  pure  lead. 


3280 

Westlnghouse  Electric  Corp.  Westinghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

ERRATUM:  ADDENDUM  TO  SOME  THERMAL  DATA 
FORBUTe,,  by  G.  F.  Bolling.  [1962)  [2]p.  incl.  dlagr. 
(AFOSR-1627)  (AF  49(638)1029)  Unclassified 

Also  published  in  Jour.  Chem.  Phys. .  v.  36:  1085- 
1686,  Feb.  1962. 

The  equation  previously  given  by  ihe  author  (Jour.  Chem. 
Phys. ,  v.  33:  305,  I960)  (or  the  specific  heat  Cp  of 

BijTeg  is  incorrect.  In  the  experiment,  samples  were 
transferred  from  a  furnace  at  temperature  T^  to  a 
calorimeter  at  to  obtain  heat  contents.  It  has  been 
deduced  that  each  measurement  of  furnace  temperature 
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was  too  low  by  26°  to  31  °C;  to  correct  this  error,  each 
heat  content,  AH  =  H_  —  H-.  ,  was  shifted  upwards  In 
T1  12 

temperature  by  about  28.5°C.  The  corrected  data  are 
presented  In  graph  form. 


3281 

(Wcstlnghouse  Electric  Corp. )  Westlnghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

STUDY  OF  THE  GROWTH  MECHANISM  AND  TWIN 
HABITS  OF  BajTIPjOg,  by  D.  E.  Harrison  and  W.  A. 
Tiller.  (1962]  [7 Jp.  Incl.  lllus.  dlagrs.  table,  refs. 
(AFOSR-2127)  (AF  49(638)1029)  Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  33:  24S1-2457, 
- 

Crystals  of  BajUPjOg  were  grown  from  the  melt  by  the 

Bridgman  technique.  Two  types  of  twinning  occur, 
namely:  growth  twins  and  mechanical  twins.  The  growth 
twln6  form  with  the  (100)  plane  as  the  twin  plane  and 
mechanical  twins  form  with  the  (001)  plane  as  the  twin 
plane.  In  twinned  crystals,  growth  proceeds  most 
rapidly  In  the  [010]  direction.  Rapid  growth  In  this  direc¬ 
tion  Is  believed  to  result  from  efficient  nucleation  at 
the  re-entrant  corners  formed  by  the  <^l(Jl  faces  of  the 
twin  components.  The  mechanical  twins  form  according 
to  pseudo- merohedral  symmetry  by  reflection  across 
the  (001)  twin  plane.  The  angle  of  obliquity  Is  4°  and 
the  twinning  shear  Is  0. 140.  (Contractor's  abstract) 

3282 

[Westlnghouse  Electric  Corp.  ]  Westlnghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

DISCUSSION  OF  THE  J.  R.  LOW,  JR.  PAPER  ON 
THE  D E PO .IMA TIO N  AND  FRACTURE  OF  IRON,  by 
R.  W.  Armstrong.  (1962]  8p.  Incl.  lUus.  dlagrs. 
(Scientific  paper  no.  62-925-116-P2)  (APOSR-2353) 

(AF  49(638)1029)  AD  611199  Unclassified 

The  pu  pose  of  this  discussion  Is  to  direct  further 
attention  to  the  severe  matrix  (and  twin)  plastic  ac-n.n- 
modatlon  experimentally  observed  In  the  vicinity  of 
mechanical  twins  in  bcc  metals,  e.  g. ,  a  Iron.  This 
plastic  accommondatton  Is  Intimately  associated  with  the 
twinning  shear  displacement,  the  twin  size,  and  the  twin 
shape.  The  reason  for  this  distortion  being  prominent 
in  the  bcc  metals  will  be  Illustrated.  An  appreciation 
for  the  nature  of  this  accommodating  How  might  allow  a 
better  understanding  of  the  relationships  between  slip, 
twinning,  and  fracture  in  o  Iron.  (Contractor's  abstract) 

3283 

Westlnghouse  Electric  Corp.  Westlnghouse  Research 
Labs. ,  Pittsburgh,  Pa, 

CONTROLLED  FREEZING  OF  WATER,  by  J.  D. 

Harrison  and  W.  A.  Tiller.  Jan.  12,  1962  [20 jp.  Incl. 
illus.  dlagrs.  refs.  (Scientific  paper  no.  925-11601-Pi! 
(A FOSR-2355)  (AF  49(638)1029)  AD  276091 

Unclassified 


Direct  observation  of  the  solid- liquid  interface  during 
the  freezing  of  aqueous  solutions  reveals  many  Interest¬ 
ing  morphological  details  related  to  the  different  modes 
of  Eoltdtflcation.  The  development  of  the  rellular  Inter¬ 
face  morphology  has  been  studied  In  some  ietall  and 
quantitative  estimates  of  both  the  degree  ol  segregation 
to  cell  boundaries  and  the  volume  fraction  of  this  segre¬ 
gate  have  been  made.  (Contractor’s  abstract) 


3284 

(Westlnghouse  Electric  Corp.  Westtnghouse  Research 
Labs. ,  Pittsburgh,  Pa.  ] 

SOME  REMARKS  ON  GRAIN  BOUNDARY  MIGRATION, 
by  G.  F.  Bolling.  Apr.  10.  1962  [4]p.  (AFOSR-2649) 
(AF  49(638)1029)  Unclassified 

Studies  of  grain  boundary  migration  In  zone- ref* ned 
metals  have  all  shown  that  the  rate  of  migration  Is 
greatly  reduced  by  small  added  solute  concentrations. 
However,  It  Is  apparent  that  a  difference  exists  between 
boundary  migration  during  normal  grain  growth  and 
single  boundaries  migrating  in  a  bicrystal  to  consume 
a  substructure.  To  effect  the  same  reduction  In  velocity 
in  the  2  cases,  more  solute  is  required  for  grain  growth 
than  for  the  single  boundary  experiments.  The  rate  of 
grain  boundary  migration  Is  dependent  on  solute  concen¬ 
tration  and  must  therefore  also  depend  on  the  solute  dis¬ 
tribution.  In  the  single  boundary  experiments,  a  low- 
angle  substructure,  within  single  crystals  obtained  by 
growth  from  the  melt,  was  used  to  provide  the  driving 
force  to  move  a  grain  boundary:  In  grain  growth,  no  sub¬ 
structure  of  this  magnitude  was  present.  Other  observa¬ 
tions  support  the  hypothesis  that  a  magnified  solute  con¬ 
centration  Impedes  the  single  boundary  migration.  It 
is  clear,  even  without  a  detailed  theory,  that  the  apparent 
activation  energies  and  exact  solute  dependence  must  be 
different  as  long  as  the  nor.unlform  solute  distribution 
produced  by  the  substructure  is  Important.  Recrystal- 
llzatton  experiments  should  also  be  susceptible  to  the 
same  kind  of  local  segregation  at  s-.-bboundaries  or  dis¬ 
location  cell  walls. 


3285 

[Westtnghouse  Electric  Corp.  ]  Westlnghouse  Research 
Labs.,  Pittsburgh,  Pa. 

DEFORMATION  TWINNING  IN  B.  C.  C.  METALS,  by 
R.  W.  Armstrong.  Mar.  13,  1962  (8]p.  Incl.  dlagrs. 
(Scientific  paper  no.  62- 925- 11 6- P2)  (APOSR-2345) 

(AF  49(638)10791  AD  280561  Unclassified 

Also  published  Iron  and  its  Dilute  Solid  Solutions; 

Proc.  of  a  Coi.l.',  Detroit,  Mich  (Oct.  23,  1961),  ed. 
by  C.  Vi.  Spenct  r  and  F.  E.  rner.  New  York, 
Inlersclence  Publishers.  19tJ,  p.  263-267. 

The  distortion  in  body  centt'f  *.  cubic  (bcc)  metals,  e.  g. , 
n-lron,  Is  shown  to  be  prog/cs-ively  effected  by  twinning 
displacement,  twin  size  and  shape.  A  concentration  of 
stress  may  be  necessary  to  produce  a  twin  nucleus 
which  in  some  circumstances  (1.  e. ,  low  temperatures) 
appear  to  spreau  catastrophically.  Caution  should  be 
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used  In  comparin';  mechanical  twinning  in  bulk  material 
and  thlr.  lolls  because  size  effects  seem  to  exist. 


3286 

Westtrriiouse  Electric  Corp.  Westlnghouse  Research 
Cans. ,  Plttsbe-gh,  Pa. 

SOUDlFICATtON,  by  W.  A.  Tiller.  June  1.  19C2 
(UOjp.  Incl.  Ulus,  dlagrs.  refs.  (APOSR-3872) 

(AF  4Sf 638)  1029)  AD  286423  Unclassified 

This  report  Is  concerned  only  with  the  formation  of  a 
solid  from  Its  melt  where  the  phase  transformation  is 
generally  driven  by  the  extraction  of  heat  from  the  melt. 
The  first  portion  deals  with  the  fundamentals  of  the 
freezing  process  under  the  headings:  (1)  nucleation, 

(2)  Interface  motion  kinetics,  (3)  solute  manipulation. 

(4)  Interface  morphologies  and  (5)  physical  imperfections. 
The  latter  portion  of  the  paper  deals  with  the  application 
of  these  fundamentals  to  phase  diagram  studies  and  ingot 
soltdifl  cation. 


3237 

[Westlnghouse  Electric  Corp.  ]  Westlnghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

A  MATHEMATICAL  ANALYSIS  OF  SOLUTE  REDISTRI¬ 
BUTION  DURING  EVAPORATION  WITH  A  CARRIER 
GAS,  by  W.  A.  Tiller.  July  23,  1962  |l2]p.  Incl.  dlagrs. 
(Scientific  paper  no.  62-944-U6-P1)  (APOSR-3886) 

(AF  49(638)1029)  AD  288893  Unclassified 

Control  of  solute  flux  entering  a  carrier  gas  stream 
required  a  knowledge  of  the  solute  distribution  in  the 
liquid  during  the  evaporation  and  the  gas- phase  boundary 
layer  characteristics  at  the  surface  of  the  liquid.  A 
mathematical  analysis  Is  presented  of  the  solute  redis¬ 
tribution  in  a  1-dlmensional  liquid  system  as  a  function 
of  position  and  time  during  evaporation  at  a  constant 
rate.  Evaporation  kinetics  are  assumed  to  be  sufficiently 
rapid  for  equilibrium  to  prevail  at  the  s.  rface  of  the 
liquid  and  the  evaporation  flux  is  assume  to  be  transport 
controlled.  It  Is  further  assumed  that  Ute  flow  of  carrier 
gas  Is  sufficient  to  produce  a  solute  Dotindary  layer  of 
thickness  2L  at  the  surface.  The  solute  concentration 
outside  this  boundary  layer  Is  that  of  the  In- coming  car¬ 
rier  gas.  Cases  of  purely  dlffuslonal  transport  In  the 
liquid  (no  mixing)  and  of  primarily  convective  transport 
In  the  liquid  (partial  mixing)  are  considered. 


3288 

Westlnghouse  Electric  Corp.  Westtnghoizje  Research 
Labs. ,  Pittsburgh,  Pa. 

A  DEVICE  FOR  ACCURATE  REPOSITIONING  OF  AN 
X-RAY  DIFFRACTION  GONIOMETER,  by  G.  F. 
Bolling.  Oct.  8,  1962  [3]p.  incl.  dlagr.  (Scientific 
paper  no.  62-944-116-P3)  (AFOSR-4000) 

(AF  49(638)1029)  AD  290685  Unclassified 

Also  published  In  Rev.  Sclent.  Instr. ,  v.  34:  706-707, 
June  1963. 


A  description  Is  presented  of  a  device  which  provides 
ar  Inexpensive  and  time-saving  method  for  repositioning 
a  goniometer.  This  device  has  an  accuracy  superlot  to 
that  available  on  commercial  x-  ray  diffraction  equip¬ 
ment.  No  increase  In  the  absolute  angular  position  is 
obtained,  but  the  device  is  quite  useful  in  experiments 
which  require  accurate  comparative  data. 


3289 

Wesrlughouse  Electric  Corp.  Westlnghouse  Research 
Labs..  Pittsburgh,  Pa. 

MIGRATION  OF  A  LIQUID  ZONE  THROUGH  A  SOLID: 
PARTI.  byW.  A.  Tiller.  Dec.  18,  1962  [25 }p.  incl 
dlagrs.  tables,  refs.  (Scientific  paper  no.  62-944-116- 
P6)  (AFOSR-4645)  (Sponsored  jointly  by  Advanced 
Research  Projects  Agency:  and  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)1029)  AD  406472 

Unclassified 

Also  published  in  Jour.  Appl.  Phys. ,  v.  34:2757-2762. 
Sepf.  l£07~ 

The  migration  of  slab,  cylindrical  and  spherical  zones 
through  a  block  of  solid  under  the  influence  of  a  tempera¬ 
ture  gradient  has  been  anaty»ed  theoretically.  The 
migration  rate  i  found  to  be  directly  proportional  to  the 
temperature  gradient  In  the  system  and  to  depend  upon 
orientation  —  dependent  atomic  kinetics  of  the  melting 
and  freezing  processes.  The  magnitude  of  the  atomic 
kinetic  effect  depends  epon  the  size  of  the  molten  zone. 
Stable  zone  migration  occurs  only  In  certain  crystallo¬ 
graphic  orientations.  The  theory  is  discussed  in  terms 
of  the  limited  experimental  resuits  available. 


3290 

Westlnghouse  Electric  Corp.  Westingouse  Research 
Labs.,  Pittsburgh,  Pa. 

MIGRATION  OF  A  LIQUID  ZONE  THROUGH  A  SOLID: 
PART II,  byW.  A.  Tiller.  Dec.  18,  1562  [16  jp.  incl. 
diagrs.  (Scientific  paper  no.  62-944-116-P71  (AFOSR- 
4646)  (Sponsored  jointly  by  Advanced  Research  Projects 
Agency;  and  Air  Force  Office  of  Scientific  Research 
under  AF  49(63°)1029)  AD  432747  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  34:  2763- 
2767,  Sept.  1963. 

The  migration  of  slab,  cylindrical  and  spherical  zones 
through  a  block  of  solid  under  the  Influence  of  an  elec¬ 
tric  fie'd  gradient  has  beer  analyzed  theoretically.  It 
was  determined  that  the  zone  could  migrate  either  up 
or  down  the  field  gradient.  E*.  depending  upon  the  magnl 
tude  and  sign  of  (1)  0  e  effective  ionic  mobility  of  the 
solvent  atoms.  U,  (T  the  Peltier  corfficient  at  *he 
solid-melt  interface,  and  (3)  the  Imposed  temperature 
gradient,  G*. 
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Westinghouse  Electric  Corp.  Westinghouse  Research 
Labs. ,  Pittsburgh,  Pa. 

MEASUREMENTS  OF  STACKING-  FAULT  PROBABIU- 
TIES  IN  BULK  SPECIMENS,  by  H.  M.  Otte,  D.  O. 

Welch,  and  G.  F.  Bolling.  Nov.  29,  1962  [7]p.  incl. 
tables.  (Scientific  paper  no.  62-944-116- P4)  (AFOSR- 
4658;  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)1029  and  Office  of  Naval  Re¬ 
search)  AD  406475  Unclassified 

Also  published  in  Philos.  Mag..  \.  8:  345-348.  Feb. 

TS63. 

The  presence  of  residual  elastic  strains  ii.  deformed 
bulk  specimens  can  contribute  to  the  shifts  of  x-ray  re¬ 
flections.  This  is  important  in  elastically  anisotropic 
face- centered  cubic  metals  and  can  contribute  to  calcula¬ 
tions  of  stacking- fault  probabilities.  An  example  of  such 
an  effect  ir.  measurements  on  zone- refined  lead  at  4. 2* 

K  is  examined.  (Contractor's  abstract) 


3292 

Westinghouse  Reseat  ch  Corp.  Westinghouse  Research 
Labs. ,  Pittsburgh.  Pa 

EFFECT  OF  GRAIN  BOUNDARIES  ON  SOLUTE 
PARTITIONING  DURING  PROGRESSIVE  SO  LIDI  FI  CA¬ 
TION,  bv  W.  A.  Tiller.  [1962]  (2]p.  incl.  dlagr. 
(APOSR-J598)  (AF  49(638)1029)  AD  414373 

Unclassified 

Also  published  in  jour.  Appl.  Phys. ,  V.  33:3105-3107, 
(Jet.  1$62. 

It  ran  be  shown  that  significant  grain  boundary  segregation 
occurs  during  progressive  solidification  only  when  con¬ 
stitutional  supercooling  is  present  in  the  liquid  ahead  of 
me  freezing  Interface.  An  extension  of  the  analysis  of 
cell  boundary  grooves  shows  that  steep-walled  grooves 
are  stable  only  when  a  certain  degree  of  constitutional 
supercooling  In  the  liquid  is  exceeded.  (Contractor's 
abstract) 
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[Westinghouse  Electric  Corp.  ]  Westinghouse  Research 
Labs. .  Pittsburgh,  Pa. 

A  SEARCH  FOR  HOST  SENSITIZED  LUMINESCENCE 
OF  RARE  EARTH  IONS  IN  SrjZrPjOg,  by  N.  T. 

Melamed  and  D.  E.  Harrison.  Dec.  28.  1962  [13jp. 
incl.  diagr.  (AFOSR-4647)  (AF  49(638)1177) 

AD  4C6473  Unclassified 

The  compound  belongs  to  a  family  of  host 

luminescent  materials  whose  properties  appeared  to  be 
favorable  for  the  production  of  host- sensitized  lumines¬ 
cence.  However,  measurements  which  were  performed 
on  this  compound  activated  by  rare  earths  Indicated  that 
little  or  no  sensitization  was  taking  place.  An  estimate 
of  the  expected  sensitized  luminescence  yields  Indicates 


that  the  failure  to  obtain  sr  sitlzatio:.  can  be  accounted 
for  by  the  low  oscillator  strengths  of  the  rare  earth  tons. 
It  suggests  that  rare  earth  ions  are  in  general  not  well 
.  uited  as  activators  In  host  sensitized  systems  except  at 
comparatively  high  concentrations. 
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Wisconsin  U.  Dept,  of  Bacteriology,  Madison. 

METABOLIC  CONTROL  OF  —GLUCOSIDASE  SYN¬ 
THESIS  IN  YEAST,  by  A.  M.  MacQuillai.  „,id  H.  O. 
Halvorson.  [1962]  [8jp.  incl.  diagrs.  tables,  refs. 

(A  FOSR-4  228)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)314,  and  National 
Science  Foundation)  Unclassified 

Also  published  In  Jour.  Bacteriol. .  v.  84:  23-30,  July 
1962. 

The  hybrid  Saccharomyres  fragtlis  x  S.  dobzhanskli  pro¬ 
duced  a  constitutive  ?- glucosidase  when  grown  in  suc¬ 
cinate  synthetic  medium.  Upon  addition  of  s-glucosides, 
thlo-=-glucosides,  or  low  concentrations  of  glucose,  a 
further  induction  of  enzyme  synthesis  was  observed. 
Studies  with  other  sugars  revealed  some  specificity  in 
response  to  hexose  Induction.  Phenyl-thlo-a-D-gIueoside 
did  not  affect  constitutive  synthesis  nor  induction  by  giu- 
cosides,  thio-glucosides,  or  glucose.  Repression  of 
—  glucosidase  synthesis  is  brought  about  by  high  concen¬ 
trations  of  glucose  and  other  carbon  compounds.  Pre- 
Induction  does  not  confer  resistance  to  catabolic  repres¬ 
sion  of  enzyme  synthesis:  this  leads  to  the  conclusion 
that  2  sites  of  control  for  »- glucosidase  synthesis  arc 
present  In  yeast.  Multiplicity  of  control  Is  further  sug¬ 
gested  from:  (1)  the  properties  of  the  Inducing  system: 

(2)  semiconstltutive  nature  of  enzyme  synthesis:  (3)  the 
repression  of  constitutive  synthesis  by  glucose:  (4)  the 
derated  derepressed  rates  of  enzyme  synthesis  after 
glucose  Inhibition,  and  (5)  the  selection  of  a  family  of 
low  constitutive  mutants  with  variable  inducibUlty. 
(Contractor's  abstract) 
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Wisconsin  U.  Dept,  of  Bacteriology,  Madison. 

PHYSIOLOGICAL  CHANGES  OCCURRING  IN  YEAST 
UNDERGOING  GLUCOSE  REPRESSION,  by  A-  M. 
MacQulUan  and  H.  O.  Halvorson.  [1962]  [6]p.  Incl. 
diagrs.  tables,  refs.  (ADOSR-4229)  (Sponsored  jointly 
by  Air  Force  Office  ot  Scientific  Research  under  AF  43- 
(C381314.  and  National  Science  Foundation) 

Unclassified 

Also  published  in  Jour.  Bacteriol. ,  v.  84:  31-36.  Julv 

T?52[ - 

Growth  of  the  hybrid  yeast  Saccharcmyces  fragilis  x  S. 
dobzhanskli  on  glucose  or  lactate  resulted  in  (1)  the  pos¬ 
sible  impairment  of  a  permeation  system  for  succinic 
acid.  (2;  the  repression  of  succinic  and  isocitiic  dehydro¬ 
genases  and  5- glucosidase.  and  (3)  the  Induction  of 
Isoc'.tratase.  The  latter  2  changes  were  not  observed  in 
S.  lactis  Y14,  in  which  --glucosidase  synthesis  is  re¬ 
sistant  to  glucose  repression.  (Contractor's  abstract) 
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Wisconsin  IJ.  Dept,  of  Bacteriology,  Madison. 

ELECTHOK  TRANSPORT  IN  SPORE  GERMINATION,  bv 
H.  C.  Halvorson.  [19*2’ (ljp.  (APOSR-4231)  (AF4S- 
(638)31-5)  Unclassified 

Pr  -sented  at  Sixteenth  annual  meeting  of  the  Soc.  of 
Genetal  Physiologists.  Marine  Biological  Lab. .  Woods 
Hole  Mass..  Sept.  5-7,  1961. 

Also  published  In  Jour.  Gin.  Physiol.,  v.  -45:  601A, 

Jan.  19t>2. 

The  bacterial  endoeoore  represents  the  most  extreme 
case  of  dormancy  known  In  biology.  Bacterial  scores 
differ  from  their  homologous  vegetative  cells  both  in 
chemical  composition  and  In  enzyme  composition.  In 
particular,  spo-  es  contain  a  dormant,  soluble  llavopro- 
tein  system  f.a  terminal  respiration  whereas  vegetative 
ceils  utilize  particulate,  cytochrome- containing  sys¬ 
tem.  Ou  '-’g  activation  and  germination,  spores  release 
‘Uciun  dlplcollnlc  acid  and  activate  their  electron  trans- 
pcrt  svivtem.  Activated  spores  are  germinated  in  re¬ 
sponse  to  L-alanlne.  The  inl'lal  site  on  the  spore  for 
bending  L-alam!ne  was  identify!  as  an  L-alar.ine  dehydro¬ 
genase.  The  enzyme  has  been  pt<-lf  .ed  and  character¬ 
ized.  and  it  requires  DPN.  The  o  Ruble  DP14H  oxidase 
has  been  partially  purified  and  its  inic  -action  with 
dlplcollnlc  add  examined.  The  findings  can  be  under¬ 
stood  if  dlplcollnlc  acid  acts  as  an  electron  acceptor. 

In  order  tc  explain  the  role  of  dlpieolinic  acid  stimula¬ 
tion  of  DPNH  oxidase  a  2- step  mectianlsm  was  proposed. 
Assuming  that  dlpieolinic  acid  can  act  as  an  electron 
acceptor,  It  provides  an  explanation  for  the  burst  in 
respiratory  activity  during  sporulation.  'hi  rise  In 
respiration  following  activation  and  germination  of  spores, 
the  control  of  L-alanine-lnduced  germination,  and  the 
germination  of  spores  under  aneroblc  conditions.  The 
changes  In  the  electron  transport  system  during  sporula- 
tlon  and  germination  provide  a  model  system  for  a  study 
of  cellular  differentiation. 
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Wisconsin  U.  (Dept,  of  Bacteriology]  Madison. 

THE  FUNCTION  AND  CONTROL  OF  INTRACELLULAR 
PROTEIN  TURNOVER  IN  MICROORGANISMS,  by  F  O. 
Halvorson.  (1962J  (9jp.  lncl.  diagrs.  tables,  'eti 
(APOSR-4232)  (Sponsored  jointly  by  Air  Fore?  Offtie 
of  Scientific  Research  under  AF  -49(638)31-1.  National 
Institutes  of  Health,  and  National  Science  Foundation) 
AD  407568  Unclassified 

A.lso  published  in  Amino  Acid  Pools.  Symposium  on 
Free  Amino  Acids,  Duarte,  Calif.  (May  1961).  New 
York.  Elsevier,  1962,  p.  646-654. 

Mlcrcorganisms  contain  metabolic  pools  of  nucleotides 
and  amino  acids  which  are  on  the  main  line  of  synthesis 
of  macromolecules.  These  endogenous  metabolic  paols 
are  derived  either  from  exogenously  provided  com¬ 
ponents  or  synthesized  in  viro  from  NH^  and  glucose 

The  recent  demonstrations  in  bacteria,  yeast  and  mam¬ 
malian  cells  that  under  certain  conditions  nucleic  adds 


and  proteins  are  lat-ie  and  are  degraded  sc  thef  con¬ 
stituent  precursors  provides  yet  another  m-  Nanism  for 
Internally  replenishing  these-  metabolic  pools.  Under 
conditions  pei  milting  protein  and  nucleic  acid  svnthesis. 
a  dynamic  tvriy-ver  exists  due  to  the  sir-  -l.a-.eou:>  oreafc- 
down  and  reutillzation  oi  the  degradation  products  for 
synthesis.  Two  of  ihe  central  questions  raised  by  the 
demonstration  of  protein  and  nucleic  add  turnover  are. 
What  are  the  control  mechanisms  governing  its  function 
and  does  this  turnover  have  any  significance  lo  the 
physiology  of  the  cell? 
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Wisconsin  U.  Dept,  of  Bacteriology.  Madison. 

(COMPLEX  PRECURSORS  OF  INDUCED  ENZYMES  IN 
YEAST}  by  H.  O.  Halvorson.  Annual  status  repi. 

Aug.  31.  :961-Sept.  1.  1962.  12p.  inc!  tiiagrs.  tables. 
(AF  49(633)314)  AD  29114;  Unclassified 

An  active  system  has  been  achieved  ti*  veist  for  amino 
acid  Incorporat'd;  in  cell  free  systems.  The  proper*.’ rs 
of  this  system  art  largely  analogous  to  those  reported 
in  bacteria  and  in  higher  organisms.  This  system  will 
provide  an  experimental  tool  fer  studying  the  mechanism 
of  protein  synthesis  in  yeast. 
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Wisconsin  U.  Dept,  of  Bacteriology.  Madison. 

COMPARISON  OF  THE  -.-GLUCOSIDASES  OF 
SACCHAHOMYCES  PRODUCED  IN  RESPONSE  TO  FIVE 
NON-ALLEL  C  MALTOSE  GENES.  by  H.  O.  Halvorson. 
S.  Windermar.,  av-dJ.  Gorman.  (1962jll2jp.  lncl. 
diagrs.  tables,  ic.'s.  (AFOSR-JG45)  (AFAPOSR-62- 
295)  AD  413632  Unclassified 

Also  published  in  Blochim.  el  Blophvs.  Acta.  v.  67: 

32-53.  Jan.  1973. 

A  comparison  has  been  undertaker,  of  the  <* - girwosldases 
produced  in  Saccharomyces  In  response  to  5  non- Allege 
maltose  genes.  The  partially  purified  enzymes  were 
found  to  be  indistinguishable  In  regard  to  heat  activation, 
electrophoretic  mobilllv,  chromatography  from  CM- 
cellulose  or  DEAE-ceL’ulose  columns,  neutralization 
with  specific  antiserum,  or  substrate  specificity.  In 
each  of  the  genotypes  only  a  single  species  of  -»-glu- 
cosidase  was  observed. 
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Wisconsin  U.  Dept,  of  Chemistry.  Madison. 

HA LOGE NATION  WITH  COPPER?!!.  1.  SATURATED 
KETONES  AND  PHENOL,  by  E.  M.  Kosower.  W.  J. 
Cole  and  others.  [1962] -4 }p.  incl.  refs.  (APOSR-64- 
1401A)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  491C3812S2  and  National  Science 
Fouiadatton)  AD  444447  Unclassified 

Presented  in  part  at  Org.  Chem.  Dtv.  of  the  Amer, 
Chem.  Soc..  New  York,  Sept.  11-16.  I960. 
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Abstract  published  in  138th  National  meeting  c  .he  Amer. 
Chem.  2oc.,  Abstracts  of  Papers.  1960.  7-P. 

Also  published  in  Jour.  Org.  Chem.,  v.  28  :  630-633, 
Mar.  196TT 

A  procedure  for  halogenatlon  of  enolizable  compounds 
using  coppe.'dT)  chloride  or  bromide  in  dimethylforma- 
mide  is  described  Methyl  ethyl  ketone  yields  55-701  3- 
chlorobutanone,  methyl  cyclopropyl  ketone  yields  both 
chloromethyl  and  dichloromethyl  cyctopropyl  ketones, 
proptophenor.e  gives  an  excellent  yield  of  o-chloropropio- 
phenone.  and  phenol  leads  to  o-  and  p-chlorophenols,  in 
a  ratio  (1:0  substantially  different  from  that  of  other 
chlorination  methods,  along  'vlth  some  2. 4-dichloro- 
phenol.  A  convenient  test  for  relative  reactivities  of 
cnols  and  enollrable  comrounds  is  also  included.  (Con¬ 
tractor's  abstract! 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

HALOGESATION  WITH  COPPER!!).  II.  UNSATT. RATED 
KETONES,  by  E.  M.  Kosower  and  G. -S.  Wu.  [1962] 

,f]p.  incl.  dtagr.  tables,  refs.  (AFOSR-64-1401B) 
i  Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  -59(638)232  and  National  Science  Founda¬ 
tion)  AD  454457  Unclassified 

Presented  in  part  at  Org.  Chem.  Div.  of  the  Amer. 

Chem.  Soc. .  New  York.  Sept.  11-16.  1960. 

Abstract  published  m  138th  National  meeting  of  the 
Amer.  Chem.  Soc..  Abstracts  of  Papers.  I960.  7-P. 

Aiso  published  in  jour.  Org.  Chen-...  v.  23  :  633-638. 

Mar.'  IMS 

The  halogenation  procedure  described  tn  tterr.  no.  3300 
--as  applied  to  a  number  of  unsaturated  ketones.  2-Cvclo- 
hexenone  and  3-methyl- 2-cyclohexenone  gave  phenol 
and  m-crcsol.  respectively.  Isophorone  yielded  3- chloro¬ 
methyl- 5. 5- dimethyl- 2-cyclohexenone  and  6-chloro- 
3. 5. 5- tnmethyl- 2-cyclohexenone  tn  about  equal  quantises 
along  -1th  a  lesser  quantity  of  some  phenols.  Mesityl 
oxide  and  tsomesuyl  oxide  form  mixtures  (in  different 
proportions.'  of  almost  every  possible  raonochlorinated 
product.  Methyl  vinyl  ketone  leads  to  3-chloro-3- 
outen-2-one.  The  mechanisms  for  the  halogenatlon 
reactions  are  discussed  (Contractor's  abstract) 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

ORGANOS1LYL  AZIDES,  by  R  West  and  I.  S.  Thayer, 

’  1962)  [2jp.  (AFOSR-2363)  (AF  -49; €38)285} 

Unclassified 

Also  published  tn  Jour.  Amer.  Chem.  Soc.,  v.  84:  1763- 
176?.  May  1962. 

The  firs:  organosilyl  azides.  RjSiNj  (R  --  Ph.  Me)  were 
synthesized  by  refluxing  the  corresponding  chloride  with 


NaNj  and  anhydrous  AlCl^  lr.  tetrahydrefuran.  PbjSiNj 

(1),  m.p.  81s,  tas  a  while  crystalline  solid,  inscliole  In 
H^O,  but  soluble  in  most  organic  solvents.  Phhfe^. 

StNj  (IT)  -as  a  colorless  liquid,  b  p.  70  s,  while 
Me^SiNj  (in),  prepared  in  90%  purity,  waul  a  volatile, 

easily  hydrolyzable  liquid.  I  was  stable  to  hydrolysis  >o 
water  or  in  aqueous  base,  but  acetone- water  mixtures 
or  addition  of  H*  led  to  immediate  liberation  of  azide  lor. 
II  and  IT!  hydrolyzed  readily  under  all  conditions,  thoug;. 
more  slowly  than  the  correspi  nding  chlorides.  I  was 
thermally  quite  stable,  being  c»;y  50%  decomposed  aft*.' 
10  hr  at  229‘  tn  hexadecane.  Ai*  .  brec  azides  unde’-wta,. 
ready  photolysis  with  probable  for  u'  den  of  are,- 
mediates.  I  and  in  formed  i soluble  products  V, hr..  u«ab.  i 
with  PltjP.  The  unexpected  stability  of  I  was  proivil'y 

due  to  strong  dative  r-boixbng  between  the  £t  nn.1  ‘he  17 
to  produce  a  linear  Si-N-N-N  configuration,  *'»  cc  jirast 
to  the  bent  structure  of  organosilyl  azt0-"3. 
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Wisconsin  U.  Dept,  of  Chemistry.  Madison. 

THE  MONOADDITION  OF  PHENYUStLANE  TO  CYCLIC 
POLYOLEFINS.  bvH.  E.  Baile-,  V.  S.  Tutas,  and  R 
Wfest.  (1962  (2}p.  (AFOSR- 64-0218;  ;AF  49(638. 235) 

AD  432507  Unclassified 

Also  published  in  Jour.  Org.  Chem..  V.  28:  1417-1418, 

MaTms: - 

The  addition  of  phenylsllane  to  1, 5. 9- cyclododecatric-ne 
using  benzoyl  peroxide  and  chloropl2tinic  acid  as  cata¬ 
lysts  failed  to  give  any  of  the  desired  tricyclic  silicon 
analog  of  perhydro-9b-  borphenaler.e  (1),  as  has  been 
previously  reported.  Chioroplatlnic  acid  catalysis  led 
only  to  polymeric  material,  but  with  benzoyl  peroxide 
a  16c  yield  of  9-phenylalIyl-l,5-cyclododecadlene  (II) 
was  obtained.  The  mor.oaddltion  product  is  completely 
unreactlve  toward  further  addition,  being  recovered 
unchanged  after  7  days  of  heating  with  benzoyl  peroxide 
catalyst.  Similar  resul  s  were  obtained  in  the  addition 
of  phenylsilane  to  1.  5-cyclo-octadiene.  which  led  only 
to  the  monoadduct.  5- phenyls*. lylcycloOctene.  The  re¬ 
luctance  of  silicon  to  add  to  form  the  perhydrosila- 
phenalene  ring  may  result  In  part  from  the  large  radius 
of  the  silicon  atom,  which  would  prevent  the  molecule 
from  assuming  a  sirainless  configuration.  However, 
unsuccessful  attempts  to  cyclize  5-pentenyl-dicbloro- 
sllane  by  intramolecular  Si-H  add'. non  suggest  that  the 
mechanism  el  stlar.e  addition  may  require  a  gv- -metre 
which  makes  the  formattor.  of  a  six-membored  ring  un¬ 
favorable.  With  either  chioroplaun'.c  acid  or  btnzoyl 
peroxide.  a-penteByltfchlorosilane  gave  nc-ue  of  the  de 
sired  1. 1-dichlorosilacyclohexane.  even  though  the  U’tcr 
compound  can  assume  a  stainless  chair  like  cor,;-  gu ra¬ 
tion. 
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TIN  TETRAHAIiDE  ADDUCTS  OF  81CYCLORET7A 
DIENE  AND  THEIR  FRAGMENTATION,  by  F.  M.  Rod 
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and  R.  West.  [»962]  [ljp  inti,  dlagrs.  (AFAFOSR-62- 
?44)  Unclassified 

Puht'shed  is  dour.  Amer.  Chem.  Soc. .  v.  84:4169, 

Nov  3,  VM2. 

SnCl_j  and  have  been  added,  to  blcytloheptaditac 

to  yield  crystalline  1:1  adducts  which  are  formulated  as 
substituted  nortrtcyclenes.  The  compounds  undergo  a 
fragmentation  reaci.-jn  when  treated  xrttn  *  -.ter  or  bases 
to  reform  blcycloheptrdlene  ard  a  tin  containing  frag¬ 
ment. 
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A  CONVEXITY  CONDITION  IN  BANACH  SPACES  AND 
THE  STRONG  LAW  OF  LARGE  NUMBERS,  by  A.  Beck. 
(1961]  f 6]p.  (In  cooperation  with  Cornell  U. ,  Ithaca,  X. 

Y. )  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)868  and  Office  of  Naval  Re¬ 
search)  Unclassified 

In  a  recent  paper  the  author  showed  the  theorem:  I.et 
X  be  a  Banach  space  and  fXi\  be  a  sequence  of  inde¬ 
pendent  random  x- variables  with  E(X()  =  0  all  1  >0. 

Under  appropriate  conditions  on  x  and  on  ‘ X.  ’ ,  we  can 
then  assert  that  (l  h)  Ej  _  j  X;  converges  to  9  in  the  strong 

topology  of  x  almost  surely,  urder  the  hypotheses  that  \ 
id  uniformly  convex  an’  that  the  variances  of  X,  are  uni¬ 
formly  bounded  (Var(Xj)=E(  ^j).  Using  the  same 

methods  to  show  a  necessary  and  sufficient  condition  on 
the  Banach  space  the  author  obtains  this  particular  strong 
law  of  large  numbers.  A  Banach  space  \  Is  said  to  have 
property  (A)  if,  for  every  sequence  X^  of  Independent 

random  x-  variables  with  E\Xj)-0.  all  t.  and  Var(Xj)  <  M. 

n 

all  l,  we  have  —  ^  X,  — *  0  strongly  almost  surely, 
n  ‘ 

1=1 

A  Banach  space  x  is  said  to  have  propertyfB)  If  there 
exists  an  Integer  k  ■»  0  and  <  >  0  such  that  any  choice 
aj.hj . a^  of  elements  from  \  with  a,  *  1  gives  us 

±  aj  ±  a2  ±  . . .  ±  aj.  <  k  (1  -  <)  for  some  combination 
of  the  -  and  -  signs. 
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Wisconsin  U.  [Dept,  of  Sociology]  Madison. 

NOTE  ON  .RELIGIOUS  GROUP  DIFFERENCES  IS 
INTERACTION  PROFILES.  A  REPLICATION  STUDY,  by 
8,  Crowther.  [1962]  [6]p.  incl.  table.  \AFOSR-23SI; 

(In  cooperation  wltn  Cornell  U. .  Ithaca.  S.  Y. , 

AF  APOSR-61-30)  (AF  AFOSR-62-I6)  Unclassified 


Also  published  in  Psychol.  Repts. ,  10-  459-464, 

Apr.  19657' 

For  abstract  see  item  no.  734.  Ycl.Vl. 
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Wisconsin  U.  Dept,  of  Sociology,  Madison. 

THS  JHiANfNC  OF  SOME  POPULAR  VARIABLES,  bv 
E.  F.  Borgatta.  [1962]  |9]p.  incl.  tables,  refs, 
(APOSR-2787)  (A F  A FOSR- C2- 1 6)  AD  450006 

Unclassified 

Also  published  !r.  Jour.  Social  Psychol.,  v.  63:  309- 

wrrrm~'~ 

The  structure  of  earl  aides  based  on  how  persons  assess 
each  other  is  described.  Within  this  structure,  con¬ 
sideration  is  given  io  some  popular  concepts  that  occur 
In  the  ‘  esearch  literature  Attention  is  given  to  the  fact 
that  if  an  attribute  of  a  person  is  described  as  a  tendency 
to  behave  In  a  given  way,  some  direct  basis  of  assess¬ 
ment  is  implied.  Paper-and-penell  tests  mea  ore  the 
tendency  to  respond  to  the  test  in  a  given  way  :.  is  an 
unwarranted  inferential  jump  to  assume  such  ,c  ;ts  are 
mess:. i  es  of  tendencies  to  bcliave  in  given  way  s  in  inter¬ 
personal  ti  lations.  Exploration  of  paper-and-pencil 
tests  wite  direct  measures  of  Interpersonal  behavior 
should  occur  with  kiowledgeof  the  systemat'c  structure 
ol  the  latter  (Contractor’s  abstract) 
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Wisconsin  U.  [Dept,  of  Sociology]  Madison. 

SOME  Task  FACTORS  IN  SOCIAL  INTERACTION,  by 
E.  F.  Bergatta.  [1962]  [13>.  inci.  tables.  (AFOSR- 
2485)  (In  cooperation  with  New  Yore  U. ,  N.  Y. ) 

(AF  49(633)195  and  AF  A  FOSR-  C?.  1  n  Unclassified 

Also  published  in  Soclol.  and  Social  Research,  v.  48. 
Oct.  1963.  (APOSR-  64-0014) 

The  amount  of  social  responsibility  that  Is  placed  on  the 
individual  for  what  he  says  anc  does,  particularly  with 
regard  to  his  negative  emotional  responses,  is  seen  a., 
an  Important  dimension  in  the  3fudy  of  interpersonal 
behavior.  An  observation  situation  is  constructed  in 
which  subjects  participate  in  a  no-load  condir.cn.  and 
this  is  compared  to  other  discussion  and  role  playing. 
Intcroretable  differences  in  profiles  occur.  In  addition, 
anticipated  and  unanticipated  differences  are  found  ac¬ 
cording  to  the  experimental  manipulation  within  the  no- 
load  observation  situation.  (Contractor’s  abstract) 
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Wisconsin  U.  Dept,  of  Sociology,  Madison. 

PROBLEMS  OF  OPERATIONAL  DEFINITIONS  OF 
"EMPATHY",  "IDENTI  FI  CATION"  AND  RELATED 
CONCEPTS,  bv  G.  Marwell.  '19(2;  llCjp  incl  tables, 
refs.  (AFOSR-2713)  [AF  AFOSR-62-I6J  t\D  4S0024 

Unclassified 
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Also  published  m  Jour.  Social  PsycNjl, .  v.  63-87-102. 
196?. 

This  paper  contains  two  main  sections.  The  first,  in¬ 
cluded  mainly  for  pedagogics.  purposes,  reviews  the 
tommonly  noted  operational  traps  into  which  researchers 
working  with  measures  of  social  perception  may  fall. 

The  second  major  section  deals  with  what  might  be 
called  errors  of  omission.  Through  a  systematic  analysis 
of  the  operations  Involved  in  several  measures  of  social 
perception  currently  In  use.  it  points  to  the  vast  number  • 
of  implied  measures  as  yet  unrecognized,  unexplained 
and  unexplored. 
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Wisconsin  U.  jDept,  of  Sociology]  Madison. 

SOME  TASK  FACTORS  IN  SOCIAL  INTERACTION,  by 
E.  F.  Borgatta.  (1962]  (8jp.  incl.  tables.  (AFOSR- 
64-0014)  (In  cooperation  with  New  York  U. .  N.  Y. ) 
(AF  49(638)195  and  AF  APOSR-62-16)  AD  434522 

Unclassified 

Also  published  in  Sociol.  ana  Social  Research,  v.  48, 

SFTTS'&r - 

For  abstract  see  item  no.  3303.  Vol.  VI. 
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Yale  U.  [Dept,  of  Astronomy]  Near  Haven,  Conn. 

ON  THE  EXISTENCE  OF  A  THIRD  INTEGRA!,  OF 
MOTION,  by  G.  Contopoulo*.  [1962]  [14J>.  IncL 
dlagrs.  j-efs.  (AF06R-J427)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
AF  AFOSR-62-380  and  Office  of  Naval  Research) 

AD  407246  Unclassified 

Also  published  in  Astronom.  Jour.,  v.  68:  1-14, 
Feb.  1963. 


Also  published  in  Studies  in  Mathematical  Analysis 
and  Related  Topics,  ed.  by  G.  SzegS,  C.  Loewner,  and 
others,  Stanford,  Calif. ,  Stanford  U.  Press,  1952, 
p.  140-145. 

Some  examples  are  given  illustrating  the  behavior 
of  solutions  cf  analytic  ordinary  differential  equations 
with  isolated  singularities  in  a  non- commutative  Banach 
algebra.  Various  results  are  given  concerning  the 
behaviot  of  solutions  of  differential  equations  whose 
coefficients  are  quasi- nilpotent  elements  of  the  algebra. 
(Math.  Rev.  abstract) 


The  aim  of  this  paper  is  to  unify  the  work  done  until 
now  from  different  points  of  view  oc  a  third  integral 
of  motion  besides  the  energy  and  the  angular  momentum 
integrals,  and  to  present  a  number  of  applications  and 
generalizations.  In  the  Introduction,  differed  methods 
for  finding  integrals  of  motion  are  discussed.  The 
third  Integral  is  explicitly  calculated  by  means  of  von 
Zeipel's  method.  In  the  next  section  different  defini¬ 
tions  of  lntegrable  systems  are  given  and  a  distinction 
between  useful  and  nonusefui  integrals  is  made. 
Poincare's  nonexistence  theorem  is  mentioned  and  its 
many  exceptions  are  pointed  out.  Then  a  distinction 
of  separable  and  nonseparable  systems  is  made.  It  Is 
seen  that  by  introducing  contact  transformations  many 
dynam  cal  systems  become  separable.  This  explains 
the  fact  that  in  the  case  of  2  degrees  of  freedom  the 
orbits  are  tn  general  distorted  Lissajous  figures.  The 
problem  of  the  convergence  of  the  third  integral  is  the 
subject  of  the  next  section.  Siegel  gave  a  proof  that  in 
general  the  formal  third  integral  does  not  converge. 
However,  one  can  approximate  any  Hamiltonian,  Hat 
is  given  as  a  polynomial  or  a  series,  by  another 
Hamiltonian  that  possess  converging  integrals,  coincid¬ 
ing  with  the  giren  Hamiltonian  up  to  the  terms  of  any 
degree.  Numerical  results  provide  ample  evidence 
that  the  third  integral  exists  in  quite  general  potential 
fields,  as  in  Schmidt's  model  of  the  Galaxy.  In  slightly 
elliptical  clusters  or  galaxies,  in  the  field  of  the  oblate 
earth.  In  resonance  cases  where  the  mperturbed 
frequences  have  a  rational  ratio,  and  in  potential  fields 
that  do  not  have  a  plane  cf  symmetry.  In  the  case  of 
non-axlal’y  symmetric  systems  two  new  Integrals  are 
Introduced.  However,  no  Integral  corresponds  to  the 
angular  momentum.  In  an  asymmetric  galaxy  initially 
circular  orbits  after  some  time  pass  r.sar  the  center 
of  the  galaxy.  The  third  Integral  can  be  applied  to  the 
boundaries  dt  the  orbits  and  their  hodographs,  to  the 
study  of  periodic  orbits,  to  the  dispersion  of  a  group 
of  stars,  to  the  three- axial  velocity  ellipsoid,  to  the 
construction  of  models  cf  the  Galaxy,  etc.  f  inally  a 
practical  method  for  searching  for  new  integrals  is 
indicated. 
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Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 

REMARKS  ON  DIFFERENTIAL  EQUATIONS  IN- 
BANACH  ALGEBRAS,  byE.  Hille.  [1962]  [6]p. 
(AFOSR  64-0210)  (AF  49(636)224)  .AD  432570 

Unclassified 


3313 

Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 

A  CONVEX  CLASS  OF  POLYNOMIALS  AND 
AN  ASSOCIATED  LOCUS  PROBLEM,  by  L.  Brickman. 
[1962]  [6fc>.  (AF  49(638)224)  Unclassified 

Published  in  Jour.  Math.  Anal,  and  AppL ,  v.  4: 
207-211,  1962. 

The  author  shows  how  his  previous  results  on  the  range 
of  values  P(z)  for  fixed  complex  z,  which  were  obtained 
by  means  of  Radau  quadrature  formulas,  can  be  obtained 
by  methods  similar  to  those  used  by  I.  J.  Schoenberg 
and  J.  SzegO  for  real  z.  This  is  not  done  by  any  trivial 
extension  of  the  techniques  of  the  Schoenberg-SzegO 
paper,  but  requires  an  interesting  characterization  of 
the  boundary  of  an  ellipse. 
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Yale  U.  Dept,  of  Mathematics,  New  Haven,  Conn. 

A  LOCALLY  CONVEX  ALGEBRA  OF  .ANALYTIC 
FUNCTIONS,  by  L.  Brickman.  [1962]  [7]p. 

(.AF  49(638)224)  Unclassified 

Published  in  Jour.  Math.  andMech.,  v  11:  473-479, 
May  1962. 


Let  D_  =  (  z  z  |  <  Hi,  0  <  K  <  1,  and  let  A  be  the 
°  R 

set  of  functions  f  holomorphic  in  D  such  that  f(0)  =  0. 

R 

This  set  Is  giver,  the  topology  of  uniform  convergence  on 
compact  subsets  of  D i  .  In  order  to  treat  multiplication 

and  inversion  problems  of  MObius,  a  commutative, 
associative  multiplication  in  AR  is  set  forth  by 


{fgl(z),T  z  ambn,  S  am  £(*”>  = 

p  =  1  mn=p  n  =  l 


t  brf(z  n),  where  f(z)  =  t  am  z“  ,  g(z)  = 
n  »  1  m  =  1 


-  n 

E  b  z  ,  f,  g  t  A_.  With  this  definition  of  raulti- 
n  =  1  n  " 

plication  A_  becomes  a  locally  multiplicative  convex 


topological  algebra  with  identity  e  defined  by  e(z)  =  z. 
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If  I  is  defined  as  above,  then  t  is  a  regular  (Invertible) 
element  of  the  algebra  if  and  only  if  a^  0.  This 

gives  a  simole  proof  of  a  theorem.  If  f,  g  «  A  and 

R 

S'  (0)  ??  0  then  there  is  a  unique  sequence 

(cn }  such  that  f(z)  *  T.  a^g  (zn),  |z  |  <  R.  The 
n  =  l 

exponential  function  exp  f  maps  A^  onto  the  multi- 
ollcatlve  group  of  invertible  elements.  If  exp  f  = 

-  exp  g,  then  f-g  =  2n»i.  e.  for  some  integer  n  and 
vice  versa.  (Math.  Rev.  abstract) 
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Jordan  algebras,  namely,  a  ch  •  '.cteriaatlcn  of  those 
Jordan  algebras  which  are  tsoi:  *  iphlc  to  the  Jordan 
algebra  H(Dnv)  of  n  x  n  matrices  over  the  alternative 

involutorial  algebra  D  which  are  hermitian  relative  to 
the  involution  x  -  y  **  -*  v  in  DQ,  where  dlagfy^, . . . , 
yB),  with  y,  self-adjoint  invertible  elements  in  the 

nucleus  of  D.  It  is  assumed  that  n  a  3.  The  case  that 
v  Is  the  identity  matrix  was  handled  by  the  author.  The 
pi  esent  proof  is  much  simpler  and  relies  on  2  concepts 
which  are  of  Independent  Interest:  regularity  (or 
tnvertlbillty)  of  an  element  in  a  Jordan  algebra,  and 
isotopic  multiplication  (an  analogue  for  Jordan  algebras 
io  change  of  multiplication  in  an  associative  algebra 
from  xy  to  xcy,  where  c  is  some  fixed  element  of  the 
algebra).  (Math.  Rev.  Abstract) 


Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 

ON  NONNEG  VTIVE  POLYNOMIALS,  by  L.  Brickman 
and  I..  Steinberg.  [1962]  [4]p.  (AF  49(628)224) 

Unclassified 

Published  in  Amer.  Math.  Monthly,  v.  69:  218-221, 
Mar.  1962. 
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Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 

MACDONALD'S  THEOREM  ON  JORDAN  ALGEBRAS, 
by  N.  Jacobson.  [1962]  [10]p.  (AF06R-J621) 

(AF  AFOSR-61-29)  AD  415470  Unclassified 


The  question  of  polynomials  nonnegative  In  an  interval, 
finite  or  half  infinite,  is  discussed.  All  polynomials 
mentioned  are  understood  to  have  real  coefficients. 

A  previous  result  Is  given  as  follows:  (1)  Let  the 
polynomial  f(x)  be  nonnegative  for  nonnegative  x. 

Then  there  exist  polynomials  p(x),  q(x),  s(x)  such  that 

f(x)  =  p2(x)  -  q2(x)  *  [  r2(x)  *  s2(x)]x.  In  the  present 
note  (1)  Is  improved  upon  to  obtain:  (2)  Let  the  polyno¬ 
mial  f  (x)  be  nonnegative  for  nonnegative  x.  Then  there 
exist  polynomials  p(x)  and  q(x)  such  that  f(x)  = 

2  2 

p  (x)  -  q  (x)x.  (3)  Let  the  polynomial  f(x)  be  non¬ 
negative  in  the  finite  Interval  [a,  bj.  Then  f(x)  can  be 
written  f(x)  -  p2(x)(x  -  a)  *  q2(x)  (b  -  x)  If  the  degree 

of  f(x>  Is  odd,  and  f(x)  =  p2(x)  +  q2(x)  (x  -  a)  (b  -  x)  if 
the  degree  of  f(x)  is  even.  p(x)  and  q(x)  can  be  chosen 
so  that  the  degree  of  each  term  does  not  exceed  the 
degree  of  ffx).  Proof  Is  given  of  (2)  and  (3). 


3316 

Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 

A  COORDINATIZATION  THEOREM  FOR  JORDAN 
ALGEBRAS,  by  N.  Jacobson.  [1962]  ]7)p.  (AF06R- 
J620)  (AF  AFOSR  61-29)  AD  415106  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Scl. ,  v.  48: 
1154-1160,  July  1962. 

If  A  is  an  associative  algebra  and  contains  n2  elements 
eij,  i,  3=1,  . . . ,  n,  satisfying  the  usual  Identities  for 
matrix  units,  then  it  is  easilv  proved  that  A  is 
isomorphic  to  the  algebra  Bn  of  all  n  x  n  matrices 
over  an  ans -<clative  algebra  B.  This  paper  gives  a 
proof  oi  the  analogous  (much  harder)  theorem  for 


Also  published  in  Arch.  Math.,  v.  13:  241-250,  1962. 

MacDcnald's  theorem  states  that  any  Identity  for 
special  Jordan  algebras  which  does  not  involve  more 
than  3  variables  and  is  linear  in  one  of  them,  holds  for 
all  Jordan  algebras.  In  this  paper  a  new  proof  of  this 
result  is  given  which  is  less  technical  than  the  original 
one.  Let  J  (r)  and  jJr’  be  the  free  Jordan  algebra 

and  the  free  special  Jordan  algebra  in  r  generators 
(over  a  ground-field  which  remains  fixed).  There  Is 
a  canonical  homomorphism  U;  J  (r)  -  J  (r),  mapping 

genralors  onto  generators.  J^  and  J  (2)  may  be 

o 

identified  with  subalgebras  J^  and  J  respectively. 

o 

Let  E  [E0  ]  be  the  associative  algebra  uf  linear  trans¬ 
formations  of  [J  ]  generated  by  multiplications 
with  elements  of  jl2^*  [j  ®],  v>  induces  a  homo¬ 
morphism  of  E  onto  E  and  MacDonald’s  theorem  Is 
o 

equivalent  to  the  assertion  that  this  is  an  isomorphism. 
This  is  the  form  in  which  the  author  proves  the  theorem. 
He  introduces  a  free  associative  algebra  F  with  a 
countable  number  ol  generators  and  defines  an  epi- 
morphism  o  ;  F  -  E,  which,  combined  with  o,  gives 
an  epimorphism:  a:  E  -E„.  He  then  proves  that  the 
kernels  of  cand  a  coincide  with  an  explicitly  given 
ideal  R  in  F.  ThS  is,  of  course,  the  crux  of  the  proof. 
The  main  steps  are:  (a)  straightening  the  elements  of 
F  modulo  R  and  (b)  counting  the  elements  of  F/R 
in  a  suitable  manner.  (Math.  Rev.  abstract) 
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Yale  U.  [Dept,  at  Mathematic*]  New  Haven,  Conn. 

[A  NOTE  ON  THE  MULTIPLICATIVE  GROUP  OF 
SOLIDS]  Etna  Bemerkung  ober  die  multtpllkaiive 
Gruppe  eines  Kttrpers,  by  P.  M.  Cohn.  [1962]  [5 Jp. 
[AF  AFOSR-61-29]  Unclaaallled 

PuMUheJ  in  Arch.  Math.,  v.  13:  344-348,  1962. 

L.  this  paoer,  the  author  proves  that  tf  the  torsion 
subgroup  at  an  Abelian  group  G  is  embedded  into  the 
multiplicative  group  Fx  of  a  field  F,  then  there  exists 
a  field  extension  EatT  such  that  G  is  a  subgroup 
of  £*  and  moreover,  £X/FX  is  torsion-free.  He  then 
derives  as  a  weaker  solution  to  a  problem  of  L.  Fuch; 
an  Abelian  group  G  can  be  embedded  into  the  multi¬ 
plicative  group  at  a  field  if  and  only  if  the  torsion 
subgroup  of  G  is  locaUy  cyclic.  In  another  corollary, 
the  author  proves  that  there  exists  a  field  where  the 
multiplicative  group  does  not  split  relative  to  its 
torsion  suhg.-oup.  (Math.  Rev.  abstract) 
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Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Cain. 

RINGS  WITH  A  WEAK  ALGOTITHM,  by  P.  M.  Cohn. 
[1962]  [25*.  lncl.  refs.  [AF  AFOSR-61-29] 

Unclassified 

Published  in  Trans.  Amer.  Math.  Soc. ,  v.  109: 
332-356,  Nov.  1963. 

Generalizing  the  Euclidean  algorithm,  a  weak 
algorithm  Is  defined  for  rings.  It  is  shown  that  a 
ring  satisfying  the  weak  algorithm  is  a  weak  Bdfcout 
ring,  1.  e. ,  an  integral  domain  in  which  any  2 
principal  right  ideals  with  a  non-zero  intersection 
have  a  sum  and  intersection  which  are  again 
principal.  Such  a  ring  is  necessarily  a  unique  factor¬ 
ization  domain.  It  is  demonstrated  that  free 
associative  algebras  (over  a  field)  satisfy  the  weak 
algorithm,  and  more  generally  that  the  free  product 
of  (any  number  of)  skew  fields  over  a  given  skew 
field  satisfies  a  form  of  the  weak  algorithm  and  is 
a  weak  Bdzout  ring.  (Math.  Rev.  abstract,  modified) 
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Yale  U.  (Dept,  of  Physics]  New  Haven,  Conn. 

THEOP.it  OF  PRESSURE  SHIFTS  OF  HC1  LINES 
CAUSED  BY  NOBLE  GASES,  by  H.  Margenau  and 
H.  C.  Jacobson.  [1962]  [23*.  incl.  dlagrs.  tables, 
refs.  (AF06R-64-0260)  (AF  18(603)15)  AD  432523 

Unclassified 

Presented  in  part  at  Coni.  Molecular  Line  Shapes, 
Rehovoth,  Israel,  Aug.  1961. 

Also  published  in  Jour.  Quant.  Spectrosc.  Radial. 
Transfer  v.  3:  35-58,  Jan-Mar.  1963. 


Recent  experimental  work  has  shown  that  the  shift  of 
lines  in  the  1-0  and  2-0  bands  of  HC1,  when  absorbed 
under  perturbation  by  rare  gases,  is  strongly  dependent 
on  the  rotational  quantum  number.  To  explain  this 
effect,  the  forces  between  a  rotatii^  and  vibrating 
dipole  and  a  spherically  symmetric  atom  were  calcu¬ 
lated  retaining  the  influence  of  space  quantization.  It 
is  also  indicated  why  space  quantization  of  the  dipole 
with  revpect  to  the  interaction  line  matters  In  this 
problem.  Asymptotic  dispersion  forces  do  not  account 
for  the  results  observed,  nor  should  this  be  expected. 

But  when  repulsive  forces  are  included,  many  experi¬ 
mental  features,  especially  the  J-depender.ce  of  the 
shifts,  receive  at  once  a  qualitative  explanation.  In 
part  V,  2  models,  one  very  crude  and  the  other  more 
realistic,  are  employed  in  an  attempt  to  account  for 
the  numerical  shifts.  The  work  necessarily  involves 
the  use  of  unknown  kinetic  theory  parameters.  Fitting 
the  data  leads  to  their  determination;  not  incontrovertlbly 
to  be  sure,  but  In  a  manner  ibat  leaves  little  doubt  as  to 
the  basic  adequacy  of  the  explanation  offered. 
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Yale  U.  [Dept,  of  Physics]  New  Haven,  Conn. 

PRESSURE-INDUCED  SHIFTS  OF  HCI  LINES 
(Abstract),  by  H.  C.  Jacobson.  [1962]  [1*. 

[AF  18(603)15]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington.  D.  C. ,  Apr.  23-26,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  H, 
v.  7:  271,  Api .  13,  1962. 

The  following  abstract  (Pressure  Shifts  of  Molecular 
Lines)  suggests  in  qualitative  terms  an  explanation  of 
the  J- dependent  frequency  shifts  observed  in  the  HC1 
rotation-vibration  spectrum  perturbed  by  rare  gases. 
Extensive  observations  by  Jaffe  et  al.  and  by  Rank  et 
al.  offer  opportunities  for  applying  various  inter- 
moleuilar-force  models  to  Illuminate  the  problem  of 
the  shifts.  Therefore,  the  author  calculated  the  mean- 
frequency  shift  with  the  use  ol  the  statistical  theory  of 
pressure  broadening  in  terms  of  I  ennard-Jones 
potentials,  allowing  the  parameters  in  this  potential  to 
reflect  the  influence  oi  space  quantization.  Guided  by 
knowledge  of  the  kinetic-theory  radii  involved,  it  is 
shown  that  a  simple  choice  of  these  parameters  re¬ 
produces  the  general  tendencies  oi  the  experimental 
data,  although  numerical  discrepancies  with  respect 
to  P-branch  lines  remain. 
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PRESSURE  SHIFTS  OF  MOLECULAR  LIKES 
(Abstract),  by  H.  Margenau.  (1962)  [l]p. 

[AF  18(603)15]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26,  1962. 
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Published  In  Bull.  Amer.  Phys.  Soc. ,  Ser.es  n, 
v.  7;  271,  Apr.  23,  J962. 

The  shifts  of  HC1  lines  perturbed  by  rare  gases,  as 
measured  by  Jaffe  et  al.  and  by  Rank  et  al. ,  show 
a  strong  dependence  on  the  rotational  quantum  number 
J.  This  cannot  be  explained  as  the  result  of  long-range 
Van  der  Waals  forces.  It  Is  shown  that  the  effects 
encountered  are,  in  part  at  least,  measures  cf  the 
dependence  of  short-range  interactions  upon  ‘he 
magnetic-quantum  number  M.  Discussion  includes 
an  appraisal  of  methods  for  calculating  shifts,  a 
determination  of  impact  radii  at  which  adiabaticity  for 
individual  M  states  exists  and  a  qualitative  picture 
of  interaction  curves  which  lead  to  the  experimental 
findings.  The  curves  inroroorati'  the  fact  that  radia¬ 
tor  and  perturber  have  smallest  distances  of  approach 
when  M  =  J.  This  prevents  the  perturbation  from 
vanishing  when  an  average  over  M  is  performed  and 
results  in  J-dependent  shifts. 
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WIDTHS  OF  PRESSURE- BROADENED  HC1 
VIBRATION-ROTATION  LINES  (Abstract),  by  R.  M. 
Herman.  [1932]  [l]p.  [AF  18(603)15]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Washington,  D.  C.,  Apr.  23-26.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  K, 
v.  7:  271,  Apr.  23,  1962. 

Observations  of  the  HC1  vibration-rotation  lines 
broadened  by  foreign  gases  reveal  that  the  widths, 
as  well  as  the  shifts,  show  marked  variations  with 
J.  It  is  clear  that  the  Anderson  theory  o!  line 
broadening  yields  theoretical  widths  which  are  much 
smaller  than  those  observed.  An  alternate  theory 
has  been  developed  in  which  one  uses  the  "adiabatic 
representation"  to  carry  out  the  calculation  of  line- 
shape  parameters  starting  from  the  quantum- 
mechanical  Fourier- integral  formula.  The  advantage 
of  working  in  this  representation  is  that  the  deforma- 
ti  ms  of  the  electronic-state  functions  are  treated 
accurately.  Such  accuracy  is  necessary  if  one  is  to 
account  correctly  for  the  effects  of  dispersion  forces 
in  line  broadening.  A  strong  dependence  of  the  inter- 
molecular  force  on  the  orientation  of  the  HC1  molecu¬ 
lar  axis  arises  because  the  center  of  charge  of  the 
polarizable  electrons  in  HCi  does  not  coincide  with 
the  center  of  rotation.  This  angular  dependence  is 
very  important  and  results  in  large,  J-dependent 
widths  Substantl'U  agreement  between  predicted  and 
observed  linewidtns  has  been  obtained  for  certain 
foreign  gases. 


by  J.  N.  Kidder.  (10)p.  inch  diagr.  table.  (AF06R- 
2664)  (AF  49(638)690)  AD  612  79  Unclassified 

Also  published  in  Proc.  Eighth  Internal ’1.  Coni. 

Lor  'empevature  Phys. ,  London  (Gt.  Brit. ) 

(Sei  16-22,  1962),  Washington,  D.  C. ,  Butterworths, 
1963,  p.  419-420. 

The  measurements  v..e  made  on  solid  l-'"4  in  the 
region  of  the  v(body-centered  cubic)  pht-f ;  discovered 
by  Vignos  and  Falrbank.  Points  were  taken  at  constant 
temperature  for  6  temperatures  between  1. 45*K  and 
i.  734K-  The  results  for  pressures  near  the  melting 
and  transition  curves  are  shown.  The  lower  density 
Vphase  is  clearly  seen  as  the  first  step  in  the  curve. 
The  measured  volume  changes  for  melting  and  for  the 
solid  transition  are  listed.  The  volume  changes  for 
melting  agree  with  those  of  Grllly  and  Mills  to  within 
2-3%,  while  the  solid  transition  volume  changes  are 
slightly  higher  than  theirs  but  in  agreement  within  the 
experimental  error.  Their  data  Indicated  a  minimum 
in  the  solid  transition  volume  chaise  near  the  center 
of  the  gamma  phase.  No  such  effect  ts  seen  here. 
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[ELECTRON  NUCLEAR  INTERACTIONS  AND  RELATED 
PROBLEMS],  by  G.  Breit.  Final  rept.  June  1,  1961  - 
May  31,  1962.  [Ifc.  (AF06R-2753)  (AF  AF06R-61-23) 

Unclassified 

A  list  of  the  published  work  done  under  grant 
AF  AF  GSR- 61 -23  is  presented. 
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SCATTERING  APPROXIMATION  FOR  LONG  RANGE 
FORCES,  by  K.  R.  Greider.  [1962]  [5jp.  incl.  dlagrs. 
(AFOSR-J142)  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  AFOSR-62-42  and 
Atomic  Energy  Commission)  AD  400380 

Unclassified 

Also  published  in  Phys.  Rev.  Ltrs. ,  v.  9:  392-396, 
Nov.  1,  1962. 

Describes  a  method  of  approximating  many- body 
processes  in  terms  of  2- body  scattering  amplitudes. 
This  method  requires  at  least  1  of  Hie  interactions 
to  have  long  range,  and  appears  to  have  wide  applica¬ 
bility.  The  reactions  N14  *  N14  -N13  *  N15  and 
12  11 

p  +  C  -  d  *  C  are  considered  for  Illustration. 
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CRITICAL  VELOCITIES  AND  BOUNDARY  INTER¬ 
ACTIONS  IN  THE  ISOTHERMAL  FI  OW  OF  SUPER¬ 
FLUID  HELIUM,  by  J.  N.  Kidder  and  W.  M. 
Fairbanks.  [1862]  [36fc>.  incl.  dugrs.  table,  refs. 
(AF06R-2S65)  (In  cooperation  with  Duke  U. ,  Durham, 
N.  C. )  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  AFGSR-62-87,  and 
Army  Research  Office  (Durham))  AD  612110 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  127:  987-991, 

Aug.  15,  1962. 

The  pressure  gradient  as  a  function  of  the  siperfluid 
velocity  in  a  1. 1-mm-diam  cap.MUry  was  measured 
at  1  temperatures  between  1.  S3  and  1.  57  K.  In  the 
flow  tube  the  normal  fluid  was  weld  at  rest  by  ultraflne 
porosity  filters,  while  the  superfluid  flowed  lsother- 
mally.  Superconducting  microwave  cavities  were  used 
as  level  Indicators,  making  it  possible  to  detect 
pressure  gradients  as  small  as  0. 0003  dyn'cc.  A 
critical  superfluid  velocity,  below  which  no  pressure 
gradient  could  be  delected,  was  observed  directly. 

The  critical  velocity  decreased  linearly  with  tempera¬ 
ture,  being  1. 25  mm/sec  at  1.  26K,  and  0. 85  mm/sec 
at  1.  57K.  For  a  superfluid  velocity  greater  than  the 
critical  velocity,  the  variation  of  the  pressure 
gradient  with  velocity  was  described.  It  Is  believed 
that  this  represents  an  interaction  between  vortlcity 
in  the  superfluid  and  the  wall  of  the  flow  tube. 
(Contractor's  abstract,  modified) 
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(DENSITY  MEASUREMENTS  AND  SOLID  HE3] 
by  J.  N.  Kidder.  Final  rept.  Dec.  14,  1962.  15p. 

IncS.  dlagrs.  refs.  (AFOSR-4749)  (AF  ArOSR-62-87) 
AD  408479  Unclassified 

This  report  describes  the  density  measurements  as 
a  function  of  temperature  and  pressure  (PVT  relatior 
made  on  solid  He*.  The  Isothermal  compressibility 
and  the  volume  changes  at  the  phase  transitions  have 
been  accurately  measured  in  the  region  cf  the  body- 
curie  red- cubic  solid  phase.  An  estimate  is  made  c! 
the  Isobanc  thermal  expansion  coefficient.  The  data 
suggest  that  thermodynamic  relations  predicting  a 
negative  thermal  expansion  coefficient  In  the  solid 
might  be  altered  by  the  fact  that  the  compressibility 
-jl  the  solid  at  the  melting  curve  is  greater  than  at 
higher  pressures.  Calculations  were  made  on  the 
data  of  several  experiments  studying  the  flow  cf  super- 
fluid  helium.  There  Is  ample  evidence  that  a  dissipa¬ 
tive  interaction  can  exist  between  the  superfluirf  and 
the  boundaries  of  the  flow  system  when  the  superfluld 
velocity  is  greater  than  a  certain  critical  value. 
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GASEOUS  OPTICAL  MASERS,  Ly  W.  R.  Bennett.  Jr. 
[1962]  [38]p.  incl.  Ulus,  dlagrs.  tables,  refs. 
(AFOFR-J296)  (AF  AFOSR-62-463)  AD  412347 

Unclassified 

Also  published  in  Appl.  Opt.  Suppl.  on  Opt.  Masers, 
v.  1;  24-62;  105-106,  1962. 

A  detailed  review  of  the  present  knowledge  of  gaseous 
optical  masers  is  given.  The  paper  is  divided  Into 
4  main  sections:  The  first  section  contains  a  summary 
of  basic  general  considerations,  ranging  from  properties 
of  the  normal  cavity  modes  Uirough  methods  of  measure¬ 
ment  and  Interpretation  in  gas  systems,  fhe  second 
contains  a  review  of  the  dominant  excitation  mechanisms 
which  have  been  used  to  produce  population  inversions 
in  gas  lasers.  The  thirl  and  maLi  section  considers 
various  aspects  of  the  numerous  gas  systems  In  whicn 
continuous  oscillation  has  been  Introduced,  and  an 
attempt  has  also  been  made  to  include  a  number  of  small 
engineering  details  which  should  b*  of  help  In  the  con¬ 
struction  and  operation  of  gaseous  optical  masers 
(Contractor's  abstract) 
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SYMMETRY  PROPERTIES  OF  WAVE  FUNCTIONS  IN 
MAGNETIC  CRYSTALS,  by  J.  O.  Dimmock  and  R.  G. 
Wheeler,  Jan.  11,  1962.  [64]p.  Incl.  dlagrs.  tables, 
rtfs.  (AF OSH-2056)  (AF  49(638)503)  AD  271644 

Unclassified 

Also  published  in  Phys.  Rev. ,  v.  127:  391-424, 

July  15,  1962. 

The  symmetry  properties  of  wave  functions  in  magnetic 
crystals  are  discussed  ir  terms  of  the  irreducible 
representations  of  magnetic  space  groups.  The  specific 
effects  of  the  magnetic  ordering  on  the  crystal 
eigenstates  are  of  3  types:  (1)  There  is  a  Idling  cf 
some  eigenfunction  degeneracies  because  the  crysl'.l 
symmetry  is  reduced  in  the  magnetic  state;  (2)  New 
Brillouln  zone  surfaces  are  introduced  If  there  is  a 
reduction  in  translational  symmetry;  (3)  The  symmetry 
of  the  energy  band  in  X-space  may  be  reduced.  The 
rutile  structure  is  considered  as  a  specific  example  and 
the  space  groups  ol  MnF^  and  Mn02  in  their  magnetic 

and  nonmagnetic  states  arc  obtained.  (Contractor’s 
abstract) 
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OPTICAL  ABSORPTION  EDGE  OF  INSULATING 
CRYSTALS  AT  LOW  TEMPERATURES,  by  R.  G. 
Wheeler.  Final  rept.  Mar.  I,  1959- Aug.  31,  19C2, 
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Aug.  31  1962.  5p.  (AFOSR  3536)  (AF  49(638)503) 

AO  285426  Unclassified 

The  exciton  spectra  and  their  magneto  optical  effects 
was  investigated  in  selected  insulators,  most  success¬ 
fully,  cadmium  sulfide  and  cadmium  selenide. 
Theoretical  work  was  carried  out  on  the  representa¬ 
tion  theory  of  finite  groups,  In  particular,  the  consid¬ 
eration  of  the  group  properties  of  magnetic  crystals. 
Magneto  optical  studies  of  the  exciton  absorption  in 
other  selected  semiconductors  such  as  ZnS,  HgS  and 
MgTe  will  be  continued.  MgTe  holds  special  promise. 
Due  to  the  hexagonal  symmetry  and  the  very  large  spin 
orbit  splitting  of  the  Te  ion  a  is  hoped  that  one  may  be 
able  to  detect  In  the  exciton  evidence  for  toroidal 
energy  surfaces  in  band  structure.  Crystal  growth 
facilities  have  been  constructed  which  will  aid  in 
procurement  of  suitable  samples.  A  superconducting 
high  field  magnet  should  allow  an  extension  of  the  field 
parameter  to  nearly  6f  >utogauss. 
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IONIC  CONDUCTIVITY  AND  TIME- DEPENDENT 
POLARIZATION  IN  NaCl  CRYSTALS,  by  P.  H. 
Sutter  and  A.  S.  Nowick.  [1962]  [13  jp.  lncl.  illus. 
diagrs.  refs.  [AF  49(638)503]  Unclassified 

Published  in  Jour.  Appl.  Phyc. ,  v.  34:  734-746, 
Apr.  1963. 
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Yale  U.  [Sloane  physics  Lab. }  New  Haven,  Conn. 

HYPERFINE  STRUCTURE  OF  MUONIUM,  by  K.  Ziock, 
V.  W.  Hughes  and  others.  [1962j  [3jp.  lncl.  diagr. 
table.  (AFOSR- 2791)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)545, 
Atomic  Energy  Commission  and  Office  of  Naval 
Research)  AD  612522  Unclassified 


Also  published  in  Phys.  Rev.  Ltrs. ,  v.  8:  103-105, 
Feb.  1,  1962. 

The  h.  f.  s.  splitting  of  muonium  in  its  ground 

state  is  experimentally  found  to  be  4461.  3  ± 

2.  2  me/ sec. 
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THEORETICAL  VALUES  FOR  MAGNETIC  MOMENTS 
OF  Mu-MESONIC  ATOMS,  by  K.  W.  Ford,  V.  W. 
Hughes,  and  J.  G.  WlUs.  [1962]  [8)p.  incl.  tables, 
refs.  {AFOSR- 3252)  (AF  49(638)545)  AD  400863 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  129;  194-201. 

Jan.  1,  1953. 


When  a  constant  electric  field  is  applied  to  a  dielec¬ 
tric,  the  current  density  per  unit  field  decreases  with 
time  from  an  "initial  '■onductivlty  to  a  "final  (or 
.*! iady-state)  conductivity."  A  study  is  made  of  this 
t>me- dependent  polarization  effect  for  "pure"  NaCl 
crystals  in  the  range  from  50°  to  200°  C.  The  validity 
of  Ohm's  law  and  the  superposition  principie  is 
demonstrated  for  these  crystals;  this  establishes  the 
linearity  of  the  formal  equation  which  relates  polari¬ 
zation,  electric  field,  and  their  time  derivatives. 

Also  studied  are  the  effect  of  prolonged  current  flow, 
the  effect  of  deliberate  introduction  of  an  air  gap 
beiween  the  crystal  and  one  of  its  electrodes,  and  the 
effects  of  impurities,  deformation,  x-ray  irradiation, 
and  annealing.  It  is  concluded  that  the  results  are 
not  consistent  with  the  well-known  space- charge 
polarization  theory  of  Joffe,  accord  ng  to  which  the 
buildup  of  scace  charge  occurs  because  of  blocking 
of  the  current  carriers  at  one  or  both  electrodes. 
Rather,  it  is  necessary  to  regard  the  time-dependent 
Dolarizatie  as  a  dielectric  relaxation  phenomenon. 
According  to  this  viewpoint,  the  final  conductivity, 
and  :.ot  the  initial  value,  represents  the  true  ion'c 
condi'" iviiy.  Possible  relaxation  mechanisms  are 
dL  sed  In  terms  of  defect  clusters  and  charged  Jogs 
on  u.slocations.  (Contractor’s  abstract) 


The  magnetic  moment  of  a  negative  muon  bound  in 
the  field  oi  a  nucleus  Is  slightly  less  than  the  moment 
oi  a  free  muon.  The  binding  corrections  to  the 
moment  have  be«.n  calculated  accurately  for  a  number 
of  nuclei,  using  realistic  nuclear  charge  distributions. 
Polarization  of  the  nucleus  and  of  the  atomic  electrons 
by  the  muon  also  give  rise  to  significant  corrections 
to  the  muon  moment.  Precise  determinations  cf  the 
magnetic  moment  of  heavy  mu-mesonic  atoms  afford  a 
way  to  test  for  possible  structure  oi  the  muon  which 
might  be  exhibited  through  the  polarization  of  the  muon 
in  the  strong  electric  ileld  of  the  nucleus.  The 
theoretical  and  experimental  g  values  are  In  reasonable 
good  agreement  in  view  of  the  uncertainties  about 
chemical  and  solid  state  magnetic  shielding  effects. 
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COLLISIONS  OF  MUONIUM  IN  GASES;  MUONIUM 
CHEMISTRY  (Abstract),  by  J.  Bailey,  W.  Cleland  and 
others.  [1962]  [lfc>.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)545], 
Atomic  Energy  Commission  and  Office  nf  Naval 
Research)  Unclassified 
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Pretenied  at  meeting  of  the  Amer.  Phys.  Soc. , 
Waahl'igton,  0.  C.,  Apr  23-26.  1962. 

Published  In  Bull.  Amcr.  Phys.  Soc. ,  Series  P., 
v.  7;  iSi,  Apr.  23.  1962. 

Earlier  Indications  of  the  Importance  d  collisions  of 
muon'vi m  in  gases  to  the  study  of  muonium  have  been 
tonfirmed  unambiguously  in  the  author's  recent 
measurement  of  the  hy.<erfine  structure  of  muonium. 

A  Microwave- induce"*,  tri~si:ion  between  2  hyperfine 
levels  in  a  strong  magnetic  field  is  observed  when 
positive  m-'.ons  are  steeped  in  pure  argon;  the  line 
intensity  is  reduced  .•  —If  when  an  admixture  of 
about  4  parts  in  10'  O  air  Is  added;  the  line  appears 
with  2  parts  in  UP  of  air.  Since  the  probability  that 
a  muon  forms  muotlum  is  not  believed  to  depend  on 
the  presence  cf  impurities,  the  decrease  in  the 
muor-ii  m  -  resonance  signal  is  attributed  either  to 
chemical  react.ons  of  muonium  or  to  changes  in 
muonium  polarisation  In  collisions.  It  is  difficult  to 
decide  the  relative  importance  of  these  2  possibil;  ies, 
since  very  little  is  known  about  the  cross  sections  for 
the  corresponding  processes  for  hydrogen.  It  may  be 
possible  to  observe  the  microwave  spectrum  of  a 
molecule  such  as  OM  (analog  of  OH)  if  it  is  formed 
under  our  "conditions.  The  pressure  shift  of  the  hfs  cf 
muonium  lr.  high-pressure  argon  gas  is  disc  :ssed. 
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SUSCEPTIBILITY  OF  A  LOCALIZED  MAGNETIC 
STATE  IN  A  METAL  (Abstract),  by  J.  A.  White. 

(19621  [lfc.  [AF  49(638)545]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Cleveland,  Ohio.  Nov.  23-24,  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  n. 
v.  7;  "557'.'  Nov.  23,  1962. 

The  susceotibllity  of  "m  orbltally  nondegenerate  spin 
1  2  atomic  impurity  state  In  a  metal  is  calculated  on 
Anderson's  model.  The  totality  of  many  electron 
atom-metal  eigenstates  Is  divided  into  2  classes 
according  as  the  projection  of  the  local  moment  along 
the  direction  of  the  applied  field  Is  positive  or  negative. 
The  partition  function  Is  calculated  by  summing 
separately  over  the  2  classes,  within  each  of  which 
the  major  contribution  comes  from  states  for  which 
the  projection  has  approximately  the  most  probable 
value  ~  'h^for  that  class.  The  resulting 

susceptibility  when  expressed  in  terms  of  ^p)is  the 
sum  of  a  Curielike  term  and  a  iocal  contribution  to  the 

2 

Pauli  spin  paramagnetism:  Xj^  *  u  kT  -  i  u  "5H. 

The  magnitude  of  depends  on  the  admixture  of 
free-atom  and  pure-metal  states,  the  den;  .ty  of  free- 
electrcm  states  at  the  Fermi  level,  the  repulsion 
between  localized  electrons  of  opposite  spin,  and 


temperature;  it  Is  always  smaller  than  for  an  isolated 
atom  and  normally  decreases  gradually  with  rising 
temperature. 
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Yale  t*.  Sterling  Chemistry  Lab. ,  New  Haven,  Conn. 

THE  KINETt.es  OF  THE  'THERMAL  ISOMERIZATION 
OF  [2. 1.  0)  BICYCLCPEN  ’ANE,  by  M.  L.  Halberstadt 
and  J.  P.  Cheslck.  (1962)  (4jp.  incl.  dlagrs.  tables, 
refs.  (AFOSR-2156)  (AF  49(638)722)  AD611452 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc. ,  v.  84: 
2688-2691,  July  20.  1962. 

The  thermal  isomerization  of  [2. 1. 0]  bicyclopentane 
Is  a  homogeneous  unimolecular  reaction  and  has  been 
studied  in  the  range  267.  9  to  310. 1°  and  pressures  of 
66.  7  to  0,  04  mm.  The  high-pressure  rate  constant  at 
291.  2a  can  be  expressed  in  the  Arrhenius  form 

=  1014"5g  exp  1  -(46.6  ±  1.0)kcal  'RT]sec.~  .  The 

number  of  effective  oscillators  in  the  Kassel  integral 
is  estimated  as  18  ±  2.  Added  nitrogen  Increases  the 
rate  in  the  lower  pressure  region  with  a  pressure 
efficiency  relative  to  the  reactant  molecule  of  0. 10  * 

0.  02.  Energy  considerations  appear  to  preclude  a 
cyclic  stramfree  diradical  as  a  transition  state. 
(Contractor’s  abstract) 
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Yale  U.  (Sterling  Chemistry  Lab. )  New  Haven,  Conn. 

KINETICS  UNIMOLECULAR  AND  HALOGEN  ATOM 
REACTIONS,  by  J.  P.  Chesick.  Final  rept.  Sept.  6, 
1962.  2p.  (AFOSR-34S5)  (AF  49(636)722) 

Unclassified 

This  report  contains  a  bibliography  of  completed  studies 
c i  various  unimolecular  reactions  in  which  the  activa¬ 
tion  energy  barrier  was  of  interest  in  consideration  ol 
the  detailed  molecular  decomposition  processes.  For 
molecules  of  sufficiently  small  size,  the  low  pressure 
behavior  of  the  unimolecular  reaction  rate  constant  has 
yielded  information  on  the  relative  lifetimes  of  the 
energized  molecules  as  a  function  of  molecular  size  and 
structure.  Inconipleted  work  included;  (1)  preliminary 
experiments  with  methylenecyclppropane  which  indicated 
that  this  molecule  did  not  undergo  a  simple  unimolecular 
reaction;  (2)  work  on  the  thermal  decomposition  of 
ethylcyclopropane  indicating  a  longer  lifetime  for  the 
excited  species  in  this  unimolecular  reaction  than  was 
found  for  m ethylcyclopropane;  and  (3)  the  thermal 
isomerization  of  dtmcthylbicyclob-j*ane  which  gave^ 
tentative  Arrhenius  parameters  of  8.  2  x  I013  see'  - 
and  40.  4  kcal-mol. 
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Yale  U.  Sterling  Chemistry  Lab. ,  New  Haven,  Conn. 

THE  KINETICS  OF  THE  THERMAL  CIS- TRANS 
ISOMERIZATION  OF  2-METHYL  (2.1.0] 
BICYCLOPENTANE,  by  J.  P.  Cnesick.  [1962]  [4lp. 
incl.  diagrs.  refs.  (Contribution  no.  1688)  (AFOSR- 
3890)  (AF  49(638)722)  AD  611449  Unclassliied 

4! so  published  in  Jour.  Amcr.  Chem.  Soc. ,  v.  84: 
3250-3253,  Sept.  5,  1962. 

The  kine'ics  of  the  reversible  cis-trans  isomeriza¬ 
tion  reaction  of  2-methyl  (2. 1.0]  blcyclopentane  Mere 
studied  between  203.  3  and  231.  7“C  and  at  reactant 
pressures  between  0. 08  and  1.7mm.  If  the  lower 
boiling  Isomer  is  tentatively  identified  as  trar.s,  then 
K  =  k-t:ans/cls  =  0.  58  at  220"  for  the  trans  -cis 
reaction.  The  transition  state  is  concluded  to  be  one 
of  incomplete  rupture  of  the  bridgehead-bridgehead 
bind  corresponding  to  considerable  residual  blcyc.ic 
strain  energy.  The  first  order  rate  constants  de¬ 
creased  less  than  lO'f  on  lowering  the  reactant 
pressure  to  0. 1  mm.  (Contractor's  abstract 
modified) 
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Yale  U.  Sterling  Chemistry  Lab. ,  New  Haven,  Conn. 

THE  THERM  A  l  ISOMERIZATION  OF  TROPIUDENE. 
by  F.  N.  KlumpandJ.  P.  Chesick.  [1962]  [3j>. 
incl.  diagr.  refs.  (AF  49(638)722)  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  85: 
t30-132Tjan.  2G,  1963. 

The  thermal  isomerization  of  tropilidene  to  toluene 
has  been  observed  In  the  gas  phase  in  the  temperature 
range  363-408'',  and  in  the  pressure  range  0.  9-19. 7 
mm.  The  first-order  rale  constant  was  found  to  be 
u.dependent  of  the  surface  to  volume  ratio,  and  un¬ 
changed  both  by  nitric  oxide  addition  and  by  a  20- 
fold  increase  in  pressure  through  nitrogen  addition. 

The  rate  constant  for  the  reaction  is  given  by  k  - 

3.5  x  1013  exp  [(  -  51. 1  *  0.8)  kcai'RT]  sec'1.  The 
activation  energy  precludes  a  simple  carbon-carbon 
bond  rupture  as  the  initial  step,  and  a  species  at 
least  formally  similar  to  norcaradle.ie  is  suggest'-j 
as  the  reactive  intermediate. 
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Yale  U.  Ste-ling  Chemistry  Lab. ,  New  Ha>vu,  Conn. 

THE  ABSORPTION  SPECTRUM  OF  GASEOUS 
BENZYNE.  by  R.  S.  Berry,  G.  N.  Spokes,  and 
M.  Stiles,  [1962]  [ei>-  inti,  diagrs.  refs.  (AFOSR- 
2399;  (In  cooperation  with  Michigan  U. .  Ann  Arbor) 
(AF  AFOSR-61-2''  AD  430657  Unclassified 


Also  publisned  in  Jour.  Amer.  Chem.  Soc. .  v.  84: 
3570-3577,  Sept.  20.  1962. 

Flash  photolysis  has  been  carried  out  on  thin  solid 
films  of  2  substances  known  to  give  beuzyne  under  other 
conditions.  Transient  and  final  product  ultraviolet 
gas  phase  spectra  have  been  recorded  and  at  least 
1- reaction  has  been  observed,  with  butadiene.  On  the 
basis  of  the  observed  final  products,  the  reactions  and 
the  appearance  of  a  transient  continiior'  •mintrum,  it 
is  concluded  that  gaseous  benzyne  is  produced  and  that 
it  probably  is  responsible  for  the  transient  absorption 
spectrum.  (Contractor's  abstract) 


2342 

Yale  U.  Sterling  Chemistry  Lab. ,  New  Haven,  Conn. 

ABSORPTION  SPECTRA  OF  GASEOUS  HAUDE  IONS 
AND  HALOGEN  ELECTRON  AFFINITIES:  CHIAXtINE, 
BROMINE,  AND  IODINE,  by  R.  S.  Berry,  C.  W. 
Relmann,  and  G.  N.  Spokes.  [1962]  (13]p.  Incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-J1495)  (AF  AFOSR-61- 
25)  AD  427E5C  Unclassified 

Also  published  in  Jour.  Chem.  Phys. ,  v.  37:  2278- 


Absorption  spectra  have  been  taken  of  partially 
dissociated  vapors  of  chloride,  bromide,  and  iodide 
salts  of  rubidium  and  cesium.  The  salts  have  been 
heated  by  shock  waves.  Continuous  absorption  spectra 
characterized  by  sharp  thresholds  are  attribut'd  to 
the  ions  Cl*.  Br",  and  I”.  The  low-energy  ih.esholis 
for  the  3  ions  fall  at  approximately  3424,  3685,  and 
4040A,  respectively.  Trom  the  threshold  wavelengths 
and  appropriate  small  environmental  corrections,  the 
ilectron  affinities  of  chlorine,  bromine,  and  iodine  are 
dev  rroined  to  be  3.  628*0.  OOo,  and  3.  078*0. 005  ev, 
respectively. 
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Yale  U.  Sterling  Chemistry  lab. ,  New  Haven.  Conn. 

ABSORPTION  SPECTRUM  OF  GASEOUS  F-  AND 
ELECTRON  AFFINITIES  OF  THE  HALOGEN  ATOMS, 
bv  R.  S.  Berry  and  C.  W  Reiroann.  [1962]  [4]p.  incl. 
illus.  diagr.  table,  refs.  (AFOSR-65-1253) 

(AF  AFQSR-63-183)  AD  621462  Unclassified 

Also  published  in  Jour.  Chem.  Phys..  v.  38:  1540- 
1543,  Apr.  1  1963. 

The  absorption  spectrum  of  gaseous  fluoride  ion  has 
been  observed  in  shock-heated  vapors  of  CsF,  RbF, 
an'.  Kr .  The  spectrum  is  a  continuum  with  2  sharp 
thr'.'Si.olds  at  3595  and  3542A,  similar  to  those  of  the 
other  h»’ide  ions.  The  electron  affinity  determined 
from  lie  1-  w-energy  threshold  is  3.448  *  0.  005  ev. 
The  cross-  -eciion  for  photodetachment  at  3565A  is 
-18  2 

about  2. 5  *  2  x  10  cm  and  at  3525,  about  3.  u  * 

- 1  ft  2 

2x10  cm  .  The  electron  affinities  of  chlorine, 
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bromine  and  Iodine  are  revised,  respectively,  to 
3.613,  3.363,  and  3. 063  ev,  all  with  uncertainties 
of  0. 003  ev. 
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Yeshiva  U.  Graduate  School  of  Science,  New  York. 

STATISTICAL  THERMODYNAMICS  OF  NCNUNIFORM 
FLUIDS,  by  J.  L.  Lebowitz  and  J  K.  Percus.  [1962] 
[8)p.  lnci.  t&b.  (AFOSR-4112)  (In  cooperation  with 
New  York  U. )  (aF  40(638)752)  AD  292937 

Unclassified 

Presented  at  meeting  ol  the  Amer.  phys.  Soc. , 
Northwestern  U. ,  Evanston,  Ill.,  June  19-21,  1962. 

Abstract  published  ir  Bull.  Amer.  phys.  Soc. , 

Series  H,  v.  7:  415,  June  19,  1962.  (T.tle  varies) 

Also  published  in  Jour.  Malh.  Phys.,  v.  4:  116-123, 
Jan.  1933. 

A  general  formalism  has  been  developed  for  obtaining 
the  low-order  distribution  functions  . . .  rq) 

and  the  thermodynamic  parameters  of  nonundorm 
equilibrium  systems  where  the  nonuniformity  is  caused 
by  a  potential  U(r).  The  method  consists  of  trans¬ 
forming  from  aa  initial  (undorm)  density  nQ  to  the 
final  desired  density  n(r)  via  a  functional  Taylor  ex¬ 
pansion.  When  n  is  chosen  to  be  the  density  in  the 
neighborhood  of  the  r'a  one  obtains  n^  as  an  expansion 

in  the  gradients  of  the  density.  The  expansion  parame¬ 
ter  is  essentially  the  ratio  of  the  microscopic  correla¬ 
tion  length  to  the  scale  of  the  inhomogeneities. 

Analysis  is  most  conveniently  done  in  the  grand 
ensemble  formalism  where  the  corresponding  thermo¬ 
dynamic  potential  serves  as  the  generating  functional 
[with  U(r)  as  the  variable]  for  the  nq.  The  transition 

from  U(r)  to  n(r)  as  the  relevant  variable  Is  accom- 
olished  via  the  direct  correlation  function  which  enters 
very  naturally,  relating  the  change  In  U  at  r2  due  to 
a  change  In  n  at  r  .  It  is  thus  essentially  the  matrix 
inverse  of  the  2-narticle  Ursell  function.  The  recent 
results  of  SUUlnger  and  Buff  on  the  thermodynamic 
potentials  for  nonuniform  systems  follow  as  a  special 
case  of  analysis  without  any  recourse  to  the  virlal 
expansion.  Thus,  they  hold  also  In  the  liquid  reg.on. 

In  a  succeeding  paper,  analysis  is  applied  to  obtam 
the  asymptotic  behavior  of  the  radial  distribution 
function  in  a  uniform  system. 
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Yeshiva  U.  [Graduate  Sc  iooi  of  Science]  New  York. 

DISSOCIATION  ROLE  OF  A  DIATOMIC  MOLECULE 
IN  AN  INERT  GAS  (.-Jbstract),  by  T.  A.  Bak  and 
J.  L.  Lebowitz.  [1962]  [ljp.  (In  cooperation  with 
New  York  U. )  (Sponsored  jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  49(636)753]  and 
Atomic  Energy  Commission)  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 

New  York,  Jan.  24-27.  1962. 

Published  in  Bull.  Amer.  Phys.  Soc. ,  Series  U, 
v.  7:  42,  Jan.  24,  1962. 

The  dissociation  rate  of  a  dilute  solution  of  diatomic 
molecules  In  an  Inert  gas  which  is  suddenly  raised  to 
a  high  temperature  was  investigated.  A  classical 
impulsive  collision  model  is  used  for  the  interaction 
between  the  diatomic  molecules  and  the  solvent  gas 
which  is  treated  as  a  temperature  bath  at  a  temperature 
T.  Explicit  calculations  have  been  carried  out  for  a  1 
dimensional  harmonic  model  (including  also  transitional 
degrees  of  freedom  assumed  to  be  in  equilibrium  with 
the  reservoir).  In  which  the  diatomic  molecule  is 
assumed  to  dissociate  as  soon  as  its  vibrational  energy 
exc<  5ds  the  dissociation  energy  E.  An  apparently 
general  result  was  obtained  (independent  of  the  form 
of  the  vibrational  potential)  for  the  dissociation  rate 

K(E)  in  '.he  region  E  »  kT;  K(E)  <e  RT  [  f  (E)]  (E}, 

where  f(£)  dE  is  the  probability  of  the  molecule  having 
vibrational  energy  in  the  range  dE  when  it  is  in  equilib¬ 
rium  at  temperature  T,  and  r  (E)  is  the  time  between 
col’icitMis  for  molecules  with  vibrational  energy  E. 

Thij  ma>  be  related  to  the  maximum  amplitude  of 
vibration  and  is  much  larger  and  in  better  agreement 
with  experiment  ..  n  the  K  obtained  from  a  weak 
interact,  'n  model. 
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Yeshiva  U.  [Graduate  School  of  Science]  New  York. 

DYNAMICAL  STUDY  OF  BROWNIAN  MOTION  (Abstract), 
by  J.  L.  Lebowitz  and  E.  L.  Rubin.  [1962]  [lfc. 

[AF  49i638)753]  Unclassilled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. .  New 
York,  Jan.  24-27,  1962. 

Published  in  Bull.  Ame\ .  Phys.  Soc. ,  Series  n, 

V.  7;  22,  Jan.  24.  1962. 

A  study  was  made  on  the  motion  of  Brownian  particles 
in  a  fluid,  (through  the  time  evolution  of  their  distribu- 
tionfunction),  from  a  dynamical  point  of  view;  i.  e. , 
without  a  priori  introduction  of  purely  stochastic  ele¬ 
ments.  Tne  method  consists  of  rewriting  the  Liouville 
equation  for  the  joint  distribution  u,  of  fluid  and 
Brownian  particle  (which  may  itself  be  composi»e)  as  a 
pair  of  coupled  non- linear  equations  for  the  distribution 
function  of  the  Brownian  particle  f.  and  the  conditional 
distribution  of  the  fluid  (u/f).  These  equations  are  then 
solved  by  an  iteration  procedure  which  is  essentially 
an  expansion  in  the  ratio  of  the  ''effective"  velocities  of 
Brownian  and  fluid  particles.  A  Fokker-Planck  type 
equation  for  the  Drown ian  particles  was  obtained.  The 
next  order  yields  a  simple  correction  for  spatially 
nonuniform  distributions  of  Brownian  particles.  The 
evaluation  of  the  higher  order  terms  lead  lo  some 
serious  difficulties  which  will  be  discussed.  The  re¬ 
lationship  between  this  procedure  and  the  Kirkwood 
theory  of  liquids  is  also  being  investigated. 
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Yeshiva  U.  (Graduate  School  of  Science]  New  York. 

RADIAL  DISTRIBUTION  FUNCTIONS  IN  CRYSTALS 
AND  FLUIDS  (Abstract),  byj.  L.  Lebowitz,  J.  K. 
Percus,  and  1.  J.  Zucker.  (1962)  [l]p.  (In 
cooperation  with  New  York  U. )  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under 
[AF  49(633)753]  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
Northwestern  U. ,  Evanston,  Ill. ,  June  19-21,  1962. 

Published  In  Bull.  Amer.  Phys.  Soc. ,  Series  D, 
v.  7;  415,  June  19,  1962. 

A  study  is  being  made  of  the  qualitative  nature  of  the 
2-partlcle  distribution  function  n2(rj,  r2)  with 

particular  reference  to  its  long-range  behavior  In 
crystals  and  fluids.  In  a  box  with  periodic  boundary 
conditions,  r-2(r r2)  =  n2(r, ,  r ,,)  and  in  the  limit  of 

2 

the  system  becoming  infinite  Is  equal  to  n  g(r).  The 
low-k  behavior  of  o(k),  the  Laplace  transform  of  g(r) 
is  studied.  This  yields  the  moments  of  (g-1)  and  may 
thus  give  Information  about  the  existence  of  long-range 
order.  cr(k)  is  related  to  <pkp  -  k  >,  where  pk  is  the 
Fourier  transform  of  the  density.  In  the  crystalline 
state,  pk  may  be  expressed  In  terms  cf  the  normal 
coordinates  and  o(k)  evaluated  for  some  harmonic 
crystals.  For  a  1-dimensional  system  with  nearest 
neighbor  forces,  <r(k)  is  given  directly  m  terms  of  the 
thermodynamic  parameters  of  the  system;  o(k) 

=  [n  exn(p(p  -  It)  -  u(p))-n]‘\  where  p,  the  chemical 
potential  and  p,  the  pressure,  are  measured  in  units 
of  temperature.  The  absence  of  phase  transitions 
here  implies  the  existence  of  all  the  moments  of  (g-1) 
and  the  absence  of  long  range  order. 
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Yeshiva  U.  (Graduate  School  cf  Science]  New  York. 

ASYMPTOTIC  BEHAVIOR  OF  THE  RADIAL  DISTRI¬ 
BUTION  FUNCTION,  by  J.  L.  Lebowitz  and  J.  K. 
Percus.  [1962]  [7 Jp.  inch  refs.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
[AF  AFOSR-62-64]  and  Atomic  Energy  Commission) 

Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc. , 
New  York  U.  N.  Y. .  Jan.  23-26,  1963. 

Abstract  cu~  lished  in  Bull.  Amer.  Phys.  Soc. , 
-Series  H.  v.  8:  32,  Jan.  23,  1963. 

Use  p  -pushed  in  Jour.  Math.  Phys. ,  v.  4:  248- 
254,  Feb.  1963. 


The  pair  distribution  function  in  a  uniform  classical 
fluid  is  equivalent  to  the  1-body  density  when  1 
particle  is  fixed.  An  implicit  relation  lor  this 
nonuniform  density  is  found  by  a  functional  expansion 
of  the  difference  cf  chemical  potential  and  external 
potential  about  its  value  for  a  system  of  uniform  density. 
A  linearization  of  this  expansion,  followed  by  retention 
of,  at  most,  second  derivatives  of  the  inhomogenlty, 
reproduces  the  Omstein- Zernicke  relations  for  the 
asymptotic  pair  correlation.  Linearization  alone  calls 
for  the  sum  of  internal  potential  and  direct  correlation 
function  io  vanish  asymptotically.  This  relation  is 
developed  for  the  case  of  weak  long-range  forces, 
resulting  in  the  Debye-Huckel  expression  for  an  electron 
gas,  and  reproducing  the  asymptotic  correlations  of 
the  Kac-Uhlenbeck-Hemmer  1-dlmcnsional  model.  The 
relation  is  also  shown  to  foUow  from  the  virial  expan¬ 
sion  for  the  direct  correlation  function. 
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Yeshiva  U.  [Graduate  School  of  Science]  New  York. 

DISSOCIATION  OF  DIATOMIC  MOLECULES,  by  T.  A. 
BakandJ.  L.  Lebowitz.  [1962]  [9)p.  incl.  refs. 

[AF  AFOSR-62-64]  Unclassified 

Published  in  Faraday  Soc.  Discussions,  v.  33:  189-197, 
1962. 

A  diatomic  molecule  is  considered  ap  2  hard  spheres 
connected  by  a  spring.  It  is  imbedded  in  a  gas  of  hard- 
sphere  atoms,  which  is  assumed  to  be  'n  thermal 
equilibrium  at  all  times.  Only  a  1 -dimensional  model 
is  considered,  and  the  possiblUty  of  multiple  collisions 
during  an  encounter  is  neglected.  The  molecule  is 
assumed  to  dissociate  immediately  ’■•hen ever  its  vibra¬ 
tional  energy  exceeds  E.  The  density  in  the  phase  space 
of  the  diatomic  molecule  is  described  by  the  Licuville 
equation  for  the  isolated  molecule  with  an  added  collision 
integral  for  collisions  with  the  gas  atoms.  Since  the 
gas  is  assumed  in  equilibrium  this  integral  ,-quation  is 
linear.  The  rate  constant  for  dissociations  is  found 
directly  from  the  integral  equation  and  (for  small  mass 
of  the  gas  atoms)  after  its  redaction  to  a  Fokker- 
Planck  equation. 
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Yeshiva  U.  [Graduate  School  of  Science]  New  York. 

CREATIVITY  AND  EFFECTIVE  INSEPARABILITY, 
byR.  M.  Smullyan.  [1962]  [ll}p.  (AFOSR-64-0231) 
(AF  AFOSR-63-433)  AD  432519  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc. ,  v.  109: 
135-145,  Oct.  1963. 

Some  new  characterizations  of  creativity  and  effective 
inseparability  (as  well  as  some  closely  allied  nations) 
which  seem  surprisingly  weak  are  obtained.  These  re¬ 
sults  are  in  some  respects  stronger  than  those 
previously  obtained  in  other  studies  of  the  theory  of 
formal  systems. 
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Zaragosa  U.  (Soatn) 

QUANTUM  MECHANICAL  APPLICATIONS  TO 
CLASSICAL  PERTURBATION  THEORY,  by  L.  M. 
Garrido.  Final  rept.  July  30.  1962,  7,5.  (AFC6R- 
3545)  (AF  EOAR  61-33)  AD  285291  Unclassified 

In  this  study  of  classical  mechanics  using  the  methods 
of  quantum  mechanics,  a  HUbert  space  Is  Introduced, 
and  an  action  principle  for  classical  fields  and 
Schwinger's  action  principle  for  classical  mechanics 
deduced.  A  general  perturbation  theory,  is  presented 
and  methods  are  spoiled  to  the  study  of  plasma's 
adiabatic  invariants,  plasma's  confinement  between 
magnetic  mirrors,  and  classical  transport  coefficients. 


3352 

Zator  Co. ,  Cambridge,  Mass. 


WANTED:  A  REACTIVE  TYPEWRITER,  by  C.  N. 
Mooers.  Final  rept.  Oct.  19G2,  25p.  lncl.  refs. 
(Rept.  no.  ZT3-142)  (AFOSR-2711)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  49(528)376,  Gmelin  Institute,  National 
Institutes  of  Health  and  Rome  Air  Development 
Center)  AD  400349  Unclassified 


Some  critical  remarks  are  directed  at  many  current 
and  fashionable  topics  in  information  retrieval.  The 
information  crisis  is  attributed  to  the  challenge  of  new 
machines,  not  to  an  unexpected  surge  in  literature.  The 
concentration  on  retrieval  selector  machines  is  dis¬ 
counted  as  misplaced  emohasis.  Programs  in  which 
information  retrieval  is  an  activity  for  Independent 
effort  at  each  documentation  center  at  r  described  as 
dated  and  leading  to  unnecessary  duplication  of  costly 
effort.  Thesaurus  building  ts  analyzed  as  a  neo- 
unlterm  aberration  undertaken  In  the  mistaken 
belief  that  thesaurus  word  lists  can  discover  mean¬ 
ings  in  texts.  Compound  descriptors  and  their 
algebra  are  mentioned.  The  very  important  future 
use  of  remote  computers  by  means  of  typewriters 
in  the  library  with  wire  connection  to  the  computer 
is  described.  Such  wire- connected  typewriters  are 
called  "reactive  typewriters. "  The  Impediments  to 
getting  reactive  typewriters  are  enumerated.  Appro¬ 
priate  wire-connecting  typewriters  having  both  upper 
and  lower  case  characters  are  only  available  at  exorbi¬ 
tant  cost  at  present,  i.  e. ,  about  $10.  000  for  each  type¬ 
writer  terminal.  Arguments  are  given  to  snow  that  the 
cost  should  be  in  the  order  of  $500  to  $1000  for  the  sa 
small  library  users.  Omissions  of  necessary  hardware 
in  contemporary  computing  machines  are  listed. 
Programming  languages  for  the  reactive  typewriter  are 
discussed,  and  the  features  of  the  TRAC  language  are 
mentioned.  Some  of  the  broader  capabilities  and  conse¬ 
quences  of  the  reactive  typewriter  are  sketched.  A 
plea  is  made  for  cooperation  by  potential  users  to  insist 
that  the  manufacturers  make  available  reactive  tvoe- 
wrlter  equipment  at  reasonable  prices.  (Contractor's 
abstract) 
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2880 
1670 
2352 
3078 
2747 
1994 

2233 

1585 

510 

3001 

2565 

2560 

2007 

2008 
2009 
3330 

1589 
2435 
1230 

719 

726 

2979 

2980 
2161 
2083 

1902 

1903 
734, 3306 

2345 

2910 

690 

351 

806 

2204 

1525 

1899 

1544 

3092 

2881 

3140 

3281 

2655 

1407 

1408 

1409 

2 

2771 

1590 

1591 
1609 
1552 
3074 

611 

2373 

193„ 


Item  No. 

2156 

3337 

2158 

3204 

2163 

2567 

2164 

3240 

2169 

398 

2177 

3153 

2188 

195 

2189 

196 

2190 

374 

2191 

375 

2192 

1120 

2193 

1937 

2194 

94 

2195 

3195 

2196 

2052 

2197 

1509 

2198 

3241 

2200 

691 

2202 

10 

2204 

2816 

2206 

2848 

220E 

749 

2216 

2415 

2218 

3164 

22i9 

2165 

2220 

2166 

2224 

812 

2226 

1016 

2228 

2589 

2229 

40 

2230 

77 

2232 

2797 

2236 

3225 

2237 

1496 

2242 

1155 

2244 

2123 

2246 

1026 

2247 

2662 

2248 

1586 

2251 

340 

2253 

2162 

2254 

773 

2256 

2442 

2257 

225 

2258 

3075 

2261 

68 

2264 

2578 

2267, 

V.  1 

1044 

2257, 

V.  2 

1045 

2269 

2202 

2270 

1593 

2271 

2663 

2272 

1251 

2273 

802 

2274 

684 

2276 

1176 

2277 

576 

2278 

2115 

2280 

2412 

2281 

2590 

>  798  < 


5JR  FORCE  SCIENTIFIC  RESEARCH 


4FOSR- 


06R  Control  No.  Index 


Item  No. 

Item 

2284 

2416 

AFOSR- 

2398 

3101 

2293 

26G1 

2399 

3341 

2294 

3157 

2400 

302 

2295 

988 

2406 

2445 

2300 

1587 

2407 

244 

23CI 

612 

2408 

245 

2302 

2469 

2409 

1545 

23C3 

2490 

2410 

1546 

2304 

1368 

2411 

2418 

2305 

1384 

2412 

631 

3306 

1277 

2413 

309 

2307 

2028 

2415 

2334 

2310 

817 

2416 

1167 

2311 

1257 

2417 

2446 

2312 

692 

2418 

774 

2313 

2734 

2419 

2419 

2314 

2735 

2422 

1394 

2317 

2384 

2427 

2627 

2318 

2981 

2428 

203 

2319 

2982 

2431 

3079 

2321,  PI.  B 

1326 

2432 

592 

2322 

2330 

2433 

1973 

2326 

2269 

2434 

2817 

2327,  pt.  1 

1497 

■>435 

2818 

2327,  pt.  2 

1496 

2437 

2628 

2327,  Pt.  3 

1499 

2445 

352 

2327,  Pt.  4 

1500 

2446 

246 

2327,  Pt.  5 

1501 

2450 

1595 

2333 

2769 

2451 

545 

2334 

232 

2452 

2276 

2339 

2911 

2455 

954 

2342 

50 

2456 

1360 

2344 

3040 

2459 

547 

2347 

1331 

2460 

1640 

2350 

29 

2473 

3031 

2352 

101 

2474 

1278 

2353 

3282 

2475 

247 

2355 

3283 

2476 

24t 

2357 

960 

2477 

1547 

2359 

2417 

2479 

735 

2360 

2748 

2480 

3067 

2361 

2749 

2481 

3196 

2362 

3183 

2482 

3032 

2363 

3302 

2483 

989 

2364 

2526 

2484 

2098 

2365 

1932 

2185 

3308 

2371 

1594 

2489 

715 

2375 

2023 

2450 

3087 

2376 

2163 

2500 

1548 

2377 

1245 

2501 

2591 

2384 

2044 

2504 

488 

2385 

2572 

2505 

714 

2386 

2333 

2510 

2670 

2387 

3307 

2517 

200 

239C 

3235 

2518 

201 

2392 

132 

2519 

202 

2394 

1911 

2521 

2519 

2397,  Pt.  1 

1522 

2525 

2503 

2397,  Pt.  2 

1523 

2526 

764 

2397,  pt.  3 

1524 

2527 

3236 

■*799 


AIR  FORCE  SCIENTIFIC  RESEARCH 


06R  Control  No,  Index 


Arcs R-  2523 

2529 

2521 

2522 
2532 

2534 

2535 
2537 
2540 
254' 

2542 

2545 

rut 

2549 

2552 

2553 

2554 

2555 
2555 

2557 

2558 

2559 
2552 
2563 
2554 

2566 

2567 

2568 

2569 

2570 

2571 

2572 

2574 

2575 
2376 

2576 

2579 

2580 

2581 

2582 

2583 

2585 

2586 

2587 

2588 

2589 

2590 

2591 

2592 

2593 

2595 

2596 

2599 

2600 
2601 
2602 
2608 
2810 
2611 
2612 


Item  No. 


2270 

2277 

2960 

2070 

474 

1144 

1145 

2385 

2386 

2387 


AF06R-  2613 

2614 

2615 

2616 

2617 

2618 
2619 
2622 

2623 

2624 


2388 

2173 

1998 
501 

1361 

1993 

1991 

1992 

1999 
1005 


2628 

2629 

2632 

2633 
26S4 
2635 

2637 

2638 

2639 

2640 


2700 

408 

2558 

2819 

2820 
2821 

737 

3173 

1822 

1944 


2641 

-642 

2643 

2645 

2646 

2647 

2648 

2649 

2652 

2653 


416 

2147 

90S 

3174 
353 
234 

3175 
1270 

82 

1248 


2654 

2655 

2656 

2657 

2658 
2661 
2662 

2663 

2664 

2665 


2165 

2108 

2186 

187 

2945 

738 

739 
2002 
2996 
3068 


2667 

2868 

2669 

2672 

2674 

2676 

2683 

2689 

2690 

2691 


2346 

2039 

3198 

3199 
96? 

3200 
678 

3276 

962 

3046 


2693 

2694 

2695 

2696 

2697 
2696 

2699 

2700 
2791 
2702 


■»  800  < 


Item  No. 

955 

2439 

2694 

1596 

854 

1006 

1158 

948 

706 

707 

1431 

1432 
2608 

2353 

2354 
1989 
1548 
2915 
1108 
2822 

1173 

2199 

183 

2335 

2336 

2337 
1163 
3284 

2447 
2912 

2448 
2461 
2634 

2449 
341 

1378 

3179 

1171 

2140 

1272 

3028 

931 

3103 

1033 

1610 

1938 

716 

717 
923 

3154 

3147 

2257 

2258 

2259 
3237 

1125 

1126 
1127 
2278 

475 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OGR  Control  No.  Indtr 


Item  No. 


Item  No. 


AFOSR- 


2703 

2124 

AFOSR- 

2609 

1107 

2704 

1443 

2811 

276 

2705 

1502 

2316 

1434 

2700 

1168 

2817 

1313 

2710 

3264 

2819 

155# 

2711 

3352 

2827 

2363 

2712 

3065 

2830 

2958 

2713 

3309 

2832 

2194 

2714 

782 

2833 

2195 

2715 

783 

2834 

2001 

2717 

2285 

2836 

1308 

2716 

2785 

2840 

685 

2719 

2786 

2845 

3285 

2721 

2544 

2847 

1939 

2727 

1597 

2849 

1029 

27?,9 

2551 

2851 

1410 

2732 

2048 

2855 

2104 

2740 

2234 

2856 

1433 

2742 

2235 

2859 

1268 

2744 

2957 

2860 

2196 

2745 

2000 

2862 

1908 

2748 

985 

2864 

3324 

2749 

2671 

2865 

3327 

2750 

249 

2888 

3069 

2751 

2450 

2871 

859 

2752 

2389 

2880 

1330 

2753 

3325 

2882 

2364 

2754 

39 

2885 

2365 

2755 

2946 

2886 

1505 

2757 

1109 

2887 

1034 

2758 

1110 

2888 

1413 

2759 

1350 

2890 

1906 

2760 

321C 

2891 

2739 

2761 

3219 

2695 

3228 

2763 

1986 

2896 

2972 

2764 

682 

2897 

2811 

2765 

311 

2898 

2451 

2766 

1321 

2970 

1331 

2768 

618 

2*0i 

1332 

2769 

1023 

2903 

1421 

2770 

2462 

2904 

1422 

2771 

2089 

2906 

1423 

2774 

2812 

2907 

1424 

2775 

2813 

2910 

1462 

2777 

906 

2911 

949 

2778,  V.  1 

3002 

2913 

502 

2778,  V.  2 

3003 

2914 

1128 

2779 

2111 

2915 

1129 

2760 

303 

2916 

697 

2785 

3106 

2918 

2192 

2786 

840 

2923 

442 

2769 

797 

2925 

1907 

2790 

798 

2929 

1146 

2791 

3333 

2931 

2260 

2792 

2362 

2933 

2271 

2794 

2025 

2934 

479 

2801 

2236 

2936 

3220 

2802 

2049 

2937 

869 

2803 

2050 

2938 

2017 

2807 

54 

2939 

752 

801  - 


OSR  Control  No.  Index 


AIR  FORCE  SCIENTIFIC  RESEARCH 


2940 

Item  No. 

2823 

2941 

2824 

2942 

2825 

2943 

2826 

2944 

2827 

2949 

228 

2647 

439 

2948 

102 

2949 

384 

2950 

3229 

2951 

214 

2952 

307 

2954 

1977 

2955 

1004 

2956 

784 

295? 

2947 

2958 

2157 

2959 

2158 

2960 

740 

2961 

2750 

2963,  pt.  1 

2266 

2963,  Pt.  2 

2267 

2968 

2420 

2969 

2421 

2970 

571 

2972 

3112 

2974 

3011 

2975 

2125 

2977 

3155 

2978 

3148 

2980A 

918 

2980B 

919 

2981 

785 

2983 

1172 

2984 

1910 

2985 

2193 

2987 

277 

2993 

3107 

2995 

218 

2996 

219 

2998 

2882 

3000 

2883 

3003 

741 

30C4 

2292 

3005 

2478 

3007 

503 

2008 

2609 

300? 

1169 

3010 

898 

3011 

899 

3013 

119 

3014 

120 

3015 

1750 

3016 

211 

3017 

250 

3018 

1611 

3024 

1978 

3025 

731 

3027 

182 

3029 

3177 

AFOSR-  3030 

3031 

3032 

3033 

3034 
3040 

3042 

3043 
304S 

3050 

3051 
3053 
3056 
305? 

3064 

3065 

3086 
3067 

3066 
3082 

3087 

3088 
3100 

3103 

3104 

3105 

3106 
3109 
3112 
3116 

3120 

3121 

3122 

3123 
3126 

3128 

3129 

3131 

3132 

3133 

3134 

3135 

3139 

3140 

3141 

3146 

3147 
3155 
3157 

3160 

3161 

3162 

3163 

3164 

3165 

3166 

3169 

3170 
3172 
3177 


Item  No. 


2141 

1017 

2252 

2069 

1427 

2244 

2340 

1252 

2173 

2237 

2903 

2814 

2408 

1635 

683 

2828 

2829 

2491 

2492 
2132 

1976 

3081 

3149 

2071 

2272 

2273 
2961 
1558 
1511 

446 

511 

220 

221 

222 

2770 

2953 

2954 
1130 
113? 

1132 

1133 
3109 

388 

389 
813 

2129 

2342 

1598 

2787 

2279 

2126 

517 

518 

519 
1671 
2966 
3226 

9GC 

.174 

1494 


->  802  < 


AFOSR- 


A1R  FORCE  SCIENTIFIC  RESEARCH 


06R  Control  No.  Index 


Item  No. 


3178 

2486 

3179,  Pt.  1 

1042 

3179,  Pt.  2 

1043 

3181 

2788 

3182 

1255 

3184 

356 

3187 

1134 

3188 

1135 

3189 

1136 

3190 

3026 

3191 

1159 

3192 

3012 

3193 

2962 

3194 

29C3 

3195 

1488 

3196 

1311 

3197 

1309 

3198 

2422 

3200 

23 

3201 

688 

3202 

28 

3203 

720 

3206 

548 

3207 

687 

3208 

229 

3218 

2357 

3219 

1538 

3223 

2772 

3227 

808 

3230 

2225 

3233 

2168 

3236 

2027 

3238 

2587 

3240 

3156 

3243 

2024 

3248 

1951 

3249 

1952 

3254 

3217 

3261 

2620 

3267 

308 

3269 

2908 

3271 

635 

3272 

636 

3276 

1395 

3277 

2504 

3278 

2541 

3279 

2043 

3280 

3184 

3281 

2105 

3284 

2293 

3286 

2294 

3307 

1289 

3313 

1096 

3314 

1097 

3317 

1099 

3321 

491 

3322 

841 

3334 

167 

3335 

1 58 

3336 

169 

Item  No. 


3340 

520 

3342 

499 

3343 

505 

3348 

288 

3362 

2391 

3364 

2142 

3367 

1227 

3370 

361 

3371 

2592 

3376 

2525 

3382 

1472 

3383 

2013 

3384 

838 

3385 

1232 

3389 

769 

3391 

1774 

3396 

3014 

3398 

2423 

3400 

354 

3404 

2988 

3406 

3022 

3409 

312 

3419 

1435 

3422 

916 

3426 

1191 

3427 

2889 

3428 

2890 

3429 

2347 

3432 

1980 

3433 

1961 

3434 

1982 

3436 

2106 

3438 

34 

3439 

2171 

3440,  Pt.  1 

1919 

3440,  Pt.  2 

1920 

3441 

1147 

3442 

1327 

3443 

1374 

3453 

2014 

3457 

932 

3463 

43 

3464 

2484 

3465 

2485 

3467 

2487 

3469 

1428 

3470 

1429 

3471 

1430 

3472 

759 

3473 

2802 

3477 

1170 

3479 

1491 

3480 

3104 

3481 

2348 

3482 

2349 

3483 

1398 

3484 

2810 

3485 

31-38 

3486 

2374 

3487 

925 

>  803  < 


OSR  Control  No.  I telex 


AIR  FORCE  SCIENTIFIC  RESEARCH 


AF06R- 


348* 

Item  No. 

1560 

34*0 

1599 

3402 

1868 

3493 

1669 

34*4 

1678 

3495 

1027 

3497 

2029 

3498 

2440 

3501 

1551 

3503 

399 

3508 

2297 

3512 

1925 

3516 

2693 

3522 

492 

3527 

2568 

3529 

2188 

3529 

1513 

3530 

1634 

3531 

55 

3532 

2732 

3533 

2205 

3534 

56 

3535 

2731 

3336 

3331 

3537 

946 

3539 

1256 

3540 

69 

3541 

3259 

3542 

3280 

3543 

2072 

3544 

3 

3545 

3351 

3546 

3013 

3547 

1473 

3548 

1474 

3557 

1*61 

3559 

1510 

3564 

1751 

3565 

1752 

3566 

366 

3569 

538 

3572 

2407 

3573 

339 

3575 

1995 

3576 

1996 

3387 

2045 

355! 

504 

3600 

2593 

3606 

2220 

3609 

2061 

3613 

1350 

3624 

1226 

3637 

2231 

3648 

1974 

3648 

299 

3654 

1753 

3656 

1152 

3661 

409 

3662 

410 

3663 

411 

Item  No, 


3870 

278 

3671 

2133 

3672 

2751 

3873 

70 

3675 

799 

3678 

1622 

3684 

2752 

5885 

2753 

3688 

3754 

3687 

2755 

3685 

2756 

3689 

2757 

3892 

1623 

3693 

3076 

3694 

3077 

3895 

974 

3696 

975 

3697 

976 

3693 

977 

3699 

732 

3701 

1953 

3703 

2197 

3704 

71 

3705 

1315 

3705 

1316 

3707 

1317 

3709 

1318 

3710 

786 

3711 

2409 

3714 

2073 

3715 

3021 

3716 

1950 

3717 

1450 

3718 

31 

3732 

1030 

3736 

926 

3737 

1958 

3740 

1687 

3741 

124 

3742 

2413 

3744 

390 

3746 

3216 

3748 

1962 

3758 

1399 

3759 

1400 

3762 

1926 

3763 

1323 

3764 

917 

3766 

2680 

3767 

1328 

3769 

2074 

3770 

2358 

3778 

2681 

3779 

1922 

3781 

2677 

3782 

3016 

3783 

1927 

3785 

142 

3736 

2053 

3789 

2557 

■»  504  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


AFOSR- 


06R  Control  No.  Index 


Item  No. 

Item 

3790 

1612 

AFOSR- 

3943 

2698 

3791 

765 

3944 

927 

3794 

86 

3945 

928 

3604 

2570 

3946 

2040 

3800 

2571 

3955 

2830 

3808 

711 

3956 

2831 

3£17 

46G 

3957 

830 

3824 

745 

3961 

1516 

3826 

2983 

3965 

1650 

3830 

2328 

3968 

1162 

3831 

1600 

3969 

nos 

3832 

2784 

3873 

2583 

3833 

842 

5974 

1775 

3835 

1352 

3976 

2493 

3836 

1353 

3977 

2494 

3837 

843 

3978 

249$ 

3860 

1279 

3979 

2425 

3861 

1100 

3980 

2436 

3865 

3207 

3984 

385 

3867 

667 

3985 

2030 

3871 

2974 

3989 

1534 

3872 

3286 

3989 

972 

3873 

1624 

3990 

372 

3874 

3180 

3994 

506 

3875 

1579 

3998 

1258 

3877 

742 

7999 

115 

3880 

959 

4000 

3288 

3881 

2798 

4001 

241 

3882 

2003 

4002 

1228 

3885 

2300 

4003 

2331 

3886 

3287 

4004 

2332 

3387 

95 

4007 

736 

38118 

704 

4012 

1177 

3889 

2483 

4010 

2182 

3890 

3339 

4017 

2183 

3893 

2429 

4029 

595 

>897 

981 

4030 

596 

3898.  V.  1 

965 

4039 

597 

3898.  V.  2 

966 

4040 

598 

3899 

2159 

4041 

2109 

3900 

2424 

4042 

1964 

3901 

96 

4043 

2208 

3903 

1625 

4044 

87 

3905 

2743 

•*045 

3176 

3906 

1959 

4047 

300 

3907 

2922 

4048 

301 

3908 

2923 

4050 

321 

3809 

3242 

4051 

681 

3910 

2289 

4052 

3139 

3911 

754 

4053 

3137 

3812 

44 

4054 

3138 

3926 

944 

4055 

3096 

3928 

2729 

4057 

1156 

3931 

818 

4058 

3025 

3932 

819 

4059 

125 

3933 

820 

4060 

2265 

3934 

821 

4061 

1150 

3938 

1904 

4062 

1475 

3939 

1561 

4063 

1476 

3940 

£310 

4064 

1477 

'  805  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSH  Control  No, 

A70SR- 


Index 

Item  No.  Item  No. 


4066 

4 

AF06R- 

4181 

1032 

4oes 

5 

4183 

47 

4009 

462 

4185 

1539 

4071 

1948 

4188 

950 

4073 

469 

4189 

1009 

4074 

1562 

4190 

1436 

4073 

2645 

4191 

1773 

4076 

1639 

4192 

3232 

4077 

1637 

4193 

3105 

4018 

1672 

4194 

2697 

4079 

2464 

4195 

1334 

4080 

2916 

4196 

1335 

4081 

2219 

4197 

1336 

4082 

2707 

4198 

1337 

4083 

2815 

4199 

1338 

4085 

till 

4201 

1916 

4108 

1651 

4202 

1037 

4110 

963 

4204 

1339 

4111 

945 

4205 

921 

4112 

3344 

4206 

2191 

4125 

2633 

4212 

2789 

4127 

2639 

4213 

1601 

4128 

2640 

4214 

1602 

4130 

2301 

4217 

693 

4131 

2302 

4218 

448 

4132 

2303 

4219 

449 

4134 

2304 

4223 

1192 

4135 

2305 

4224 

718 

4136 

2306 

4225 

1628 

4137 

2307 

4226 

1754 

4138 

2308 

4228 

3294 

4139 

2309 

4229 

3295 

4140 

2310 

4231 

3296 

4141 

2311 

4232 

3297 

4142 

2312 

4233 

1674 

4143 

2313 

4234 

1983 

4144 

2314 

4235 

2359 

4145 

2315 

4236 

2010 

4146 

2316 

4238 

3089 

4148 

257 

4239 

1647 

4152 

2563 

4242 

2368 

4153 

884 

4243 

2369 

4154 

2917 

4244 

951 

4157 

150 

4245 

787 

4161 

2924 

4247 

794 

4162 

2443 

4248 

795 

4163 

2099 

4249 

6 

4164 

1157 

4251 

1231 

4165 

1627 

4274 

3041 

4166 

391 

4275 

2253 

4167 

392 

4278 

593 

4168 

151 

4282 

1028 

4169 

152 

4283 

2696 

4170 

1008 

4292 

2239 

4171 

2366 

4297 

1165 

4173 

1333 

4298 

562 

4173 

540 

4299 

3178 

4178 

2367 

4302 

1629 

4179 

1504 

43C5 

2287 

41  SO 

493 

4306 

1140 

■»  806  < 


.UR  FORCE  SCIENTIFIC  RESEARCH 


03R  Control  No.  Index 


Rem  No. 


Rem  No. 


AFOSR- 


4307 

762 

AF08R- 

4408 

1613 

4304 

273 

4410 

1987 

4311 

3163 

4411 

3017 

4312 

2135 

4413 

2956 

4313 

2057 

4414 

3181 

4314 

2058 

4415 

1451 

431 S 

2059 

4416 

3116 

4318 

2392 

4417 

3117 

4318,  Pt.  2 

2393 

4418 

3118 

4319 

2832 

4419 

3119 

4321 

978 

4420 

3120 

4322 

1046 

4421 

2641 

4324 

1025 

4422 

901 

4325 

2714 

4423 

563 

4327 

1038 

4436 

3209 

4328 

1039 

4439 

402 

4334 

1040 

4446 

1148 

4338 

3277 

4461 

2664 

4337 

2240 

4472 

2143 

4338 

541 

4473 

1233 

4339 

3023 

4475 

507 

4341 

2355 

4480 

1371 

4343 

315C 

4483 

2594 

4344 

1417 

4502 

2466 

4345 

1418 

4503 

2*52 

4346 

1437 

4504 

2453 

4347 

143C 

4505 

2467 

4348 

1439 

4506 

2468 

4349 

1440 

4508 

2469 

4352 

2041 

4509 

2470 

4353 

615 

451C 

2465 

4358 

2121 

4514 

1552 

4359 

2672 

4516 

342 

4361 

3015 

4522 

1642 

4362 

2281 

4529 

2523 

4333 

2282 

4530 

2524 

4364 

2066 

4531 

2879 

4365 

1310 

4532 

2477 

4366 

2274 

4536 

1614 

4367 

1137 

4540 

2495 

4368 

3088 

4541 

2497 

4589 

'  2673 

4542 

2498 

4371 

3205 

4548 

316 

4372 

'nao 

4551 

2404 

4373 

’ 

4555 

2580 

4374 

4556 

343 

4376 

...  J 

4557 

341 

4380 

2765 

4558 

* 

4381 

1266 

4564 

2572 

4382 

425 

4571 

844 

<383 

264 

4572 

1414 

4304 

3048 

4573 

51 

•T85 

30*9 

4574 

619 

4400 

1478 

4579 

2075 

4402 

2338 

4581 

1329 

4403 

235 

4582 

2674 

4404 

2984 

4583 

1425 

4405 

198 

4584 

3027 

4407 

111 

4585 

1138 

*  807  < 


06 R  Control  No.  Index 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Item  No. 


AT  OCR-  4586  35 

4537  36 

4588  .  37 

45W  1141 

4580  617 

4581  3018 

4593  2969 

4597  2076 

4503  S3 

4? 33  2454 

4504  212 

4603  2110 

4615  1031 

4620  521 

4624  3665 

4626  11 

4635  962 

4638  963 

4639  1645 

4841  2758 

4645  3289 

4346  3290 

4647  3293 

4650  31f3 

4658  3291 

4665  2006 

4673  1101 

4675  2581 

4000  2575 

4882  528 

4683  529 

4<85  530 

4687  1923 

4890  1153 

4691  2431 

4694  3083 

4898  522 

4899  523 

4701  2164 

4713  1 

4719  2471 

4720  2V72 

4727  217 

4729  13H 

4737  2955 

4746  2011 

4747  643 

4748  265 

4749  3328 

4751  133 

4755  803 

4769  1646 

4778  1563 

4780  1689 

4787  5S9 

4790  2967 

4796  357 

4803  263 

4815  1495 

4820  1389 


Item  No. 


AFOSB-  4829  2884 

4832  2060 

4863  940 

<869  2054 

4870  2055 

4875  549 

4875  2512 

4899  292 

4904  48 

4905  1924 

4909  2038 

4912  3194 

4919  23C 

4942  2766 

4949  1349 

4970  1776 

4980  2573 

4981  393 

4984  1679 

4985  394 

4987  1638 

5003  755 

5005  3247 

5006  3248 

5007  3249 

5008  3250 

5009  3251 

5013  2891 

5014  1777 

5031  1778 

5033  1779 

5036  2925 

5040  191 

5045  2564 

5050  476 

5062  2569 

5063  147 

5081  1301 

5084  2081 

5108  1481 

5113  849 

5115  2525 

5121  788 

5133  2084 

5171  591 

5174  2740 

5194  2595 

5202  3146 

5215  2708 

5250  599 

5271  223 

5287  2275 

5299  1369 

5312  2268 

5316  3135 

5345  432 

5346  433 

5360  266 

5-166  653 

5467  654 


>  8C8  < 


afosr- 


AF06R-DRA-62 


AFOSR-J 


AIR  FORCE  SCIENTIFIC  RESEARCH 

OGR  Contr&i  No.  Index 

Item  No.  Item  No. 


5488 

655 

AFOSR-J 

117 

3246 

55C8  - 

698 

118 

2S56 

5522 

3050 

120 

2746 

5535 

52 

121 

251 

123 

1760 

124 

1761 

5 

57 

125 

1782 

7 

58 

126 

3210 

8 

65 

127 

290 

9 

59 

129 

1290 

11 

606 

13 

60 

130 

2989 

14 

61 

131 

2632 

15 

62 

154 

826 

18 

2035 

135 

1965 

19 

2036 

137 

323 

141 

3123 

21 

63 

142 

3326 

22 

64 

14! 

1452 

144 

I960 

145 

3189 

1 

1351 

4 

204 

148 

450 

6 

1467 

152 

1154 

7 

2545 

153 

1755 

9 

2546 

157 

1756 

10 

1468 

158 

2646 

11 

1603 

139 

2144 

13 

2555 

161 

1945 

14 

1259 

*62 

2990 

15 

508 

163 

2547 

154 

705 

16 

1020 

18 

322;  2540 

166 

680 

27 

1104 

168 

271 

31 

3019 

169 

910 

35 

463 

174 

2255 

37 

3193 

175 

837 

39 

2611 

176 

2256 

42 

686 

178 

3230 

43 

481 

179 

922 

45 

1517 

181 

3086 

183 

678 

V. 

2170 

48 

3182 

185 

2520 

50 

1527 

186 

2138 

52 

464 

187 

1661 

54 

1372 

188 

979 

56 

192 

190 

1662 

59 

495 

195 

2370 

61 

2904 

196 

1010 

67 

2209 

197 

1011 

80 

1021 

198 

750 

199 

751 

84 

2280 

85 

689 

200 

1441 

86 

649 

201 

.4*3 

87 

650 

203 

1340 

96 

237 

204 

1341 

102 

1385 

205 

938 

104 

3223 

207 

708 

105 

412 

206 

1463 

106 

1512 

209 

1035 

107 

3245 

211 

141 8 

212 

3064 

■»  809  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No.  Index 


Item  Vo. 


219 

1112 

221 

483 

222 

3252 

za 

3253 

224 

1113 

228 

108 

227 

2148 

229 

2833 

231 

2834 

232 

2835 

233 

1342 

234 

1343 

235 

1344 

236 

1345 

237 

2350 

238 

205 

239 

1121 

240 

1122 

241 

190 

242 

3243 

244 

809 

245 

2351 

248 

2094 

245 

2095 

250 

2096 

251 

426 

252 

3334 

253 

258 

254 

£59 

256 

1324 

2*7 

2576 

259 

171 

260 

2596 

262 

1012 

263 

1013 

264 

404 

265 

1149 

260 

108 

267 

624 

269 

470 

270 

2648 

271 

2299 

272 

1520 

273 

1521 

274 

1757 

278 

1114 

280 

3165 

281 

3244 

285 

3036 

286 

3035 

287 

1260 

289 

206 

290 

207 

294 

2905 

295 

2906 

296 

3329 

297 

88 

298 

109 

300 

2507 

301 

2508 

Item  No. 


302 

2246 

303 

2247 

304 

2248 

310 

2249 

312 

a>2 

316 

3123 

317 

537 

318 

1453 

319 

1921 

320 

2629 

321 

668 

322 

669 

323 

C70 

324 

2515 

326 

2516 

327 

2970 

330 

2149 

331 

2849 

338 

304 

341 

3190 

342 

403 

343 

1506 

344 

1507 

346 

968 

356 

3\23 

358 

1047 

362 

1160 

366 

2730 

368 

24SJ 

369 

3063 

370 

746 

372 

815 

373 

2172 

374 

2552 

375 

578 

376 

579 

364 

2251 

377 

580 

373 

581 

379 

582 

381 

1015 

382 

3192 

387 

2:r2 

388 

324 

389 

1493 

391 

1643 

392 

337 

393 

2836 

394 

283? 

395 

328 

396 

329 

400 

427 

407 

911 

413 

912 

417 

913 

419 

914 

421 

915 

425 

807 

426 

1604 

427 

3311 

■>  810  < 


AFOSR-J 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No.  Index 


Item  No. 


Item  Ho. 


432 

434 

437 

439 

439 

440 

441 

443 

444 

445 

446 
449 

449 

450 
452 
458 
461 
466 
468 

471 

472 

473 

474 

475 

479 

480 

481 
484 
498 
489 

494 

500 

001 

502 

503 

504 

505 
006 

507 

508 

510 

513 

517 

523 

524 

530 

531 
534 

536 

537 

538 

539 

540 

541 

542 

543 
546 
549 

551 

552 


633 

634 
2430 
1615 
2042 
2377 
2150 
2020 

294 

295 

2623 

2625 

551 

3151 

443 

941 

572 

933 

2241 

1036 

45 

123 

2iS2 

173 

2574 

2850 
2759 
1514 

2871 

2872 

1041 

2851 

2852 

2853 
2913 
2112 
1967 

594 

1280 

2657 

1997 

2678 

2517 

2948 

2873 
406 

2360 

1124 

2116 

1117 

2118 

1956 

1758 

1759 
2228 

2874 
478 

1115 

1454 

1455 


AFOf«~‘ 


555 

556 

557 
559 
582 
563 
585 

566 

567 

568 

569 

571 

572 
574 

579 

580 
5»i 
584 
587 

589 

590 

591 

592 

593 

594 
596 

598 

599 

604 

605 

606 

607 

608 
615 

617 

618 
620 
621 

623 

624 


11X6 

533 

3167 

2018 

512 

471 

84 

934 

85 

935 

936 
2612 
2613 

589 

419 

1243 

2717 

763 

1605 

2658 

413 

2649 

414 
625 

1760 

1761 
3292 
2333 

2650 
2432 

2553 

1416 

2712 

546 

326 

1606 

3316 

3317 
2621 
2153 


625 

626 
627 
631 
63* 

637 

638 

639 

645 

646 

647 

648 
651 
655 
655 
659 
661 
662 

664 

665 


2991 

531 

2858 

2341 

2839 

2085 

2086 
1531 
3299 
2356 

2875 

1489 

2051 

3206 

1947 

1518 

613 

614 
3093 

287 


>811  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No. 


AFOSR-J 


led  ex 

Item  No.  Item  No. 


667 

2630 

AFOSR-J 

812 

2535 

668 

2631 

814 

2536 

670 

193 

SIS 

2537 

682 

2161 

822 

1644 

688 

152C 

823 

1639 

691 

1117 

628 

2695 

693 

2547 

330 

1404 

696 

2651 

831 

2549 

699 

816 

832 

194 

702 

952 

833 

1917 

703 

1014 

834 

1918 

704 

2847 

835 

3273 

705 

1118 

836 

3274 

707 

472 

839 

496 

T.l'l 

2063  • 

840 

3160 

714 

2605 

842 

600 

716 

747 

843 

46 

’17 

2339 

845 

2550 

722 

716 

860 

766 

723 

617 

861 

709 

725 

2768 

864 

452 

727 

1652 

865 

554 

728 

811 

867 

1263 

734 

789 

868 

1264 

735 

790 

869 

1265 

736 

781 

871 

1253 

739 

2160 

872 

2909 

741 

482 

673 

1578 

743 

1229 

875 

317 

877 

2167 

744 

2992 

745 

1519 

879 

2559 

750 

3170 

2262 

751 

2682 

88 1 

2263 

755 

1402 

882 

1390 

756 

1403 

883 

1391 

758 

3254 

885 

2690 

759 

2189 

890 

605 

750 

1234 

892 

590 

763 

980 

894 

2606 

696 

2511 

764 

1365 

765 

2965 

900 

2361 

766 

1366 

904 

197 

775 

<51 

907 

226 

778 

3124 

913 

3166 

781 

1483 

S16 

110 

782 

1303 

923 

2513 

784 

827 

927 

2679 

785 

828 

931 

2713 

786 

2526 

934 

1305 

936 

1464 

788 

2527 

789 

2528 

937 

1465 

790 

2529 

939 

1466 

792 

2530 

941 

838 

795 

2531 

947 

3231 

796 

2532 

951 

3233 

797 

829 

953 

497 

801 

230 

955 

2242 

805 

2533 

956 

2243 

811 

2534 

957 

2614 

961 

835 

>  812  < 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


AFOSR- J 


OSR  Control  No.  iwlex 

Item  No.  Item  No. 


963 

886 

AFOSR-J 

lose 

2554 

966 

1456 

10W 

?§ 

972 

1392 

1103 

756 

974 

107 

1105 

2542 

978 

1783 

1113 

1802 

979 

1784 

1131 

2326 

980 

1894 

1139 

2483 

981 

1785 

1149 

361 

982 

1786 

1153 

604 

983 

1787 

1154 

1319 

984 

1788 

1165 

2198 

985 

1789 

1173 

1 69 

986 

1790 

1190 

1940 

987 

1791 

1191 

1941 

989 

1792 

1192 

1942 

991 

1793 

1194 

:-~<3 

992 

1794 

1198 

995 

1795 

1201 

3053 

996 

1796 

1202 

3034 

997 

1797 

1203 

2vi7 

998 

1798 

1204 

3638 

999 

1799 

1210 

178 

1005 

1800 

1212 

2119 

1006 

1801 

1217 

2597 

1008 

362 

1218 

2598 

1012 

2505 

1220 

1373 

1014 

1490 

1236 

1540 

1023 

3278 

1238 

990 

1027 

2973 

1251 

2559 

1028 

2799 

1252 

2560 

1030 

129 

1260 

626 

1031 

130 

1265 

2783 

1032 

131 

1267 

2226 

1033 

2C31 

1274 

2120 

1034 

801 

1277 

555 

1035 

2131 

1288 

158 

1038 

32 

1298 

830 

1040 

2800 

1299 

331 

1041 

1677 

1300 

832 

1042 

986 

1301 

833 

1043 

2405 

1305 

146 

1044 

964 

1307 

2661 

1044 

792 

1312 

2S18 

1046 

1626 

1326 

2371 

1047 

733 

1372 

3094 

1048 

1000 

1378 

851 

1049 

2500 

1380 

556 

1030 

188 

1382 

1895 

1051 

542 

53S3 

1896 

1060 

428 

1385 

1803 

1065 

429 

1397 

363 

’.073 

3168 

1398 

657 

1091 

376 

1405 

£58 

1083 

7 

1407 

659 

10?6 

377 

1408 

eso 

.'087 

378 

1420 

1419 

1088 

379 

1438 

627 

1092 

8 

1439 

628 

1(93 

380 

1441 

2968 

1034 

1225 

1442 

2969 

■»  813  <r 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSH  Coalrol  No.  Udix 


w 

* 

?; 

if 


I 

c. 


t 


V 


5 

S 

E 


Item  No. 


1151 

155 

1453 

434 

14S9 

3042 

148* 

3043 

1464 

3050 

1468 

3051 

1471 

2216 

1473 

2217 

1478 

12 

1480 

13 

1481 

14 

1482 

2613 

1484 

2619 

1466 

3038 

1495 

3342 

1505 

208 

1510 

2012 

1513 

2599 

1524 

835 

1525 

1354 

1527 

1355 

1528 

1356 

1535 

297 

1543 

213 

1547 

1804 

1548 

1805 

1549 

1605 

1550 

1807 

1551 

73 

1552 

573 

1553 

757 

1559 

2652 

1560 

2653 

1563 

2394 

1564 

2395 

1565 

2396 

1566 

2397 

1567 

2398 

1568 

2399 

1539 

2400 

1570 

2401 

1571 

2402 

1576 

2654 

1598 

112 

1599 

2340 

1601 

2122 

1602 

358 

1605 

113 

1606 

114 

1611 

2561 

1612 

1048 

1613 

1065 

1614 

1049 

1617 

1283 

1619 

453 

1622 

556 

AFOSR-04-  C0I4 
0027 
0030 
0032 
0033 
0034 
0035 
003* 
0037 
0038 

0047 
0048 
0057 
0062 
oteo 
0100 
01 2S 
0129 
0135 
0136 

0139 

0140 

0143 

0145 

0146 

0171 

•C72 

-J174 

02HS 

02C5 


0208 

0210 

0212 

0215 

0218 

0231 

0253 

0260 

0282 

0286 

0290 

0308 

0314 

0316 

0322 

0324 

0326 

0356 

0369 

0374 

0375 

0378 

0378 

0380 

0381 

03S0 

0400 

0414 

0432 

0436 


Item  No. 


3310 

444 

445 

1690 

2709 

2710 

1691 
1822 
2693 
1694 

2SS4 

834 

S29 

2221 

2615 

539 

2144 

1397 

2180 

33 

1631 
721 

2032 
21  CO 
2506 

1532 
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Behavior  -  Statistical  analysis 
1324,  2M3 

Behavior  -  Theory 

1325 

Behavior  (Cet)  -  Conditioned  reflexes 
603 

Behavior  (Call  -  Drug  effects 
2233 
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Behavior  (Cat)  -  Hypothalamus 
2719,  2724 

Behavior  (Cat)  -  Inhibition 
603,  <.'723 

Behavior  (Cat)  -  Lesion  effects 
2235 

Behavior  (Dolphin)  -  Conditioned  reflex 
707 

Behavior  (Insect)  -  Controlled  orientation 
2245 

Behavior  (Insect)  -  Visual  perception 
2774 

Behavior  (Monkey)  -  Stimulation  effects 
493 

Behavior  (Physiology)  -  notation  effects 
1025 

Behavior  (Psychology)  -  Approach  motivation 
3063 

Behavior  (Psychology)  -  Birds 
200-202 

Behavior  (Psychology)  -  Birth  order 
1910 

Behavior  (Pyschology)  -  Data  processing  systems 
1269 

Behavior  (Psychology)  -  Decision  malting 
1268 

Behavior  (Pvschology)  -  Intelligence  Uctors 
2090 

Behavior  (Psychology)  -  Mathematical  models 
2782 

Bella vior  (Psychology)  -  Racial  prejudice 
2195 

Behavior  (Psychology)  -  Repression- sensitization  scale 
3061 

Behavior  (Psychology)  -  Response  timing 
1267 

Behavior  (Psychology)  -  Signal  detection 
19CS 

Behavior  (Sociology)  -  Attitudes 
1156,  1157,  2198 

Behavior  (Sociology)  -  Role  analysis 
1155 

Benzenes  -  Energy  transfer 
2628 

Benzenes  -  Excitation 
2627 

Benzenes  -  Triplet  state 
2626 

Benzidine  rearrangement  -  Mechanism 
1469,  1470 

Benzophenones  -  Free  radicals 
3175 

Beryllium  -  Atomic  properties 
1286 

Beryllium  -  Deuteron  bombardment 
3186 

Bervllium  -  Fermi  surface 
514 

Beryllium  -  Molecular  energy 
534 

Beryllium  isotopes  (Radloactti'e)  -  Nuclear  cluster  structure 
881 

Bervllium  Isotopes  (Stable)  -  Distorted- arave  analysis 
867 

acta  decay  -  Angular  correlations 
1474,  1475 
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Beta  particles  -  Radioactive  decay 
3119 

Beta-brass  alloys  •  Color  changes 
3029 

Betatrons  -  Control  systems 
2341 

Bla-etyl  vapor  -  Decomposition 
2S28 

Blacetyl  vapor  -  Excitation 
2627 

Bibliography  -  Aerodynamics 
2426 

Bibliography  -  Aerospace  medicine  and  biology 
1445-1447 

Bibliography  -  Astrodynamlcs 
978 

Bibliography  -  Chelate  compounds 
2135 

Bibliography  -  Electric  propulsion 
49 

Bibliography  -  Human  engineering 
3095 

Bibliography  -  Spectroscopy 
817 

Blcycllc  compounds 

see  Cyclic  compounds 
see  Polycyclic  compounds 

Blcycioheptadiene  -  Chemical  reactions 
3304 

Blcyclobeptenyl  compounds  -  Intramolecular  rearrange¬ 
ment 
2743 

Bile  pigments  -  Preparation 
952 

Bile  pigments  -  Salt  formation 
949 

Blocontrol  systems  -  Feedback  theory 
359 

Bioelectric  changes  -  Origin 
1901 

Biological  clocks  -  Ecloston  rhythm 
1871 

Bioluminescence  -  Cytochrome  oxidase 
2714 

Biophysics  -  Cybernetics 
548 

Biopsychology  -  Mathematical  models 
545 

Birds  -  Internal  clocks 
202 

Birds  -  Navigation 
200-202 

Birds  -  Nest-building 
488 

Birds  -  Sound  reproduction  systems 
201 

Birefringence  -  Mathematical  analysis 
611,  614,  1905,  1906 

Birefringence  -  Measurement 
610 

3trefringence  -  Relaxation  time 
1907 

Birefringence  -  Temperature  effects 
614 

Birefringence  -  Theory 
1905 

Birefringence  -  Time  dependence 
1907 
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Birth  order  -  Leadership  qualities 
1910 

Bismuth  -  Magnetic  fields 
1768 

Bismuth  alloys  •  Electrical  properties 
735 

Bismuth  compounds  -  Heat  content 
3280 

Bismuth  crystals  -  Magnetoreflection 
1761 

Bismuth  isotopes  -  Nuclear  energy  levels 
1704 

Bismuth  Isotopes  {Radioactive)  -  Beta  spectra 
2065 

Bismuth  tellurlde  -  Thermoelectric  power 
1820 

Bismuth  tellurlde  -  Transport  properties 
1817 

Blackbody  radiation  -  Bandwidth 
2658 

Blackbody  radiation  -  Coherence 
2635,  2657 

Blackbody  radiation  -  Production 

64 

Blood  -  Osmosis 
941 

Blood  circulation  -  Hormone  effect 
838 

Blood  circulation  -  Measurement 
1406,  1424 

Blood  circulation  -  Pressor  amines 
1418 

Blood  plasma  (Dog)  -  Adrenocorticotropic  hormones 
3275 

Blood  pressure  -  Drug  effects 
SOM 

Blood  pressure  -  Measurement 
1423 

Blood  pressure  (Cat)  -  Afferent  regulation 
2725 

Blood  vessels  -  Constriction 
941 

Blood  relume  -  Cardiovascular  control 
943 

Blunt  bodies  -  Aerodynamic  configurations 
2035 

Blunt  bodies  -  Film  cooling 
2037 

Blunt  bodies  -  Fluid  flow 
783 

Blunt  bodies  -  Heat  transfer 
2671,  2672 

Blunt  bodies  -  Hypersonic  flow 
37,  2797 

Blunt  bodies  -  Supersonic  flow 
392 

Bolometers  -  Design 
93 

Boltzmann  equation  -  Model 
3088 

Bone  -  X-ray  diffraction  analysis 

1414 

Bone  (Sheep)  -  Strontium  content 
1408 

Borides  -  Crystal  structure 
3103 


Bornyl  radicals  -  Chemical  reactions 
2734,  2735 

Boron  compounds  -  Crystal  structure 
143-145 

Boron  compounds  -  Mathematical  models 
144 

Boron  compounds  -  Preparation 
3205 

Boron  compounds  -  Structural  properties 
142 

Boron  hydrides  -  Exchange  reactions 
1348 

Bose  gas  -  Perturbation  theory 
1119 

Bosons  -  Decay 

2532,  2845 

Bosons  -  Field  theory 
2839 

Bosons  -  Interactions 
2847 

Bosons  -  Parity 
2530 

Bosons  -  Resonance 
1297 

Bosons  -  Wave  functions 
160,  3182 

Boundary  layer 

see  also  Laminar  boundary  layer 
see  also  Turbulent  boundary  layer 

Boundary  layer  -  Aerodynamic  configurations 
2759 

Boundary  layer  -  Expansion  effects 
1661 

Boundary  layer  -  Integral  equating 
14,  17 

Boundary  layer  -  Pressure  effects 
2129,  2131 

Boundary  layer  -  Recombination  reactions 
719 

Boundary  layer  -  Supersonic  flow 
392,  2128,  2798 

I .  undary  layer  -  Transition 
2497 

Boundary  layer  -  Turbulence 
2129,  2131,  2404 

Boundary  layer  -  Two-dimensional  flow 
2499 

Boundary  layer  -  Viscosity 
781 

Boundary  layer  -  Wind  tunnel  tests 
2404 

Boundary  layer  theory  -  Differential  equations 
388 

Boundary  layer  theory  -  Mathematical  analysis 
2798  ,  2799,  2801 

Boundary  layer  transitions  -  Pipes 
1367 

Boundary  layer  transitions  -  Turbulence 
1366 

Boundary  value  problems  -  Functions 
1455 

Brain  -  Auditory  response 
1634 

Brain  -  Blood  flow 
1420 

Brain  -  Drug  effects 
43 
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Brain  -  Function 
2068 

Brain  -  Metabolism 
1913 

Brain  -  Models 
435,  2058 

Brain  -  Motor  responses 
1536 

Brain  -  Reticular  formation 
2722 

Brain  (Cat)  -  Acoustical  pathway 
920 

Brain  (Cat)  -  Blood  flow 
1421,  1424 

Brain  (Cat)  -  Blood  pressure 
1423 

Brain  (Cat)  -  Carbon  dioxide  uptake 
2094,  2095 

Brain  (Cat)  -  Cooling 
1531 

Brain  (Cat)  -  Drug  effects 
44,  46 

Brain  (Cat)  -  Electrical  responses 
603 

Brain  (Cat)  -  Electroencephalographlc  analysis 
435,  602,  2365 

Brain  (Cat)  -  Electrophysiology 
2716-2720 

Brain  (Cat)  -  Evoked  responses 

2085  ,  2086 

Brain  (Cat)  -  Glucose  uptake 
1421 

Brain  (Cat)  -  Hormone  effect 
3272 

Brain  (Cat)  -  Lesion  effects 
2720,  2724 

Brain  (Cat)  -  Mechanisms 
2365 

brain  (Cat)  -  Physiology 

44,  46,  911,  914,  1032 
Brain  (Cat)  -  Pulse  waves 
1423 

Brain  (Cat)  -  Red  nucleus 
1535 

Brain  (Cat)  -  Sleep 
602 

Brain  (Cat)  -  Stimulation 

911,  912,  1007,  1003,  1072,  1538. 

2086,  2233  ,  2365,  2713,  2V24 
Brain  (Cat)  -  Telencephallc  ablations 

2086 

Brain  (Cat)  -  Tracer  studies 
2096 

Brain  (Dolphin)  -  Neurophysiology 

706 

Brain  (Dolphin)  -  Stimulation 

707 

Brain  (Man)  -  Radiation  effects 
3104 

Brain  (Man)  -  Stimulation 
1538 

Brain  (Monkey)  -  Cortical  responses 
714,  2670 

Brain  (Monkey)  -  Degeneration 
1375-1377 

Brain  (Monkey)  -  Stimulation 
493 


Brain  (Rabbit)  -  Auditory  response! 

1533 

Brain  (Rabbit)  -  Cortical  responses 
1532 

Brain  (Rabbit)  -  Stimulation 
913 

Brain  (Rat)  -  Inhibition 
2235 

Brain  (Rat)  -  Lesion  effects 
2238 

Brain  activity  (Monkey)  -  Vibration  effects 
433 

Brain  activity  (Rabbit)  -  Hypercapnia 
496 

Brain  activity  (Rat)  -  Hormone  effect 
497,  498 

Brain  functions  Conference 
431 

Brass  crystals  -  Resistivity 
605 

Brazed  joints  -  Plastic  deformation 
1638 

Bremsstrahlung  -  Beta  particle  reactions 
3119 

Bremsstrahlung  -  Cross  sections 
2843 

Bremsstrahlung  -  Spectrographlc  analysis 
2835 

Bromine  isotopes  (Radioactive)  -  Decay 
900 

Bromine  isotopes  (Stable)  -  Relaxation  time 
66 

Bronzes  -  Phase  studies 
2406 

Brownian  motion  -  Mathematical  analysis 
2051 

Brownian  motion  -  Stochastic  processes 
146 

Buckling  -  Mathematical  analysis 
126,  3015-3017 

Buckling  -  Pressure  effects 
704 

Buckling  -  Theory 
126 

Butenes  -  Oxymercuratlon 
2046 

Butenes  -  Shock  tube  studies 
800 

Butyl  lithium  -  Heat  of  formation 
1425,  1426 

Butyl  phthalate  solutions  -  Vapor  prersure 
2201 


Cadmium  -  Deformation 
705 

Cadmium  -  I-evel  crossing 
636,  653 

Cadmium  -  Zeeman  resonance 
637 

Cadmium  alloys  -  Fracture 
705 

Cadmium  ions  -  Hydrolysis 
2682,  2689 

Cadmium  isotopes  (Radioactive)  -  Dipole  moments 
641 

Cadmium  Isotopes  (Radioactive)  -  Hyperflne  structure 
635,  639,  654 
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Cadmium  Isotope*  (Radtoucuve)  -  Level  crossing 

638 

Cadmium  Isotopes  (Radioactive)  -  Lifetimes 
Ml 

Cadmium  Isotopes  (Radioactive)  -  Nuclear  moments 
638,  664,  665 

Cadmium  Isotopes  (Stable)  -  Lifetime 

646 

Cadmium  Isotopes  (Stable)  -  Zeeman  levels 

644 

Cadmium  sulfide  crystals  -  Contact  potential 
3861 

Caffeine  -  Biosynthesis 
748 

Calctte  -  Impurities 
350 

Calcium  aluminate  -  Crystal  structure 
5 

Calcium  compounds  -  Chemical  reactions 
7 

Calcium  compounds  -  Crystal  structure 
8,  1141 

Calcium  compounds  -  Paramagnetic  resonance  spectra 
1140,  1141,  2238 

Calcium  compounds  -  Zeeman  splitting 
1771,  1772 

Calcium  Isotopes  (Radioactive)  -  Dipole  moment 
619 

Calcium  Isotopes  (Radioactive)  -  Lifetimes 
655 

Calcium  isotopes  (Radioactive)  -  Nuclear  reactions 
17<2 

Cslc-itun  Isotopes  (Stable)  -  Decay  schemes 
861 

Calcium-alumina  mixtures  -  Chemical  reactions 
7 

Calclum-bartum- silicon- oxides  -  Crystallographic  analysis 

4 

Capacitors  -  Magnetic  field  effects 
2260 

Carbodltmldes  -  Molecular  structure 
2808 

Carbon  -  Electron  scattering 
2881 

Carbon  -  Mitaltlc  properties 
445 

Carbon  -  Spectra 
2851 

Carbon  compounds  -  Microbial  growth 
2239-2242 

Carbon  dioxide  -  Biosynthesis 
2094,  2095 

Carbon  dioxide  -  Emits! vtty 
3020 

Carbon  dioxide  -  Vibrational  relaratton 
1620 

Carbon  Isotopes  (Stable)  -  Half-life 
362 

Carbon  Isotopes  (Stable)  -  Proton  reactions 
2538 

Carbon  monoxide  -  Band  spectra 
3253 

Carbon  monoxide  -  Chemical  reactions 
1016 

Carbon  monoxide- cytochrome  oxidase  -  Chemical  reactions 
2716 


Carbonyl  radical  -  Spectra 
672 

Cardiovascular  system  -  Blood  pressure 
2725 

Carotenoids  -  Biochemical  analysis 
3159,  3160 

Caslmidlne  -  Molecular  structure 
1089 

Casimlroedlne  -  Molecular  structure 
1091 

Catalysto  -  Flavoprotetns 
2714,  2715 

Catalytic  reactions  -  Chromatographic  analysis 
1349 

Catalytic  react!  ns  -  Mechanisms 
1987 

Catecholamines  -  Chemical  reactions 

1038 

Catecholamines  -  Pharmacological  analysis 

1039 

Catecholamines  -  Separation 

1040 

Catecholamines  -  Synthesis 
2252 

Cavity  resonance  -  Perturbation  theory 
2257 

Cavity  resonators  -  Design 
2109 

Celestial  mechanics  -  Particle  trajectories 
230 

Celestial  mechanics  -  Perturbation  theory 
230 

Cells  (Biology)  -  Physiology 
1393 

Cells  (Biology)  -  Vasopressin  content 
3273,  3274 

Cellular  Regulatory  Mechanisms  -  Symposium 
1480 

Central  nervous  system  -  Blood  circulation 

2720 

Central  nervous  system  -  Color  stimulation 
713,  714 

Central  nervous  system  -  Fatigue  effects 
2014 

Central  nervous  system  -  Hypertension 

2721 

Ceramic  materials  -  Dielectric  properties 
2262 

Ceramic  materials  -  Ductility 
399 

Ceramic  materials  -  Electrical  properties 
77-79 

Ceramic  materials  -  Mlcrostructural  properties 
402 

Cerebral  cortex  -  Conditioned  reflex 
2357 

Cerebral  cortex  -  Drug  effects 
2237 

Cerebral  cortex  -  Neuromuscular  transmission 
2069 

Cerebral  cortex  (Cat)  -  Acoustical  responses 
1831 

Cerebral  cortex  (Cat)  -  Electrical  activity 
911 

Cerebral  dominance  -  Analvsls 
138 
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Cerebral  hemispheres  -  Functions 
139 

Cerebral  potentials  -  Light  responses 
1538 

Cerebral  tissues  -  Bioassay 

1913,  1914 

Cerebral  tissues  -  Drug  effects 
1917 

Cerebral  tissues  -  Enzyme  activity 
1912,  1915 

Cerebral  tissue  -  Membrane  potential 
1911 

Cerebral  tissues  -  Stimulation 

1914,  1917,  1918 

Cerenkov  detectors  -  Applications 
1692 

Cerenkov  radiation  -  Spectral  distribution 
2431 

Cerenkov  radiation  -  Theory 
1695 

Cerium  dioxide  -  Electrical  conductance 
78,  79 

Cerium  isotopes  (Radioactive)  -  Decay  processes 
3127 

Cesium  -  Recombination  reactions 
42 

f  Cesium  -  Surface  interactions 

1850 

Cesium  discharges  -  Microwave  interferometry 
1206 

Cesium  ions  -  Charge  neutralization 
3070 

Cesium  Isotopes  (Radioactive)  -  Beta  spectra 
2065 

Ceslum-nltrate-aluminum  system  -  Combustion  products 
91 

Cesium  plasma  -  Spectra 
90 

Cesium  vapor  -  Absorption 
632 

Cesium  vapor  -  Alkali  metal  attach  studies 
992,  998 

Cesium  vapor  -  Atomic  eneryy  levels 
2999 

Cesium  vapor  -  Chemical  reactions 
992 

Cesium  vanor  -  Optical  absorption 
642 

Cesium  vt>por  -  Optical  properties 

Cesium  vapor  -  Photon  excitation 
C64 

Cesium  vapor  lamps  -  Design 
1212 

Cetacea  -  Learning 
707 

Cetacea  -  Vocal  behavior 
706.  708 

Chain  reactions  -  Applications 
2544 

Charge  neutralization  -  Theory 
3070,  3071 

Charged  particles  -  Coulomb  scattering 
1557 

Charged  particles  -  Decay  schemes 
2530 
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Charged  particles  -  Motion 
929 

Charged  particles  -  Nuclear  scattering 
2093 

Charged  particles  -  Production 
1178 

Chelate  compounds  -  Bibliography  “ 

2135 

Chemical  bonds  -  Mathematical  analysis 
1288 

Chemical  bonds  -  Nuclear  spins 
2395 

Chemical  engineering  -  Control  systems 
2451 

Chemical  reactions 

see  also  specific  types  of  reactions,  e.g. , 

Oxidatior-reduction  reactions 

Chemical  reactions  -  Addition 
615,  617,  2551 

Chemical  reactions  -  Alkylation 
2553 

Chemical  reactions  -  Catalysis 
1987 

Chemical  reactions  -  Chlorination 
616 

Chemical  reactions  -  Decarboxylation 
2435 

Chemical  reactions  -  Decomposition 
238,  2010,  3042 

Chemical  reactions  -  Deoxymercu ration 
2048 

Chemical  reactions  -  Dissociation 
1878,  2548 

Chemical  reactions  -  Equilibrium  studies 
2686-2688 

Chemical  reactions  -  Exchange  reactions 
283-285,  604,  835,  2547,  2548 

Chemical  reactions  -  Hydrogenation 
162-166 

Chemical  reactions  -  Hydrogenolysis 
2165,  2166 

Chemical  reactions  -  Ion  exchange 
2545 

Chemical  reactions  -  Ionization 
1850 

Chemical  reactions  -  Kinetics 

276,  960,  1483,  1796,  1851,  1878,  25® 

Chemical  reactions  -  Mechanisms 
1483,  1501,  1941,  2551 

Chemical  reactions  -  Nitration 
275 

Chemical  reactions  -  Oblation 

769,  805,  1509,  1510,  1822,  2008 

Chemical  reactions  -  Oxymercuration 
2046 

Chemical  rea-tions  -  Ozonation 
3093 

Chemical  reactions  -pH  effects 
1483 

Chemical  reactions  -  Photolysis 

27E,  277,  279,  549,  1*96,  1499-1501,  1503, 
1937,  1939,  2436-2430 

Chemical  reactions  -  Photoredw  'on 
2615 

Chemical  reactions  -  Photosynthesis 
2608,  2609 


>  879  <- 


air  force  scientific  research 


Subject  Index 


Chemical  reactions  -  polymerization 
1934,  1935 

Chemical  reactions  -  Pressure  effects 

442 

Chemical  reactions  -  Pyrolysis 
799.  3043,  3092 

Chemical  reactions  -  RaJioiysis 

443 

Chemical  reactions  -  Recombination  reactions 
1283 

Chemical  reactions  -  Reduction 
2007-2009 

Chemical  reactions  -  Replacement  reactions 
895 

Chemical  reactions  -  Solvolysis 
61 7  2047 

Chemical  reactions  -  Substitution 
274.  896.  2102,  2546 
Chemical  reactions  -  Sulfinalion 
1429 

Chemical  reactions  -  Synthesis 

1796,  1878,  2552,  2554.  2732-2735,  3041 
Chemical  reactions  -  Temperature  factors 
7 

Chemical  reactions  -  Thermal  decomposition 
3033.  3034,  3037,  3039 
Chemical  reactions  -  Thermal  arrangement 
3032 

Chemical  reactions  -  Ultrasonic  waves 
1483 

Chemical  techniques  -  Polishing 
507 

Chemoreceptors  -  Sensitivity 
1491-1493 

Chlorella  -  Photosynthesis 
3022 

Chlorine  -  Spectra 
776 

Chlorine  isotopes  -  Nuclear  energy  levels 
1745 

Chlorine  Isotopes  (Stable)  -  Magnetic  resonance  spectra 
1783 

Chlorine  Isotopes  (Stable)  -  Nuclear  quadrupole  resonance 
2394 

Chioroacetyl-d,  1-alanine  -  Spectra 
823 

Chlorophylls  -  Carotenoids 

47 

Chlorophylls  -  Spectra 

48 

Chloroplasts  -  Metabolism 
3228 

Chloroplasts  -  Photosynthetic  reactions 

2609,  2614,  3023,  3024,  3229-3231 
Chromates  -  Chemical  analysis 
2137 

Chromium  -  Electron  distribution 
481 

Chromium  -  Emission  studies 
1988 

Chromium  -  Spectra 
2885,  2894 

Chromium  -  X-ray  diffraction  analysis 
481 

Chromium  compounds  -  Magnetic  field  effects 
1758,  1759 


Chromium  compounds  -  Resonance 
1762.  1765 

Chromium  compounds  -  Zeeman  splitting 
1758 

Chromium  oxychloride  -  Crystal  structure 
2681 

Circuit  theory  -  Filters 
369 

Circuits  -  Harmonic  oscillation 
355 

Circular  plates  -  Thermal  stresses 
959 

Classical  fluids  -  Theory 
2277 

Classical  mechanics  -  Perturbation  theory 

no 

Classification  -  Computers 
2105 

Classification  -  Machines 
2446 

Classification  -  Svstems  analysis 
1167 

Classification  systems  -  Design 
1168,  1169 

Clathrate  hydrates  -  Structure 
2373,  2375.  2378 
Cobalt  complexes  -  Spectra 
1878 

Cobalt  complexes  -  Thermal  decomposition 
3033.  3034,  3039 

Cobalt  complexes  -  Thermal  rearrangement 
3032 

Cobalt  compounds  -  Crystal  structure 
482 

Cochlear  nucleus  (Cat)  -  Histograp'nlc  analysis 
1881 

Coding  -  Mathematical  analysis 
1858 

Coding  -  Sequences 
2467 

Coherence  -  Theory 
2638 

Coherence  time  -  Temperature  effects 
2658 

Cohomology  -  Operations 
2518 

Cohomology  -  Theory 
2514 

Coincidence  courting  -  Radioactive  isotopes 
3118 

Coincidence  processes  -  Moment  analysis 
3117 

Collision  models  -  Mathematical  analysis 
2757 

Colloids  -  Micelle  concentration 

2736 

Colloids  -  Properties 

2738 

Colloids  -  Propulsion  systems 
28 

Colloids  -  Stability 

2739 

Colloids  -  Thermodynamic  equilibrium 

2737 

Color  -  Nervous  system  organization 
713 
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Color  centers  -  Analysis 
USO 

Color  centers  -  Theory 
2GC4 

''olor  vision  -  Analysis 
714 

olor  vision  -  Test  methods 
1342,  1344 

Combinatorial  analysis  -  Determination 
2151 

Combinatorial  analysis  -  Theory- 
2153 

Combustion  -  Acoustic  properties 
2775,  2776 

Combustion  -  Differential  equations 

2439 

Combustion  -  Instability 
2439,  2440,  250*4 

Combustion  -  Kinetics 
1303,  1309 

Combustion  -  Mathematical  analysis 

2440 

Combustion  -  Mechanism 
92 

Combustion  -  Supersonlcs 
957 

Combustion  -  Theory 
3135,  3136 

Combustion  naves  -  Properties 
2678 

Communication  networks  -  Operations 
371 

Communication  networks  -  Structure 
1271 

Communication  networks  -  Synthesis 
1200 

Communication  networks  -  Terminal  capacities 
1199,  1271 

Communication  systems  -  Channel  reliabilities 
365 

Communication  systems  -  Design 
81,  364 

Communication  systems  -  Electrical  networks 
363 

Communication  theory  -  Coding 
2150 

Communication  theory  -  Multipath  transmission 
2531 

Communication  theory  -  Noise  detection 
2927 

Communication  theory  -  Signals 
2513 

Communication  theory  -  Signal- to- noise  ratio 
2930 

Communication  theory  -  Speech  analysts 
2002 

Communication  theory  -  Statistical  analysis 
2939 

Complex  compounds  -  Association  constants 
851 

Complex  compounds  -  Bonding  theory- 
3109 

^omplex  compounds  -  Electronic  structure 
2164 

■~omplex  compounds  -  Hydrolysis 
2163 


Complex  compounds  -  P  ase  studies 
23)6 

Complex  compounds  -  Spectra 
85’,  2060 

Complex  compounds  -  Synthesis 
2162-2164 

Complex  crystals  -  Band  structure 
2070,  2076 

Complex  formation  -  Theory 
2060 

Complex  Ions  -  Microwave  spectra 
2038 

Complex  molecules  -  Mc’.tcuar  structure 
1093 

Complex  variables  -  Integral  equations 
1456 

Complex  variables  -  Stein  manifolds 
2360 

Complex  variables  -  Theory- 
841 

Composite  materials  -  Mechanical  properties 
1637 

Composite  materials  -  Preparation 
1636,  1639 

Compressible  flow  -  Differential  equations 
2492 

Compressible  flow  -  Integral  equations 
2421 

Compressible  flow  -  Laminar  boundary  layer 
3021 

Compressible  flow  -  Mathematical  analysis 
2410,  2759 

Compressible  flow  -  Viscosity 
2420 

Compressible  flow  -  Vortices 
2492 

Compressible  materials  -  Creep 
2423,  2429 

Compression  -  Wavelength  effect 
126 

Computer  languages  -  Analysis 
1314.  2349 

Computer  languages  -  Errors 
2347,  2348 

Computer  languages  -  Programming 
1833 

Computer  languages  -  Programming  manual 
1853 

Computer  languages  -  Syntax 

2347,  2348,  2350,  2351,  3066 

Computer  languages  -  TASC 
1136 

Computer  languages  -  Translation 
1314,  2350,  2351 

Computer  programming  -  Linearization  methods 
2665 

Computer  programming  -  Optics 
2665 

Computer  programming  -  juristical  analysis 
2105 

Computers 

see  also  Analog  computers;  Digital  computers 

Computers  -  Aoplications 

260,  264  ,  405,  435,  595,  596.  593,  629,  630, 
lf?6,  1214,  1224.  3778 
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Computers  -  Convolution  coder. 

1812 

Computers  -  Design 

1186,  1189,  1862,  1208 

Computers  -  Efficiency 
179,  1214 

Computers  -  Errors 
1862 

Computers  -  Human  engineering 
3207,  3203 

Computers  -  Information  retrieval 
326S,  3'67 

Computers  -  Instrumentation 
1208 

Computers  -  Language 
23*6 

Computers  -  Linguistic  data  collection 
3067 

Computers  -  Magnetic  logic- 
1217 

Computers  -  Mathematic? J  analysis 
339 

Computers  -  Scientific  research 
137 

Computers  -  Shi f tin-,  register 
1189 

Computers  -  Statistical  analysis 
1231' 

Computing  cv-aponents  -  Error- correcting  codes 
1S1C 

Condensation  -  Kinetic  theory 
3179 

Condensation  reactions  -  Mechanisms 
1319 

Conditioned  reflex  -  Neurophysiological  analysis 
2357 

Conductivity 

see  also  as  a  subdivision,  e.  g. ,  Metals  - 
Conductivity 

Conductivity  -  Temjjerature  dependence 
790 

Conferences  -  Acoustics 
2003 

Conformal  transformations  -  Riemannlan  manifolds 
3217 

Conical  shells  -  Buckling 
3015-3017 

Conical  shells  -  Stresses 
3014 

Consciousness  -  Physiology 
1015 

Contamination  -  Electron  diffraction  analvsls 
771 

Continuum  mechanics  -  Elastic  solids 
212! 

Continuum  mechanics  -  Gas  flow 
390 

Continuum  mechanics  -  Theory 
2121 

Control  systems  -  Air  traffic 
1204,  1205 

Control  systems  -  Analog  computers 
2451 

Control  systems  -  Analysis 
38,  39,  684 

Control  systems  -  Applications 

449,  431,  476,  477,  1204,  1205 


Control  systems  -  Design 
1222,  2465 

Control  systems  -  Differentia!  equations 
448,  685,  1055.  2575,  2504 

Control  systems  -  Feasibility  studies 
1062 

Control  systems  -  Functions 
2103 

Control  systems  -  Linear  svstems 
452,  453.  772 

Control  systems  -  Mathematical  analysis 

354.  362,  652.  2107.  2461-2463.  2465.  2466, 
2576.  2771 

Control  systems  -  Noise 
2107 

Control  systems  -  Optimization 

690-692,  2461,  2463,  2464,  2472 

Control  systems  -  Performance 
2576 

Control  systems  -  Propulsion 
1047 

Control  systems  -  Radio  noise 
246c 

Control  systems  -  Scientific  research 
693.  1190 

Control  svstems  -  Stability 
362,  447,  2553 

Control  systems  -  Switching  circuits 
2575 

Control  systems  -  Synthesis 

39.  430,  454,  2461-2463 

Control  systems  -  Theory 

354.  446,  477,  2104,  2345,  2462.  2461 

Convection  -  Theorv 
2122 

Conversion  processes  -  Analysis 
3120,  312! 

Convex  sets  -  Asymmeti'c  bodies 
1138 

Convex  sets  -  Convex  polyhedr.. 

1125 

Convolution  codes  -  Error  prooablllty 
1812 

Cooling  -  Neurophysiological  applications 
1531 

Coordination  kinetics  -  Applications 

2544 

Coordination  reactions  -  Kinetics 

2545 

Copper  -  Diffusion  rate 
85 

Copper  -  Oxidation 
1822 

Copper  -  Resistivity 
1002 

Copper  alloys  -  Diffusion  rates 
1238 

Copper  alloys  -  Stress 
479,  907 

Copper  complexes  -  Thermal  decomposition 
3037 

Copper  compounds  -  Conductance 
2182 

Copper  compounds  -  Crystal  structure 
1090 

Capper  compounds  -  Dielectric  properties 
2182 
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Copper  compounds  -  Halogenatlon  reagents 
3300,  330! 

Copper  compounds  -  Hyperflne  structure 
757,  758 

Cooper  compounds  -  Thermodynamic  properties 
2313 

Copper  crystals  -  Contamination 
771 

Copper  crystals  -  Electron  dlKractlon  analysis 
7  09 

Copper  crystals  -  Lattice  coefficients 
119 

Copper  crystals  -  Mechanical  properties 
1541 

Copper  ions  -  Exchange  reactions 
2134 

Corneal  responses  -  Mechanisms 
1793 

Correlation  functions  -  Determination 
1880 

■Corrosion  -  Mechanism 
1512 

^ortex  (Cat)  -  Column  shape 
1124 

"osmic  radio  noise  -  Absorption 
310 

Cosmic  ray  storms  -  Dynamics 
2703 

Cosmic  ray  tracking  -  Applications 

2141,  2144 

Cosmic  cars  -  Alpha  particles 
3192 

Cosmic  rays  -  Auroral  rone 
1921 

Cosmic  rays  -  Bolivia 
2707-2710 

Cosmic  rays  -  Detection 
1732,  2544,  2707 
Cosmic  rays  -  Deuterons 
2633 

Cosmic  rays  -  Electrons 
571 

Cosmic  rays  -  Energy  spectra 

2639 

Cosmic  rays  -  Geomagnetic  factors 
3178 

Cosmic  ravs  -  Heary  nuclei 

1494 

Cosmic  rays  -  Intensity 
2703..  2710 

Cosmic  rays  -  Interactions 

1495 

Cosmic  rays  -  Isotopic  analysis 

2640 

Cosmic  rays  -  Measurements 

572,  1701,  1741.  1919,  1920 
Cosmic  rays  -  Nuclear  energy 
2641,  2642 

Cosmic  rays  -  Nuclear  Interactions 
2967 

Cosmic  rays  -  Photographic  analysis 
1732 

Cosmic  rays  -  Protons 
5/2 

Cosmi rays  -  Recording 

2142.  2969 


Cosmic  rays  -  Space  flights 
743 

Cosmic  rays  -  Spectra 
1556 

Cosmic  Rays  -  Symposium 
1696,  1697 

Cosmic  rays  -  Theory 
2709 

Cosmic  rays  -  Time  pattern 
1919,  1920 

Cosmic  rays  -  Tritons 
2633 

Coulomb  stripping  -  Theory 
1706 

Coupling  -  Band  structure 
853 

Coupling  constants  -  Calculation 
635,  654,  1454 

Cracking  -  Electromagnetic  waves 
958,  233,  9?1 

Creep  -  Mathematical  analysis 
2423,  2429 

Creep  -  Pressure  effects 
3143,  3145 

Cross  sections  -  Calculations 
2817,  2831 

Cross  sections  -  Energy  dependence 
1723 

Cross  sections  -  Measurement 
961 

Cross  sections  -  Topolog.cal  analysis 
2603 

Crosscorrelation  techniques  -  Applications 
438,  1883 

Cross-modulation  coefficients  -  Measurement 
659 

Cryogenics  -  Infrared  spectroscopy 
2744 

Cryogenics  -  Pumps 
2760 

Cryoscopic  methods  -  Applications 
2058 

Crystal  growth  -  Mechanism 
115 

Crystal  lattice  defects  -  Alkali  halides 
2285 

Crystal  lattices  -  Clathrate  hvdrates 
2373 

Crystal  lattices  -  Diffusion 
119 

Crystal  lattices  -  Specific  energy 
2101 

Crystal  lattices  -  Stresses 
3291 

Crystal  lattices  -  X-rav  diffraction  analysts 
2132 

Crystal  structure  -  Analysis 
4.  2533 

Crvstal  structure  -  Least  squares  analysis 
440,  441 

Crystal  structure  -  Least  squares  fitting 
145 

Crystal  structure  -  Neutron  diffraction  analysis 
2333 

Crystal  structure  -  Nuclear  quadrupole  resonance 
2386,  2387,  2396 
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'  7«iai  structure  -  Phase  studies 
2301 

Crystal  sti'-csure  -  Scientific  research 
2374 

Crystal  i-truciure  -  Snecfrographic  analysis 

2  KM 

Crv.val  structure  -  Test  equipment 
till 

Crystal  etpjctore  •  V'brations 
2378 

Crystal  structure  -  X-ray  diffraction  analysis 
5,  <5,  8,  2332,  2386,  2387,  2396 
Crystalline  hydrates  -  Structure 
2374 

Crystallization  -  Analysis 
3236 

CrystalKjaiu"’  -  Grain  boundary 
3292 

Crystallization  -  Pc’ymers 
2809 

Crystallography  -  Inlormation  storage 
2300 

Crystallography  -  Mathematical  analysis 
2599 
Crystals 

see  also  Single  crystals 

see  also  specific  crystals,  eg. .  Sodium  chloride 
crystals 

Crystals  -  Color  centers 
2546  ‘ 

Crystals  -  Deformation 
686 

Crystals  -  Differential  equations 
lSS*-,  2266 
Crystals  -  Ductility 
399 

Crystals  -  Electrostatic  properiles 
806 

Crystals  -  Foarler  transforms 
2832 

Crystals  -  Growth 
3231 

Crystals  -  Lattices 

119,  1940,  2101,  2132.  2235,  2373,  3291 
Crystals  -  Mechanical  properties 
393,  401 

Crystals  -  MOssbauer  effec: 

1573 

Crystals  -  Molecular  Interaction 
393 

Crystals  -  Optical  properties 
2915 

Crystals  -  Perturbation  theory 
1573 

Crystals  -  Powder  diffraction  analysts 
2334.  2333 

Crystals  -  Shear  stresses 
686 

‘"'rystals  -  Spectra 
287,  1940 

Crystals  -  Surface  structure 
2298 

Crystals  -  Thermal  vibrations 
1585 

Crystals  -  X-ray  diffraction  analysis 
774,  1586,  2266 

Current  sheet  -  Positive  electrode 
S3 


Cyanamldes  -  Molecular  structure 
2308 

1  yanoacetvlene  -  Thermodynamic  properties 
190 

Cybernetics  -  Control  systems 
2771 

Cybernetics  -  Learning 
1033,  1062 

Cybernetics  -  Meetings 
1801 

Cyclic  compounds  -  Chemical  reactions 
3303 

Cyclic  compounds  -  Intramolecular  rearrangement 
2143 

Cyclic  compounds  -  Photolysis 
549 

Cyclic  compounds  -  Rotational  constants 
S80 

Cyclic  compounds  -  Spectra 
570 

Cyclohezaces  -  Exchange  reactions 
335 

CvclOi'-uateo'S  -  Che  airal  reactions 
25;>t 

Cyclotrons  -  Operation 

Cylinders  -  Rea;  transfer 
2032 

Cylinders  -  Magnetic  fields 
17CJ 

Cylindrical  antennas  -  Transients 
1064 

Cylindrical  bodies  -  Dreg 
390 

Cylindrical  bodies  -  Elasticity 
3158 

Cylindrical  bod'es  -  Heat  transfer 
587,  2417 

Cylindrical  bodies  -  Hypersonic  flow 
37 

Cylindrical  bodies  -  Spin 
840 

Cylindrical  bodUa  -  Stresses 
1920,  2CiO,  2796 

Cylindrical  bodies  Surface  temperature 
637 

Cylindrical  shells  -  Buckling 
704 

Cylindrical  shells  -  Damping 
218 

Cylindrical  shells  -  Fluuer 
217 

Cylindrical  shells  -  Vibration 
218,  222 

Cytochrome  oxidase  -  Synthesis 
2716 


Damping  -  Differential  equations 
167! 

Damping  -  Mathematical  analysis 
218 

Damping  -  Temperature  effect 
184 

Data  -  Statistical  functions 
2793 
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2346 

Data  processing  systems  -  Crystallography 
2300 

Data  processing  systems  -  Cybernetics 
2772 

Data  processing  sc  stems  -  Design 
C96 

Data  processing  systems  -  Information  retrieval 
3263 

Data  processing  systems  -  Instrumentation 
1395 

Data  pioceaslng  systems  -  Linguistics 
3063  ,  3063 

Data  processing  systems  -  Machine  language 
370 

Data  processing  systems  -  Mathematics 
3069 

Data  orocessing  svstems  -  Prooerties 
1183 

Data  processing  systems  -  Psychology 
1263,  1269 

Data  processing  systems  -  Seismology 
2996 

Data  processing  systems  -  Set  theory 
387 

Data  storage  systems  -  Scientific  research 
51 

Data  Storage  svstems  -  Standardization 
2770 

Decarboxylation  -  Kinetics 
2435 

Decay  density  -  Calculation 
1580 

Decay  modes  -  Particle  spins 
338 

Decay  schemes  -  Analysis 
2345,  3102 

D.^cjit  schemes  -  Energy  soeclra 
1747 

Decay  time  -  Measurement 
2296- 

Decistoif  making  -  Appltcat'ons 
2938 

Decision  malting  -  Theory 
1815,  1993 

Decomposition  reactions  -  Electron  spin  resonance 
3191 

Decomposition  reactions  -  Kinetics 
2010 

Decomposition  reactions  -  Mechanism 
2734,  2735 

Deformation  -  Difference  equations 
686 

Deformation  -  Dislocation  density 
509 

Deformation  -  Fourier  analysis 
716 

Deformation  -  Pressure  effects 
1540 

Deformation  -  Probability 
3291 

Deformation  -  Slip  bands 
400.  509 

Deformation  -  Temperature  effects 
400.  1370 
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Delay  lines  -  Materials 
694 

Delay  networks  -  Operation 
1197 

Density  -  Approximation  procedure 
463 

Density  waves  -  Theory 
1845 

Deoxymercuration  -  Kinetics 
2048 

Depolarization  -  Hypothermia 
£40 

DesHp  -  Lattice  bending 
136S 

Desoxyribonucleic  acids  -  Antibodies 
143 

Desoxyribonucleic  acids  -  Drug  eifects 
14  7 

Desoxyribonucleic  acids  -  Purine  determinants 
149 

Detectors  -  Design 
3129,  3130 

Detonation  -  Electrical  effects 
3139 

Detonation  -  Explosive  gases 
374.  375 

Detonation  -  Flame  acceleration 
382 

De'onatlon  -  Mechanism 
2130 

Detonation  ■  Shock  initiation 
3137-3139 

Detonation  tubes  -  Heat  transier  rates 
382 

Detonation  waves  -  Schlleren  photography 
37  G 

Detonation  waves  -  Scientific  research 
1976 

Detonation  waves  -  Structure 
377 

Deuterated  butanes  -  Synthesis 
3041 

Deuterated  compounds  -  Adsorption 
3199,  3201 

Deuterated  compounds  -  Photolysis 
277,  1937,  1939 

Deuieratea  compounds  -  Spectra 

21.  230.  830,  1937,  1938,  1942.  2744 

Deuterium  -  Electron  scattering 
2363 

Deuterium  -  Nuclear  reactions 
1379,  1382 

Deuterium  -  Phoiodisintegration 
1733 

Deuterium  -  Tracer  applications 
1348 

Deutcron  bombardment  -  Stripping  analysis 
3044 

Deuteron  reactions  -  Spcctrographic  analysis 
1704 

Deuterons  -  Angular  distributions 
1745 

Deuterons  -  Coulomb  stripping 
1706 

Deuterons  -  Cross  sections 
2281 
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Deuterons  -  Elastic  scattering 
1554,  2560 

Deuterons  -  Form  factors 
2281,  2871 

Deuterons  -  Inelastic  scattering 
2353 

Deuterons  -  Nuclear  reactions 
1554,  2643,  2834 

D-fructose  -  Irradiation 
827 

Dlacetylene  -  Pyrolysis 
3043 

Dialkyl  disulfides  -  Photolysis 
1503 

Diamagnetic  shielding  -  X-ray  scattering 
1063 

Diamonds  -  Conductivity 
2199,  2200 

Diatomic  gases  -  Shock  -waves 
985,  986 

Diatomic  hydrides  -  Chemical  bonds 
1288 

Diatomic  molecules  -  Dissociation 
939 

Diatomic  molecules  -  Electron  diffraction  patterns 
1285 

Diatomtc  molecules  -  Energy  levels 
1017 

Diatomic  molecules  -  Molecular  structure 
236 

Diatomic  molecules  -  Spectra 
813 

Dlborane  -  Photolysis 
2438 

Dichotic  noise  -  Motion  effects 
1902 

Dleoumarol  -  Qualitative  analysis 
31  SI 

Dlcyclopropylmethane  -  Hydrogenolysis 
2165,  2166 

Dielectric  constant  -  Determination 
190 

Dielectric  proper  dec  -  Measurement 
67,  1525,  1526,  5559 

Dielectrics  -  Nonlinear  svslems 
1056,  1057 

Dielectrics  -  Prooerties 
1559 

Dielectrics  -  Radiation  effects 
2488 

Dielectrics  -  Resonant  cavity  interactions 
2916 

Dielectrics  -  Wave  transmission 
210 

Dienes  -  Chemical  reactions 
141 

Difference  equations  -  Dirichlet  problem 
1590 

Differentiable  manifolds  -  Fiber  bun-iic  s 
2036 

Differ  callable  manifolds  -  Topology 
233,  289 

Differential  dialomctry  -  Phctoela^ti--  analysis 
417 

Differential  equations  -  Analysis 
2595.  2598 


Differential  equations  -  Applications 
13iS 

Differential  equations  -  Approximate  methods 
231,  2923 

Differential  equations  -  Asymptotic  behavior  of  solutions 

1357 

Differential  equations  -  Boundary  value  problems 

171,  372,  499.  854,  1542,  1543,  1597,  1C07, 
1629,  2038 

Differential  eouations  -  Computer  analysts 
854 

Differential  equations  -  Convex  sets 
1133,  2600 

Differential  equations  -  Dirichlet  problem 
1601 

Differential  equations  -  Eigenvalues 
607,  699,  1589.  2783 
Differential  equations  -  Elliptic  equations 
1591,  1593,  1594,  1603.  1605.  2087 
Differential  eouations  -  Existence 

1352,  30%,  3091 

Differential  equations  -  Finite-difference  methods 
3026 

Differential  equations  -  Functional  analysts 
2597 

Differential  equations  -  Hia  ec nation 
2110 

Differential  equations  -  ilyperbolic  equations 
1134 

Differential  equations  -  Initial  value  problem 
3025 

Differentia]  equations  -  Integration 

1358 

Differential  equations  -  Laguei  re  transformations 
3172 

Differential  equations  -  Linear  equations 

1353,  1355 

Differential  equations  -  Matrices 
500 

Differential  equations  -  Navi er- Stokes  equations 
3225 

Differential  equations  -  Nonlinear  equat.ons 
499 

Differential  equations  -  Numerical  Integration 
2413 

Differential  equations  -  Parabolic  equations 
2623,  2624 

Differential  equations  -  Periodic  functions 
2594 

Differential  equations  -  Potential  theory 
1595,  1596 

Differential  equations  -  Scientific  research 
312,  1448 

Differential  equations  -  Stability 
180,  3091 

Differential  equations  -  Theory 
1304,  1364,  2119 

Differential  equations  -  Transforms 
360 

Differential  equations  -  Uniqueness 
1352,  1356,  1542,  3090,  3091 
Differential  functions  -  Algebras 
2778 

Differential  geometry  -  General  relativity 
2536 

Differential  geometry  -  Tensor  analysis 
3013 
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Differentia-1  geometry  -  Vector  analysis 
3012 

Diffraction  -  Electromagnetic  f  elds 
2059 

Diffraction  -  Polarization 
3140 

Diffraction  -  Theory 
256i 

Diffraction  gratings  -  Instrumentation 
1818 

Diffraction  patterns  -  Measurement 
3141,  3142 

Diffusion 

see  also  as  a  subdivision,  e.  g. ,  Gases  -  Diffusion 

Diffusion  -  Analysis 
1227 

Diffusion  -  Boundary  layer 
14,  17,  2606 

Diffusion  -  Deformation 
1233 

Diffusion  -  Diaphragm  effects 
529 

Diffusion  -  Integral  equations 
2606 

Diffusion  -  Kinetics 
2146 

Diffusion  -  Polarographlc  analysis 
1402 

Diffusion  -  Pressure  effects 
84,  530 

Diffusion  -  Temperature  effects 
1239 

Diffusion  -  Water  effect 
528 

Diffusion  coefficients  -  Determination 
1024 

Diffusion  rate  -  Measurement 
34,  85,  1238 

Digital  computers  -  Applications 
1045 

Digital  computers  -  Classification 
2105 

Digital  computers  -  Theory 
478 

Dlhvdroxyphenylalar.ine  -  Physiological  effects 
44,  46 

Dilatomcters  -  Applications 
417 

Dimerization  -  Mechanism 
764 

Dimolybdenum  carbide  crystals  -  Structure 
2333 

Diode  amplifiers  -  Desien 
2907 

Diode  detectors  -  Design 
1191 

Diode  networks  -  Synthesis 
1279 

Diodes  -  Circuits 
1316-1318 

Diodes  -  Electrical  properties 
1819 

Diodes  -  Natural  frequencies 
2923 

Diodes  -  Operation 
1802,  1850 
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Diphenylplcrylhvdraxyl  Ion  -  Magnetic  field  effects 
1487 

Diphenylplerylhydrazvl  ion  -  Recrystalll ration  effect 
373 

Dipole  antennas  -  Coaxial  cables 
1088 

Dipole  antennas  -  Electric  currents 
1076 

Dipole  antennas  -  Impedat  ce 

1072 

Dipole  antennas  -  Linear  systems 
1088 

Dipole  antennas  -  Mathematical  analysis 

1073 

Dipole  antennas  -  Terminal- zone  effects 
1086 

Dipole  moments  -  Calculation 
619,  833 

Dipole  moments  -  Correlation  techniques 
3125 

Dlpoie  moments  -  Mathematical  analysis 
1075 

Dipole  moments  -  Measurement 
2872 

Dipole  moments  -  Theory 
619 

Dlrlchlet  algebra  -  Potential  theory 
2781 

Discharge  pumps  -  Operation 
993,  995 

Discrimination  -  Stimuli  effects 
1998 

Dislocation  loops  -  Formation 
2145 

Dislocation  mobility  -  Integral  equations 
1243 

Dislocations  -  Mechanism 
908 

Dislocations  -  Stress  effects 
1235,  1236 

Dislocations  -  Temperature  effects 
185 

Dislocations  -  Theory 
1233 

Dispersion  relations  -  Variational  principle 
2888 

Dispersion  theory  -  Faraday  rotation 
1755 

Dispersion  theory  -  Mathematical  analysts 
2800 

Dissociation  -  Kinetics 
758,  2548 

Dlsscclattoa  -  Wave  length  effect 
2629 

Dissociation  energy  -  Measurement 
939 

Distortion  -  Mathematical  analysis 
2925 

Documentation  -  Classification 
81 

Documentation  -  Control  systems 
3266 

Documentation  -  Indexing 
3269 

Documentation  -  Mathematical  analysis 
3264 
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Documentation  -  Mathematical  models 
81 

Documentation  •  Physiology 
2063 

Documentation  -  Theory 
52 

Dodecane  -  Synthesis 
443 

Drag  •  Mathematical  analysis 
2567 

Drag  -  Supersonic  flow 
390,  396 

Drag  -  Wind  tunnel  tests 
2036 

Drop  entrainment  -  Applications 
972 

Droplets  -  Combustion 
1303,  1309 

Droplets  -  Electrical  charge 
23 

Droplets  -  Optical  analysis 
2503 

Drugs  -  Learning 
428 

Drugs  -  Physiological  effects 
43,  1158,  2255 

Ductility  -  Grain  boundary  effect 
399 

Ductility  -  Temperature  effects 
705 

Dust  particles  -  ElcctrostaJ.c  hopping 
1558 

Dyes  -  Electronic  spectra 
3194 

Dyes  -  Photochemical  reactions 
2433,  2434 

Dynamic  systems  -  Theory 
1030 

Dysprosium  Isotopes  (Stable)  -  Ferromagnetism 
1147,  1148 

Dysprosium  Isotopes  (Stable)  -  Quadrupol?  moments 
1145 


Ear  (Cat)  -  Stimulation 
910 

Ear  (Pigeon)  -  Metabolism 
14C2 

Earth  -  Seismic  transducer 
543,  544 

Earth  crust  -  Seismic  analysis 
263 

Earth  crust  -  Thickness 
259 

Earthquakes  -  California 
405 

Earthquakes  -  Identification 
257,  267,  2767 

Earthquakes  -  Seismographs 
1174,  2765  ,  2766 

Echo  location  (Bats)  -  Mechanism 
1463 

Eclosion  rhythm  -  Biological  models 
1871 


Education  -  Administrative  practices 
2193 

Education  -  Computers 
1224 

Eigenvalues  -  Theory 
1589 

Elastic  cylinders  -  Vibration 
3158 

Elastic  materials  -  Strain  energy  functions 
1936 

Elastic  scattering  -  Analysis 
859,  2358 

Elastic  scattering  -  Angular  distributions 
868  ,  871 

Elastic  scattering  -  Cross  sections 
870.  1517,  1725,  2560,  2860 

Elastic  scattering  -  Differential  equations 
186 

Elastic  scattering  -  Energy  dependence 
1256 

Elastic  scattering  -  High- momentum  transfer 
2358 

Elastic  scattering  -  Integral  equations 
329,  330 

Elastic  scattering  -  Magnetic  moment 
2373 

Elastic  scattering  -  Mathematical  analysis 
302,  2560,  3057,  3153-3155 

Elastic  scattering  -  Matrix  algebra 
859 

Elastic  scattering  -  Perturbation  theory 
1295 

Elastic  scattering  -  Phase  shifts 
186 

Elastic  scattering  -  S- matrix  theorv 
335 

Elastic  scattering  -  Theory- 
1293,  2951 

Elastic  scattering  -  Transition  probabilities 
752 

Elastic  scattering  amplitudes  -  Properties 
2559 

Elastic  stability  -  Theory 
2573 

Elastic  structures  -  Vibration 
2580 

Elastic  waves  -  Mathematical  analysis 
2030 

Elastic  waves  -  Propagation 
2081 

Elasticity 

see  also  as  a  subdivision,  e.  g. ,  Rods 

Elasticity  -  Damping 
1029,  1031 

Elasticity  -  Differential  equations 
129 

Elasticttv  -  Fourier  analysis 
716 

Elasticity  -  Initial  stresses 
2091 

Elasticity  -  Mathematical  analysis 

715,  1031,  1592,  2091,  2582,  2796 

Elasticity  -  Stress 
129 

Elasticity  -  Temperature  effects 
1347 
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Elasticity  -  Theory 
128,  1928 

Elasticity  -  Thermodynamics 
1928 

Elasticity  -  Wave  svmmetry 
2080 

Elasticity  parameters  -  Measurement 
2296 

Elcctrcts  -  Charge  distributions 
2185 

Elcrtrets  -  Polarizations 
2434 

Electrets  -  Radiation  effects 
2487 

Electric  arcs  -  Magnetic  fields 
'.00 

Electric  arcs  -  Plasma  currents 
105 

Electric  charges  -  Hydrogen  dissociation 
2215 

Electric  coupling  -  Sign  determination 
1193 

Electric  current  -  Magnetic  field 
1769 

electric  current  -  Stress 
1116 

Electric  discharges  -  Hypersonic  flow 
2583 

Electric  potential  -  Measurements 
105 

Electric  potential  -  Underground  explosions 
543 

Electric  propulsion  -  Bibliography 
49 

Electric  propulsion  -  Magnetic  fields 
95,  96 

Electric  propulsion  -  Theory 
1179 

Electrical  breakdown  -  Glass  contamination 
3167 

Electrical  breakdown  -  Theory 
1211 

Electrical  circuits  -  Compactness 
1872 

Electrical  circuits  -  Design 
1864 

Electrical  circuits  -  Neuromuscular  stimulation 
2713 

Electrical  conductance  -  Measurement 
182 

Electrical  conductance  -  Scientific  research 
934 

Electrical  conductance  -  Temperature  effects 
995 

Electrical  filters  -  Mathematical  analysis 
1192 

Electrical  Impedance  -  Measurement 
1864 

Electrical  networks  -  Amplifiers 
2452 

Electrical  networks  -  Efficiency 
2450 

Electrical  networks  -  Mathematical  analysis 
1216,  2445,  2452 

Electrical  networks  -  Matrix  algebra 
1219,  1220 


Electrical  networks  -  Synthesis 
1216 

Electrical  properties  -  Measurement 

77 

Electrical  spraying  -  Applications 
1178,  1179 
Electrodes  -  Design 
1899 

Electrodes  -  Electrical  breakdown 
3167 

Electrodes  -  Oxidation- reduction  reactions 
2007,  2008 

Electrodes  -  Electrical  properties 
788 

Electrodisintegration  -  Test  equipment 
2362 

Electrodynamics  -  Green’s  function 
1737 

Electrodynamics  -  Two-point  function 
1736 

Electroencephalograms  -  Analysis 
602 

Electroencephalograms  -  Computer  analysis 
435 

Electroencephalographlc  equipment  -  Instrumentation 
1792 

Electroencephalography  -  Recording  systems 
1427 

Electrohydrodynamlc  waves  -  Surface  interactions 
17F2 

Electroluminescence  -  Applications 
1000 

Electroluminescence  -  Numerical  analysis 
1329 

Electroluminescent  cells  -  Excitation 
1328 

Electroluminescent  cells  -  Polarization 

1326 

Electroluminescent  cells  -  Theory 

1327 

Electrolytes  -  Electrical  conductance 

78 

Electrolytes  -  Physical  properties 
2571 

Electrolytes  -  Thermal  diffusion 
1404 

Electromagnetic  accelerators  -  Tbeorv 
1003 

Electromagnetic  fields  -  Charged  particles 
1082 

Electromagnetic  fields  -  Differential  equations 
1070 

Electromagnetic  fields  -  Dipole  antennas 
1065 

Electromagnetic  fields  -  Gravity 
1116 

Electromagnetic  fields  -  Integral  transforms 
1067 

Electromagnetic  fields  -  Intensity  measurements 
1078,  1080 

Electromagnetic  fields  -  Kinetic  fields 
1852 

Electromagnetic  fields  -  Magnetic  fields 
1070 

Electromagnetic  fields  -  Polarization 
1067,  2660 
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Electromagnetic  fields  -  Vibrations 
>078 

Electromagnetic  pumps  -  Invlsctd  theory 
787 

Electromagnetic  pumps  -  Magnetic  Reid  effects 
781 

Electromagnetic  radiation  -  Coherence 
2634 

Electromagnetic  radiation  -  Generation 
2390 

Electromagnet' c  radiation  -  Nuclear  interactions 
2185 

Electromagnetic  radiation  -  Theory 
212,  2634 

Electromagnetic  suspension  systems  -  Design 
3157 

Electromagnetic  theory  -  Mathematical  analysis 
2074,  2745 

Electromagnetic  waves 

see  also  Microwaves 

Electromagnetic  waves  -  Boundary  value  problems 
2659 

Electromagnetic  waves  -  Cerenxov  radiation 
2431 

Electromagnetic  waves  -  Diffraction 
1063,  1071,  2636,  2659 

Electromagnetic  waves  -  Dipole  antennas 
2745 

Electromagnetic  waves  -  Electric  field  measurements 
2439 

Electromagnetic  waves  -  Excitation 
1071 

Electromagnetic  waves  -  Harmonic  functions 
1049 

Electromagnetic  waves  -  Integral  equations 
1083 

Electromagnetic  waves  -  Magnetic  fields 
1069 

Electromagnetic  waves  -  Mathematical  analysis 
2990 

Electromagnetic  waves  -  Origtn 
784 

Electromagnetic  waves  -  Plasma  Interaction 
1347,  2089 

Electromagnetic  waves  -  Polarlvation 
2636 

Electromagnetic  waves  -  Propagation 
210,  2156,  2932 

Electromagnetic  waves  -  Radiation  effects 
1069 

Electromagnetic  waves  -  Scattering 
212,  744,  1066,  1083,  1084 

Electromagnetic  waves  -  Spectrographlc  analysis 
2910 

Electromagnetic  waves  -  Temperature  effects 
744 

Electromagnetic  waver.  -  Theory 
1063 

Electromagnets  -  Design 
3129 

Electron  beams  -  Bunching 
347 

Electron  beams  -  Cross  sections 
1679 

Electron  beams  -  Focusing 
2264 


Electron  beams  -  Mic  rowavc  interactions 
2890 

Electron  teams  -  Optical  radiation 
1787 

Electron  beams  *  Plasma  interaction 
1828,  1844 

Electron  beams  -  Power  theorems 
1868 

Electron  beams  -  Production 
2264 

Electron  beams  -  Scientific  research 
1270 

Electron  beams  -  Thompson  scattering 
1787 

Electron  bombardment  -  Upper  atmosphere 

317 

Electron  collision  frequency  -  Determination 
2178 

Electron  conduction  -  Magnetic  fields 
1959 

Electron  conductivity  -  Cyclotron  resonance 
S84 

Electron  density  -  Measurement 
179i,  2178 

Electron  density  -  Spcetrographic  analysis 

2911 

Electron  density  -  Whistler  analysis 

2912 

Electron  diffraction  analysis  -  Applications 
7t0,  771,  1285 

Electron  energy  -  Field  emission 
465 

Electron  excitation  -  Applications 
3077 

Electron  gases  -  Dielectric  .  roperties 
1564 

Electron  generators  -  Operation 
91 

Electron  microscopes  -  Design 
2237 

Electron  Microscopy  -  Symposium 
339 

Electron  mobility  -  Analysis 
1251 

Electron  mobility  -  Temperature  effects 
1264 

Electron  mobility  -  Theory 
587 

Electron  network  models  -  Mathematical  analysis 
2070,  2075 

Electron  pairs  -  Angular  correlation 
2963 

Electron  paramagnetic  resonance  -  Applications 
1400,  1401 

Electron  precipitation  -  \uroral  zone 
318,  319,  338 

Electron  precipitation  -  Current  systems 
319 

Electron  precipitation  -  Sclar  activity 

318 

Electron  scattering  -  Analysis 
1251,  2328 

Electron  scattering  -  Cross  sections 
2698  .  2861.  28  66,  2875 
Electron  scattering  -  Energy  spectrum 
2870 
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Electron  scattering  -  Form  (actors 
2365 

Electron  scattering  -  Nuclear  excitation 
2362 

Electron  spectrometers  -  Analysis 

2476 

Electron  spin  resonance  -  Hypcrfinc  structure 
2816 

Electron  sr'  n  resonance  -  Spectra 
3213 

Electron  streams  -  Instability 
342 

Electron  transfer  -  Kinetics 
444 

Ele  -iron  transitions  -  Perturbation  theory 
2290 

Electron  transitions  -  Stability 
341 

Electron  transitions  -  Theory 
773 

Electron  trapping  -  Analysis 
1251 

Electron  tubes  -  Efficiency 
347 

Electron  tubes  -  Thermionic  emission 
2732 

Electron  tunneling  -  Mathematical  analysis 
891 

Electronic  circuits  -  Geometry 
1316 

Electronic  circuits  -  Mathematical  analysis 
1317,  1318 

Electronic  circuits  -  Programming 
1318 

Electronic  circuits  -  Random  rate  coincidences 
3258 

Electronic  excitation  -  Theory 
3197 

Electrons  -  Air  showers 
317 

Electrons  -  Applications 

2477 

Electrons  -  Bremsstrahlung 
2335 

Electrons  -  Ejection 

1202,  1203.  1210 

Electrons  -  Elastic  scattering 

1206.  2350,  2857  .  2360.  2873 

Electrons  -  Electromagnetic  p-operties 
1802,  1850 

t  ie  >  Irons  -  Energy 
571 

t_.ect.  ons  -  Energy  dist-lbution 
1210.  18021  1350 

rh  -irons  -  Energy  ioss 
1569 

F„-  irons  -  Excitation 
3197 

F  1c  -irons  -  Functions 
1236 

r  <  irons  -  oenerar.on 
SI 

Eic<  irons  -  Inelastic  scattering 
2875 

En  irons  -  !.*,ectio;. 

1580 


Electrons  -  Mass  difference 

2078 

Electrons  -  Nuclear  Interactions 
462,  46a 

electrons  -  Nuclear  scattering 
1100,  2372 

Electrons  -  1  olartzalion 
2342 

Electrons  -  Potential  energy 
*  66 

Electrons  -  Resonant  transfer 
860,  8 S3 

Electrons  -  Scattering 

1284  ,  2342,  2534  ,  2828,  2829,  2337  ,  2349, 
2852,  2853 

Electrons  -  Solar  origin 
571 

Electrons  -  Spin  waves 
462 

Electrons  -  Temperature 
307  J 

Electrophoresis  -  Spectrographtc  analysis 
3053 

Electrophysiology  -  Test  equipment 
1427 

Electroplating  -  Applications 
1636,  1639 

Electrostatic  constants  -  Calculation 
806 

Electrostatic  hopping  -  Statistical  analysis 
1558 

Electrostatic  probes  -  Continuum  theory 
2491 

Electrostatic  probes  -  Mathematical  analysis 
2501 

Electrostatics  -  Applications 
2049 

Elementary  particle  constants  -  Calculatior. 

474-477 

Elea  entary  particles 

see  also  Particles 

see  also  specific  elementary  particles,  c.  g. 
Electrons 

Elementary  particles  -  Diffusion 
2051 

Elementary  particles  -  Gravitational  fields 
2149 

Elementary  particles  -  Scattering  theory 
1724 

Elements  -  Auger  energies 
3134 

Eu  psdds  -  Potentials 
1 655 

Embryos  (Sheep)  -  Muscular  responses 
1411,  1412 

Embrvos  (Sheep)  -  Strontium  content 
1408 

Emission  probabilities  -  Determination 
5005 

Emission  spectra  -  Analysis 
2667 

Emission  spectra  -  Molecular  constants 

2079 

Emissivitv  -  Mathematical  prediction 
3020 

Emissivitv  -  Measurement 
1231 
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Energy  constants  -  Spectrograph! c  analysts 
3133 

Energy  conversion  -  Theory 
1178 

Energy  distribution  -  Calculation 
1210,  1829 

Energy  levels  -  Calculation 
1390-1392 

Energy  levels  -  Density 
4f3 

Energy  levels  -  Excitation 
778 

Energy  levels  -  Lifetimes 
T 1,  1259,  1261 

Energy  levels  -  Mathematical  analysis 
1018,  1019,  2977 

En.*rey  levels  -  Theory 
1017,  1021 

Energy  levels  -  Vibrational  analysis 
1019 

Energy  levels  -  Wave  functions 
1018 

Energy  loss  -  Theory 
1559 

Energy  spectra  -  Coherence 
£055 

Energy  spectra  -  Ionization  loss 
2339 

Energy  spectra  -  Optical  analysis 
2637 

Energy  transfer  -  Mechar  s 
853,  2628 

Energy  transfer  -  Singlet  state 
2630 

Energy  transfer  -  Thermal  diffusion  effects 
2028 

Enthalpy  -  Measurement 
403 

Entropy  -  Measurement 
1175 

Enzymatic  degradation  -  Mechanism 
1924 

Enzymes 

see  also  specific  esters,  e.  g. ,  Amine  oxidases 

Enzymes  -  Biochemistry 

1439 

Enzymes  -  Biosynthesis 
1437,  1440-1442 

Enzymes  -  Identification 
1438 

Enzymes  -  Kinetic  analysis 
1851 

Enzymes  -  Metabolism 
3299 

Enzymes  -  Microbial  synthesis 
2239,  2240,  2242,  2243 

Enzymes  -  Preparation 
3232 

Enzymes  -  Pro.  trties 

1440 

Enzymes  -  r  .duction 
2614 

Enzymes  -  Separation 
1438 

Enzymes  -  Speclrographic  analysis 
1851 


Emulsions  -  Lithium  acetate 
574 

Energy  -  Calibration 
2341 

Epinephrine  -  Physiological  effects 
1418 

Erosive  burning 

see  Combustion 

Esters  ^""Pyrolysis 
3164-3166 

Esters  -  Solvolysis 
2017 

Etching  -  Crystal  dissolution  theory 

505 

Etching  -  Dislocation  density 
508 

Ethane  -  Relaxation  time 
1781 

Ethers  -  Chemical  properties 
3101 

Ethers  -  Spectra 
2059 

Ethers  -  Thermodynamic  properties 
2201 

Ethylvinylketone  -  Spectra 
1874 

Europium  sulfide  -  Magnetic  properties 
473 

Europium  sultide  -  Thermodynamic  properties 
454 

Evaporat'on  -  Kinetics 
1513 

Evaporation  -  Mathematical  analysis 
3237 

Evaporation  -  Mechanism 

506 

Evaporation  -  Speclrographic  analysis 
939 

Evoked  responses  -  Duration 
2085 

Excnange  coupling  -  Mechanism 
464 

Exchange  interactions  -  Magnetization 
2385 

Exchange  potential  -  Applications 
2645 

Exchange  reactions  -  Isotopic  effects 
1348 

Exchange  reactions  -  Kinetics 

233-285,  604,  675,  875.  2134,  2547,  2548 

Exchange  relaxation  -  Theory 
2316 

Excitation  functions  -  Pressure  effects 
2212 

Excitation  levels  -  Spin 
861 

Excretion  -  Artenal  occlusion  effects 
941 

Excretion  -  Bodv  fluids 
940,  942' 

Exhaust  gases  -  Spectrographic  analysis 
3065 

Exosphere  -  Low  frequency  emissions 
2913 

Explosions  -  Seismic  waves 
544 
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Eve  -  Electrical  properties 
1332 

Eve  -  Responses 
2364 

Eve  -  Stimulation 
1340,  2364 

Eye  (Cat)  -  Stimulation 
914 

Eye  (Frog)  -  Stimulation 
1798 

Eve  (Insect)  -  Corneal  patterns 
1416 

Eve  (Insect)  -  Mathematical  models 
2774 

Eve  (Moth)  -  Light  sensitivity 
1407,  1410 

Eve  (Owl)  -  Palpebral  asymmetry 
2367 

Fve  dominance  -  Analysis 
1330 

Eve  movements  -  Control 
1883 

Eve  movements  -  Speed 
1507 


Facilitation  -  Selection  cue 
2000 

Factor  analysis  -  Mathematical  models 
2152' 

Faraday  rotation  -  Theory 
1770 

Faraday  rotation  -  Voigt  effect 
1753 

Fasugia*.  .luU-ms  -  Stimulation 
2372 

Fatigue  (Metallurgy)  -  Analysis 
2330 

Fangue  (Metallurgy)  -  Mathematical  analysis 
1670 

Fatigue  (Metallurgy)  -  Mechanism 
2690 

Fatigue  (Metallurgy)  -  Random  It 

3075 

Fatigue  (Metallurgy)  -  Scientific  research 

3076 

Fu  gue  (Phvsiology)  -  Statistical  analysis 
2014 

F- centers  -  Temperature  effects 
1263 

Feedback  amplifiers  -  Magnetic  balance 
2989 

Feedback  systems  -  Mathematical  analysis 
1842,  2942 

Feedback  systems  -  Synthesis 
2942 

Fermentation  -  Mechanism 
748,  750 

Fermi  surface  -  Cyclotron  resonance 
971 

Fermi  surface  -  Electron  model 
511,  513 

Fermi  surface  -  Low  amplitude  studies 
514 

Fermi  surface  -  Mathematical  analysis 
2651 
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Fermions  -  Behavior 
2341 

Fermions  -  Distribution  functions 
3182 

Ferric  ion  -  Spectra 
350 

Ferrite  materials  -  Magnetic  Reid  effects 
2468 

Ferrites  -  Chemical  analysis 
2456 

Ferrites  -  Excitation 
2454 

Ferrites  -  Harmonic  generation 
2258,  2261 

Ferrites  -  Magnetic  properties 
2883 

Ferrites  -  Microwave  properties 
2458,  2381 

Ferrites  -  Spectra 
2886 

Ferrocenes  -  Synthesis 
2674-2676 

Ferroelectric  crystals  -  Atomic  structure 
2311 

Ferroelectric  crystals  -  Dielectric  oroperties 

2302,  2305-2307  ,  2318,  2320,  2321,  2323 

Ferroelectric  crystals  -  Optical  properties 
2322.  2324 

Ferroelectric  crystals  -  Phase  studies 
2302-2309,  2311 

Ferroelectric  crystals  -  Spin  relaxation 
3214 

Ferroelectric  crystals  -  Structure 
2301,  2319 

Ferroelectric  materials  -  Applications 
2391 

Ferroelectric  materials  -  Plasma  elfects 
1766 

Ferromagnetic  crystals  -  Anisotropy 

2398 

Ferromagnetic  materials  -  Temperature  effects 

2399 

Fei  romagnetic  relaxation  -  Magnon  processes 
2840 

Ferromagnetic  resonance  -  Surface  conditions 
2212 

Ferromagnetic  resonance  spectra  -  Analysis 
2017,  2019 

Fcrromagnettc  transitions  -  Europium  sulfide 
473 

Ferromagnetism  -  Europium  sulfide 
464 

Ferromagnetism  -  Insulators 
470 

Ferromagnetism  -  Theory 
2391 

Ferromagnets  -  Anisotropy 
298 

Ferromagnets  -  Electrical  nropertles 
2399 

Ferromagnets  -  Models 
1568 

Ferromagnets  -  Spin  waves 
462,  469 

Feynman  integral  -  Bose  field 
1723 
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Field  equations  -  Tensor  analysis 
2627 

Field  mechanics  -  Mathematical  analysis 
2526 
Field  theory 

see  also  quantum  field  theory 
see  also  as  a  subdivision,  e.  g. ,  Quantum 
mechanics  -  Field  theory 
Field  theory  -  Action  prlnc'nle 
109 

Field  theory  -  High  energy  limits 
1298 

Field  theory  -  Lattice-  space  quantisation 
2846 

Field  theory  -  Mathematical  analysis 
I?94,  12S8,  2839,  2974,  297S 
Field  theory  -  Particle  trajectories 
1292 

Field  theory  -  Perturbation  theory 
1294,  2537 

Field  theory  -  Quantum  statistics 
1113 

Field  theory-  -  Radiation  recoil 
29S0 

Filth  column  elements  -  Spin-exchange  orientation 
2343 

Film  cooling  -  Theory 
2037 

Film  destruction  -  Applications 
972 

Film  formation  -  Mechanism 

2511 

l  Urns 

see  also  Thin  lilms 
Films  -  Electrochemistry 

2512 

Films  -  Reduction 
2511 

Films  -  Superconductivity 

1780,  1786,  1892,  1894 
Films  -  Thickness 
2739 

Films  -  Transition  temperature 
1736 

Filters  -  Applications 
1201 

Filters  -  Design 
2602 

Filters  -  Noise  signals 
2475 

Filters  -  Numerical  analvsis 
1213 

Fitters  -  Ti  .instent  response 
2470 

Fish  -  Behavior 
1025 

Fiagellae  -  Calcium  effect 
2288 

Flames  -  Diffusion 
1311 

Flames  -  Emission  spectra 
2079 

Flames  -  Emissivity 
763 

Flames  -  Excitation 
702 


Flames  •  Ionization 
831,  832 

Flames  -  Kinetics 
1489,  1490 

Flames  -  Mathematical  analysis 
2099,  2100 

Flames  -  Propagation 
3040 

Flames  -  Recombination  reactions 
3030 

Flames  -  Spectrographic  analysis 
198,  762,  831,  832 

Flames  -  Theory 
13P9 

Flames  -  Velocities 

198,  1489,  3040 

Flat  plate  models  -  Boundary  layer  transition 
2497 

Flat  plate  models  -  Flutter 
219 

Flat  plate  models  -  Heat  transfer 
803 

Flat  plates  -  Fluid  flow 
1925 

Flavin  mononucleotides  -  Oxidation-reduction  reactions 
2714,  2715 

Flight  paths  -  Trajectories 
1047 

Flow  angle  -  Measurement 
100 

Flow  direction  -  Measurement 
1359,  1362 

Flow  patterns  -  Analysis 
796 

Flow  velocity  -  Measurement 
1359 

Flowmeters  -  Design 
1830 

Fluid  dynamics  -  Calculus  of  variations 
131 

Fluid  dynamics  -  Linear  equations 
130 

Fluid  flow  -  Atom  concentration 
724 

Fluid  flow  -  Axial  flow  compressors 
1627 

Fluid  flow  -  Boundary  layer 
955,  956,  1623,  2493 

Fluid  flow  -  Chemical  reactions 
2067 

Fluid  flow  -  Continuum  theory 
1642 

Fluid  flow  -  Cylinders 
1624,  1625 

Fluid  flow  -  Differential  equations 

782,  783,  955,  1528.  1645,  2119 

Fluid  flow  -  Diffusion 
2050 

Fluid  flow  -  Electromagnetic  wares 
344 

Fluid  flow  -  Exact  solutions 
983 

Fluid  flow  -  Flow  direction 
1362 

Fluid  flow  -  Helixes 
1645 
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2427 

Fluid  flow  -  Magnetic  Helds 

598,  782,  783,  795.  801,  983.  1673,  1857 
Fluid  flow  -  Mathematical  analysis 

227,  956,  1623-1626,  1642,  1663,  1657,  1926, 
2568,  2569 
Fluid  flow  -  Models 
1661 

Fluid  flow  -  Molr  cular  velocity 
1926 

Fluid  How  -  Perturbation  theory 
795 

Fluid  Row  -  Pipes 
1367 

Fluid  flow  -  Pressure 

2748 

Fluid  flow  -  Re-emisston  models 
2405 

Fluid  flow  -  Separation 
14,  17 

Fluid  flow  -  Shock  wave  structure 
985,  986 

Fluid  flow  -  Stability 
(82.  698  ,  801 

Fluid  flow  -  Steady  extension 
1030 

Fluid  flow  -  Swirl  distribution 
1361 

Fluid  flow  -  Symn.  'try  properties 
1963 

Fluid  flow  -  Theory 

1610,  16G3,  2263.  2405 
Fluid  flow  -  Thermodynamic  properties 
2568  ,  2569 

Fluid  flow  -  Thin  films 

2749 

Fluid  flow  -  Turbulence 
1366,  1857 

Fluid  flow  -  Viscosity 

2050.  2067.  2421.  2759,  3225 
Fluid  flow  -  Vortices 

1622,  1623.  1626,  2564 
Fluid  flow  -  Wakes 
242! 

Fluid  mechanics  -  Elasticitv  theorv 
129 

Fluid  mechanics  -  Liquefied  gases 
2947 

Fluid  mechanics  -  Mathematical  analvsis 
3225 

Flu  d  mechanics  -  Shock  waves 
2500 

Fluia  mechai.'cs  -  Supersonic  flow 
1312.  2066 

Fluid  mechanics  -  Theorv 
2111,  2411 

Fluids 

see  also  Gases 
see  also  Liquids 
F'.u.ds  7~Kinetic  theory 

578.  581  582.  587 
Fluids  -  Mathematical  analysis 
555 

Fluids  -  Rotation 
557 

Fluids  -  Stresses 
130.  131 
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Fluoranthene  -  Nitration 
275 

Fluorescence  -  Applications 
1246 

Fluorescence  -  Chromium 
2894 

Fluorescence  -  Measurement 
2627 

Fluorescence  -  Scientific  Instruments 
2483 

Fluorescence  -  Spectrographic  analysis 
594 

Fluorescence  -  Theory- 
558 

Fluorine  -  Cluster  models 
2203 

Fluorine  -  Deuleron  bombardment 
3185 

Fluorine  -  Spectra 
2851 

F.uorlne  compounds  -  Chemical  properties 
3101 

Fluorine  compounds  -  Dipole  moments 
634 

Fluorine  compounds  -  Electron  Impact  studies 

1120.  1121 

Fluorine  compounds  -  Spectra 
634,  1350 

Fluorine  compounds  -  Thermodynamic  properties 
191-193.  1S5,  197 

Flutter 

see  also  as  a  subdivision,  e.  g. .  Structural  shells  - 
Flutter 

Flutter  -  Airframes 
1029 

Flutter  -  Analysis 
1 635 

Flutter  -  Differential  equations 
1029 

Flutter  -  Mathematical  analysis 
220,  2005  ,  2006 

Flutter  -  Supersonic  flow 
224 

Flutter  -  Theorv 

220.  223,  1635 

Flutter  -  Wind  tunnel  tests 
217,  219 

Form  factors  -  Determination 
2367 

Formation  reactions  -  Kinetics 
2548 

Formir  acid  -  Molecular  structure 
667 

Formyibornar.e  -  Decarbonvlation 
2734 

Fourier  analvsis  -  Convergence 
291 

Fourier  analysis  -  Series 
551.  710 

Fourier  coefficients  -  Calculation 
1840.  1885 

Fo  irter  transforms  -  Applications 
1394 

Fracture  (Mechanics)  -  Iror. 

3232 

Free  radicals  -  Aromatic  substitution 
2' 02 
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Free  radicals  -  Chemical  reactions 
900,  2728 

Free  radicals  -  Electron  spin  resonance 
3173 

Free  radicals  -  ilyperfinc  structure 
820-823,  826,  £34 

Free  radicals  -  Paramagnetic  resonance 
3174-3176 

Free  radlcalo  -  Production 

820-PJ3,  826.  827  ,  834 

Free  radicals  -  Properties 
1398 

Freezing  -  Interface  morphology 
3283 

Frequency  discrimination  (Cat)  -  BracMum  sectioning 
560 

Frequency  fluctuation  -  Measurement 
1815 

Frequency  multipliers  -  Matching  conditions 
2S26 

Frequency  variation  -  Detection 
139 

Frequency- modulated  waves  -  Spectra 
2S29 

Frogs  -  Gravity  effects 
2013 

Fuel  consumption  -  Control  system 
364 

Functional  analysis  -  Algebras 
2780 

Functional  analysis  -  Applications 
699 

Functional  analysis  -  Banach  algebras 
813 

Functional  analysis  -  Banach  traces 
855-857 

Functional  analysis  ■  Operators 
1126,  1129 

Functional  analysis  -  Sequences 
1S54 

Functions  -  Almost  automorohic  functions 
2517 

Functions  of  complex  variables  -  Conformal  mapping 
1101,  1523 

Functions  of  complex  variables  -  Continued  fractions 
76 

Functions  of  complex  variables  -  Entire  functions 
2515 

Functions  of  complex  variables  -  Geometric  analysis 
2622 

Functions  of  complex  variables  -  Interpolation 
3114 

Functions  of  complex  variables  -  Meromorphic  functions 
2358 

Functions  of  complex  variables  -  Nevanlinna  theory 
2620 

Functions  of  complex  variables  -  Polynomials 

1099 

Functions  of  complex  variables  -  Quasl-conformal  functions 
2025 

Functions  of  complex  variables  -  Riemann  surfaces 
1094,  2024 

Functions  of  complex  variables  -  Telcnmuller  spaces 

1100 

Functions  of  complex  variables  -  Theory 
1136,  1522 


Functions  of  rest  variables  -  Differentiation 
2225 

Functions  of  real  variables  -  Mean- value  theorems 
1604 

Furan  -  Preparation 
711 

Fusion  blankets  -  Nuclear  heating 
1887 

Fusion  blankets  -  Tritium  regeneration 
1889 


Gadolinium  -  Energy  levels 
1390 

Gadolinium  ■  Exchange  interactions 
2385 

Gadolinium  -  Magnetic  properties 
2260 

Gadolinium  -  Spectra 
1142,  1390 

Gadolinium  Isotopes  (Stable)  -  Magnetic  moments 
1719 

Gadolinium-yttrium  alloys  -  Magnetic  properties 
2717 

Galaxies  -  Integrals 
1653 

Galaxies  -  Models 
1653 

Galaxies  -  Plasma  physics 
2157 

Gallium  arsenides  -  QuaHrcpole  moments 
5053 

Gallium  bromide  -  Spectra 
760 

Gallium  compounds  -  Crystal  structure 
2335 

Gallium  isotopes  (Stable)  -  Nuclear  spin  transitions 
620 

Games  theory  -  Behavior 
2131 

Games  ieory  -  Mathematical  analysis 
2795 

Gamma  rays  -  Angular  correlation 
3127 

Gamma  rays  -  Backscatterlng 
2064 

Gamma  rays  -  Dipole  moments 
3125 

Gamma  ravs  -  Direction  of  approach 
1744 

Gamma  rays  -  Hyperfine  structure 
1722 

Gamma  rays  -  Measurement 
3129,  3130 

Gamma  rays  -  Nuclear  energy  levels 
2960 

Gamma  rays  -  Recording 
2064 

Gamma  rays  -  Resonance 
877 

Gamma  rays  -  Satellite  observations 
1690,  1699,  1744 

Gamma  ravs  -  Transition  curves 
958' 

Gamma-proton  reactions  -  Carbon 
2538 
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Garnets  -  Ferromagnetic  relaxation 
2340 

Garnets  -  Relaxation  time 
1050 

Garnets  -  Squareness 
2083 

Gas  acceleration  -  Mechanism 
97 

Gas  discharges  -  Afterglow 
2920 

Gas  discharges  -  Applications 
3008 

Gas  discharges  -  Atom  concentration 
2109 

Gas  discharges  -  Electrode  effects 
2585 

Gas  discharges  -  Population  inversion 
3008 

Gas  discharges  -  Recombination  reactions 
2103 

Gas  discharges  -  Space- charge  effects 
2584,  2585 

Gas  discharges  -  Transport  properties 
592 

Gas  dynamics  -  Jet  mixing 
1631 

Gas  dynamics  -  Shack  waves 
1614 

Gas  dynamics  -  Thermodynamics 
1610 

Gas  flow  -  Blunt  bodies 
732,  733 

Gas  flow  -  Boltzmann  equation 
3083 

Gas  flow  •  Boundary  layer 
790,  2362 

Gas  flow  -  Boundai  v  value  problem 
792 

Gas  flow  -  Chemical  reactions 
729 

Gas  flow  -  Differential  equations 
785.  792 

Gas  flow  -  Diffusion 
391 

Gas  flow  -  Dissociation 
2365 

las  flow  -  Electron  excitation 
3077 

G  s  flow  -  Kinetic  theory 
32,  729.  3087,  3038 

C.is  flow  -  Magnetic  fields 

94,  37,  102,  103.  794,  3079 

Gat  flow  -  Mathematical  analysis 
150,  947,  3087 

Gas  flow  -  JJoneouiltb’-ium  processes 
720 

Gas  flow  -  Perturbation  theory 
234  7SC 

Gar  f-ow  -  Presr<-ve  effects 
102,  103 

Gas  flow  -  Recombination  reactions 
722 

Gas  flow  -  Si. nek  -c-i  es 
79C 

Gas  flow  -  Spectra 
1000 


Gts  flow  -  Stagnation  point 
785 

Jas  flow  -  Stress 
3011 

Gas  flow  -  Transonic  flow 
794 

Gas  flow  -  Transport  properties 
10,  232 

Gas  flow  -  Viscosity 
225 

Gas  injection  -  Diffn  «ion 

956 

Gas  injection  -  Supersonic  flow 

957 

Gas  Ionisation  -  Electromagnetic  effects 
1 608 

Gas  Ionization  -  Reaction  kinetics 
731 

Gas  kinetics  -  Shock  tubes 
106 

Gas  membranes  -  Osmometry 
2733 

Gas  mixtures  -  Diffusion 
2746 

Gas  mixtures  -  Shock  tube  measurements 
239 

Gaseous  atmospheres  -  Convective  motion 
326 

Gaseous  atmospheres  -  Mars 
987 

Gaseous  atmospheres  -  Models 
326.  1977,  1980.  1984 

Gaseous  atmospheres  -  Venus 
987 

Gaseous  clouds  -  Stability 
2632 

Gaseous  diffusion  -  Analysts 
2800 

Gaseous  diffusion  -  Stresses 
2746 

Gaseous  explosions  -  Mechanisms 
1166 

Gaseous  ions  -  Physiological  effects 
404 

Gases 

see  also  Fluids 

Gases  -  Adsorption 
969.  1195 

Gases  -  Detonation 

374-376,  378,  379 

Gases  -  Diffusion 
2425 

Gases  -  Electrical  properties 

101,  182,  993  .  994.  1002,  1608 

Gases  -  Excitation 
3047 

Gases  -  Flame  acceleration 
374.  375.  377 

Gases  -  Fluid  dvramic  properties 
153,  1660.  2118.  2494 

Gases  -  Fluorescence 
3250 

Gases  -  Hydrodynamics 
154 

Gases  -  lonir  .lion 

592.  2679,  2800 
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Gases  -  Kinetic  theory 

31,  33,  150,  151,  153,  2753 
Gases  -  Magnetic  field  effects 
213,  310 
Gases  -  Models 

1857,  2425 

Cases  -  Molecular  Interaction 
3S3,  1893 

Gases  -  Momentum  transfer 
395,  397 

Gases  -  Nuclear  relaxation 
1896 

Gases  -  Optical  analysis 
2203 

Gases  -  Oscillations 

1652,  1657,  1658 
Gases  -  Phase  studies 
1230 

Gases  -  Properties 

40,  930,  2278,  3235 
Gases  -  Radiative  properties 
233,  234,  240 
Gases  -  Reaction  kinetics 
12,  106 

Gases  -  Relaxation  times 
1320,  1322 
Gases  -  Separation 
2613 

Gases  -  Scattering 
393 

Gases  -  Shock  structure 
1677 

Gases  -  Stability 
1052,  1653 

Gases  -  Statistical  mechanics 
31,  2278 

Gases  -  Surface  Interactions 
50,  963,  964 

Gases  -  Thermodynamic  properties 
233,  237,  1321,  1657,  2502 
Gases  -  Transport  properties 
240,  1666,  2746,  3287 
Gases  -  Wind  tunnel  tests 
2502 

General  relativity  -  Cosmology 
2528 

General  relativity  -  Group  theory 

158 

Genera!  relativity  -  Particle  mechanics 

159 

General  relativity  -  Theory 
25-36 

General  tocology  -  Equicoctlnuitv 
2322 

General  topology  -  Remote  points 
2328 

Geology  -  Stresses 
1266 

Geomagnetic  fields  -  Mathematical  models 
2879 

Geometry  -  Abstract  algebraic  eeoir.etrv 
1096,  1097 

Geometry  -  Hypersurfaces 
2526 

Geometry  -  Projective  geometry 
297,  1098 


Germanium  -  Dislocations 

1233,  1235-1237,  J243 
Germanium  -  Dispersion  theory 
1767 

Germanium  -  Electron  states 
1237 

Germanium  -  Faraday  rotation 
1753 

Germanium  -  Resistance 
1435 

Germanium  -  Surface  propel  titi 
1162 

Germanium  -  Tunneling 
590 

Germanium  -  Voigt  effect 
1767 

Germanium  compounds  -  Crystal  structure 
2334,  2338,  2683 

Germanium  compounds  -  Reaction  kinetics 
2684 

Germanium  isotopes  -  Nuclear  reactions 
898 

Germanium  surfaces  -  Magnetic  properties 

2326 

Germanium  surfaces  -  X-ray  du.':  action  analyst: 

2327 

Germyl  cyanide  -  Structure 
2098 

Glass  -  Formation 
1497 

Glass  -  Stability 
1438 

Glass  -  Thermal  decomposition 
3167 

Glass  surfaces  -  Temperature  effects 
988-991 

Glucosidase  -  Biosynthesis 
3294 

Glyoxylate  cycle  -  Glyconeogenesls 
2241 

Gold  -  Diffusion 

119 

Gold  -  lattice  defects 
84 

Gold  alloys  -  Thermodynamic  propnrf i .->c 
503 

Gold  compounds  -  Crystal  structure 
904 

Gold  isotopes  (Radioactive)  -  Beta  spectra 
2065 

Gold  isotopes  (Radioactive)  -  Decay 
1709 

Goniometers  -  Instrumentation 
3288 

Grain  boundaries  -  Migration 
183,  3284 

Gram  boundaries  -  Phase  studies 
3292 

Gram  boundary  diffusion  -  Numerical  analysis 

120 

uraln  boundary  diffusion  -  Temperature  ellerts 
1242 

Grain  boundary  dtlfusion  -  Theory 
120 

Grains  (Metallurgy)  -  Growth 
3279,  3284 
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Grapmte  -  Shock  waves 
442 

Grating  responses  -  Corrections 
2906 

Gravitational  Held  -  Energy 

2523 

Gravitational  Held  -  Mathematical  analysis 
1571 

Gravitational  Held  -  Propagation 
1574 

Gravitational  Held  -  Properties 
2139 

Gravitational  Held  -  Quantum  theory 

2524 

Gravitational  Held  -  Stress 
2827 

Gravitational  Held  -  Transverse  models 
1671 

Gravitational  radiation  -  Mathematical  analysis 
2990.  2991 

C-avtons  -  Production 
1578 

Gravity  waves  -  Fluid  displacement  expiations 

130 

Gravity  waves  -  Variational  principles 

131 

Green's  (unction  -  Potential  scattering 
3096 

Group  dynamics  -  Coding 
H69 

Group  dynamics  -  Documentation 

1167 

Group  dynamics  -  Games  theory 
2191 

Group  dynamics  -  Human  engineering 

1168 

Group  dvnamics  -  Political  science 
2172 

Group  dynamics  -  Scientific  research 
307 

Gra:p  dynamics  -  Social  interactions 
'/  95,  2198 

Group  dynamics  -  Social  perception 
2171 

Group  dynamics  -  Sociological  factors 
3306-3308,  3310 

Groups  (Mathematics)  -  Algebras 
2621 

Groups  (Mathematics)  -  Finite  groups 
407,  1095 

Groups  (Mathematics)  -  Free  groups 
2154 

Groups  (Mathematics)  -  Matrix  groups 
11*' 

Groups  (Mathematics)  -  Nilpotent  groups 
296 

Groups  (Mathematics)  -  Permutation  groups 
552,  553 

Groups  (Mathematics)  -  Transformations 
2073 

Guidance  -  Theory 
1047,  2671 

Guided  missiles  -  Fuel  consumption 
63 

Guided  missiles  -  Interception  probability 
2791 


Gyroscopes  -  Integrals 
1600,  1602 
Gyroscopes  -  Spin 
2823,  2833 

Gyroscopes  -  Vacuum  systems 
1223 


Hafnium  Isotopes  (Stable)  -  Molecular  rotation 
3124,  3128 

Hafnium  isotopes  (Stable)  -  Nuclear  energy  levels 
3122 

Hall  coefficients  -  Determination 
1272 

Hall  effect  -  Crystallographic  orientation 
241 

Hall  effect  -  Mathematical  analysis 
2402 

Hall  effect  -  Mathematical  models 
2390 

flail  effect  -  Measurement 
589 

Hall  effect  -  Temperature  effect 
241 

Hall  mobility  -  Measurement 
1253 

Hallucinations  -  Psychological  mechanisms 
121 

Halogen  compounds  ~  Crystal  structure 
2232 

Halogenatico  reactions  -  Mechanisms 
3301 

Handwriting  -  Computer  analysis 
1877 

Harmonic  functions  -  Potential  theory 
1599,  1950 

Harmonic  functions  -  Unit  disk 
2226 

Harmonic  generation  -  Ferrites 
2258 

Hout  -  Bretylium  effect 
1417 

Heart  -  Gravity  effects 
56 

Heat  opacity  -  Mathematical  analysis 
1321 

Heat  transfer 

see  also  as  a  subdivision,  e.g. ,  Boundary  layer  - 
Heat  transfer 

Heat  transfer  -  Boundary  conditions 
2430 

Heat  transfer  -  Boundary  layer 
2798 

Heat  transfer  -  Catalytic  effects 
719,  721,  725 

Heat  transfer  -  Chemical  reactions 
13,  20 

Heat  transfer  -  Convection 
2122 

Heat  transfer  -  Coupling  effecti' 

2034 

Heat  transfer  -  Cylindrical  bodies 
687,  2490 

Heat  transfer  -  Differential  equations 
804,  2672 

Heat  transfer  -  Gas  injection 
2032 
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Heat  transfer  -  Gases 
2495 

Heat  transfer  -  Integral  equations 
68,  2495 

Heat  transfer  -  Ionized  gases 
2030 

Heat  transfer  -  Kinetics 
720,  725 

Heat  transfer  -  Laminar  boundary  layer 
2417 

Heat  transfer  -  Magnetic  field  effect 
2030 

Heat  transfer  -  Mass  transfer  effect 
2037 

Heat  transfer  -  Mathematical  analysis 
233,  1105,  1106,  2417  ,  3089 
Heat  transfer  -  Measurement 

93,  104,  687,  2032,  2033 
Heal  transfer  -  Test  equipment 
1764 

Heat  transfer  -  Theory 
803,  2671,  "08? 

Heat  transfer  -  Turbulent  boundary  layer 
2417 

Heat  vibrations  -  Measurement 
89 

liclssenberg  I, elds  -  Orihcgonalizatlon 
*  553 

Hel‘  am  -  Acoustic  properties 
1785,  1841,  1870 
Helium  -  Afterglow  studies 
2022 

Helium  -  Atomic  energy  levels 

3046.  3047,  3055,  3056,  3226,  3227 
Helium  *  Atomic  orbitals 
3050-3052 

Helium  -  Cross  sections 
2206,  2357,  3057 
Helium  -  De- excitation 
3048,  3C«,  3055 
Helium  -  Electric  fields 
2245 

Helium  -  Electrodynamics 
2946 

Helium  -  Electrophoresis 
3046 

Helium  -  Excitation 

1248,  1275,  3047,  3185 
Helium  -  Flow  angle 
100 

Helium  -  Form  factors 
2857 

Helium  -  Ground  sate 
325 

Helium  -  Inelastic  scattering 
2211 

Helium  -  Mobility 
584 

Helium  -  Nuclear  reactions 
1381,  3193 

Helium  -  Polarization 
3200 

Helium  -  Spectra 

779,  1243,  1275,  3058 
Helium  atoms  -  Earth's  atmosphere 
3059 


Helium  atoms  -  Excitation 
2207,  2209,  2212 

Helium  atoms  -  Lifetime 
645 

Helium  discharges  -  Microwave  Interferometry 
1203 

Helium  films  -  Sound  velocity 
2043 

Helium  Ions  -  Atomic  properties 
643 

Helium  ions  -  Lifetime 
647 

Helium  ions  -  Scattering 
2204 

Helium  mixtures  -  Electrophoresis 
3053 

Helium  particles  -  Elastic  scattering 
1517 

Helixes  -  Wave  propagation 
2932 

Hem  spherical  shells  -  Hypersonic  flow 
37 

Heptandiones  -  Photochemical  synthesis 
3244 

Hexachloro’oenzene  -  Nuclear  quadrupole  resonance 
2403 

Hexane  -  Radioiysis 
443 

High  pressure  research  -  Neutron  diffraction  analysis 
1173 

High  pressure  research  -  Solid  state  reactions 
83 

High  vacuum  electrophysics  -  Scientific  research 
1190 

Highway  traffic  (Operation  research)  -  Mathematical 
analysis 
2788 

Hippocampal  system  -  Autocorrelation 
430 

Hippocampal  system  -  Electrophysiology 
2238 

Hippocampal  system  -  Memory- 
436 

Histamine  -  Inhibition 
2256 

Holomorphy  domain  -  Potential  scattering 
3098 

Homology  -  Theory 
2514 

Hormones  -  Scientific  research 
2352 

Hormones  -  Secretion 
2355 

Hormones  -  Skir.  pores 
2712 

Human  engineering  -  Bibliography 
3095 

Human  engineering  -  Computers 
137,  3207,  3208 

Human  engineering  -  Design 
134.  135 

Hunan  engineering  -  Mathematical  models 
2771 

Human  engineering  -  Scientific  research 
137 

Human  locomotion  -  Gravity  effects 
56 
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Hydrazine  derivatives  -  Reaction  kinetics 
1469,  1470 

Hydrazine  derivatives  -  Synthesis 
394 

Hydrocarbon  mixtures  -  Glass  formation 
1498 

Hydrocarbon  mixtures  -  Phase  studies 
1497 

Hydrocarbons  -  Chemical  reactions 
1165 

Hvdrodynamlcs  -  Diffusion 
2306 

Hydrogen  -  Adsorption 
3199,  3201 

Hydrogen  -  Atomic  energy  levels 
535,  3056,  3223 
Hydrogen  -  Diffusion 
528-530,  737 
Hydrogen  -  Dissociation 

962,  963,  2215 
Hydrogen  -  Energy  levels 

1021 

Hydrogen  -  Lattice  properties 
580 

Hydrogen  -  Molecular  orbitals 

535 

r  Hydrogen  -  Reaction  kinetics 
1165 

Hydrogen  -  Recombination  reactions 
'  24,  25,  41,  2109 
Hydrogen  -  Scattering 

963,  964 

Hydrogen  -  Spectra 
779,  21iM 

'lyd. ogo  i  -  Vapor  pressure 
950 

Hydrogen  -  Vibrational  constants 
1020 

Hydrogen  atoms  -  Electron  capture 
2205 

Hydrogen  atoms  -  Inelastic  scattering 
2698,  2699 

Hydrogen  atoms  -  Lunar  surface 
737 

Hydrogen  bond  -  Temperature  effect 
278 

Hydrogen  iodide  -  Line  widths 
2379 

Hydrogen  ions  -  Formation 
2299 

Hydrogen  Isotooes  (Radioactive)  -  Molecular  orbitals 

536 

Hvdrogen  molecules  -  Lunar  surface 
737 

Hydrogen  molecjles  -  Spectra 
746,  2299 

Hydrogen  molecules  -  Wave  functions 
596 

Hvdrogen  peroxide  -  Chemical  reactions 
2303 

Hydrogen  peroxide  -  Decomposition 
2010 

Hvdrogen  sulfide  -  Infrared  spectra 
3204 

Hydrogenation  -  Catalysts 
162-165 


Hydrogen-oxvgen  mixtures  -  Ignition 
374,  375,  378,  1975 

Hydrogen- oxygen  mixtures  -  Pressure  field 
381 

Hydrogen- oxygen  mixtures  -  Thermodynamic  properties 
1667 

Hydrogen- ozone  mixtures  -  Chemical  reactions 
2216,  2217 

Hydrolysis  -  Kinetics 
2163 

Hydromagnetic  waves  -  Dispersion 

215 

Hydromagnetic  waves  -  Fourier  transforms 

216 

Hydroxyl  radicals  -  llyoerflne  structure 
652,  658,  2509 

Hyperfine  interaction  constants  -  Determination 
640-642 

Hyperfine  structure  -  Electric  field  effects 
1784 

Hyperfine  structure  -  Exchange  relaxation 
2316 

Hyperfine  structure  -  Nuclear  magnetic  resonance 
633,  660,  2272 

Hyperfine  structure  -  Pressure  shift 
1247 

Hyperfine  structure  -  Radioactive  Isotopes 
327 

Hyperfine  structure  -  Solvent  effects 
675 

Hyperfine  structure  -  Zeeman  levels 
C35,  S38,  639,  654 
Hyperfragments  -  Decay 

561,  £64  ,  566.  567,  575 
Hyperfragments  -  Historical  review 

569 

Hyperfragments  -  Interactions 

562,  565,  570 

Hyperfragments  -  Nuclear  emulsion  studies 
553,  566,  568 

Hyperfragments  -  Production 
570,  574 

HyperLagmcnts  -  Theory 
2986 

Hyperons  -  Decay 

1477-1479,  1549,  2271,  2532 
Hyperons  -  Inelastic  scattering 
1451 

Hyperons  -  Lifetimes 
1721 

Hyperons  -  Nuclear  reactions 
1956,  2955 
Hyperons  -  Parity 
2532,  2956 

Hyperons  -  Production 
1382 

Hyperons  -  Scattering 
2984 

Hypersonic  Row 

see  also  Supersonic  flow 
Hypersonic  flow  -  Analysis 
724.  726,  727 

Hypersonic  flow  -  Boundary  layer 
394,  1310,  2756,  2798 
Hypersonic  flow  -  Chemical  reactions 
2411 
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Hypersonic  (low  -  Hpat  transter 
13,  20 

Hypersonic  (low  -  Mathematical  analysis 
723,  2701 

Hypersonic  (low  -  Measurement 
37 

Hypersonic  (low  -  Pressure  distribution 
2965 

Hypersonic  (low  -  Scientific  research 
2498 

Hypersonic  (low  -  Sheets 
27’.1 

Hypersonic  (low  -  Shock  layer  theory 
728,  731 

Hypersonic  (low  -  Spcctrographic  analysis 
2583 

Hypersonic  (low  -  Theory 
394,  2566.  2797 

Hypersonic  wakes  -  Measurement 
2762 

Hypnosis  -  Analysis 
1901 

Hypogastric  nerve  (Dog)  -  Chroraafftnc  tissue 
45 

Hyponltrtte  -  Chemical  reactions 
2806 

Hypothalamus  -  Somatic  impulses 
2722 

Hypothalamus  (Call  -  Lesion  effects 
2719 

Hysteresis  -  Measurement 
2313 

Hysteresis  -  Pressure  studies 
2542 


Ice  -  Spectra 
21,  278 

Ignition  -  Theory 

Ignition  time  -  Theoretical  analysis 
1975 

Illusions  -  Test  mctlaxls 
1903 

Impact  studies  -  Lead- to- lead 
3251 

Impedance  -  Magnetic  field  effect 
315 

Impedance  -  Measurements 
1077 

Impedance  matching  -  Frequency  multipliers 
2920 

Impulsive  response  -  Error  analysis 
357 

Incompressible  flow  -  Differential  equations 
7?3,  8u3 

Incompressible  flow  -  Heat  transfer 
2490 

Incompressible  (low  -  Turbulent  boundary  layer 
804 

Indexes  -  Searching  procedur.  s 
1313 

Indexes  -  Scientific  research 
1161 

Indexes  -  WADEX 
73 


Indium  compounds  -  Spectra 
761,  777 

Indium  isotopes  (Radioactive)  -  Conversion  processes 
3121 

Indium  Isotopes  (Radioactive)  -  Decay  processes 
3123 

Indium  isotopes  (Stable)  -  Isomeric  states 
2377 

Indium-antimony  crystals  -  Growth  mechanism 
115,  116 

Industrial  psychology  -  Leadership 


1992 

Inelaehc  scatterings  Analysis 
2855,  2855 

Inelastic  scatter'ng  -  Angular  distributions 


868 

Inelastic  scattering  -  Cross  sections 
752,  2211,  2698,  2699 

Inelastic  scattering  -  Diflercntial  cross  sections 
1725,  2852 

Inelastic  scattering  -  Electron-proton  coincidences 
2859 

Inelastic  scattering  -  Energy  spectra 
2349 


Inelastic  scattering  -  Mathematical  analvsio 
2211,  2698,  2699,  2322,  79B3.  3057 
Inelastic  scattering  -  Nuclear  stru~ture 
2829,  2837 

Inelastic  scattering  -  Theory- 
752 

Inequalities  -  Operators  (Mathemati-s) 

1290 


Inert  gases  -  Molecular  structure 
209 

Inert  gases  -  Optical  properties 
207 

Information  processing  -  Statistical  analysis 
1993 

Information  retrieval  -  Analysis 
1303 

Information  retrieval  -  Coding 
3263 

Information  retrieval  -  Computers 
3207,  3265,  3267 

Information  retrieval  -  Control  systems 
3266 

Information  retrieval  -  Costs 
80 

Information  retrieval  -  Data  storage  systems 
2770 


Information  retrieval  -  Indexes 
73 

Information  retrieval  -  Instrumentation 
1395 

Information  retrieval  -  Machine  translation 
2063 

Information  retrieval  -  Mathematical  analysis 
1313,  3208 

Information  retrieval  -  Medicine 
2063 


Information  retrieval  -  Searching  procedures 
2325 

Information  retrieval  -  Scientific  research 
51.  52 

Information  retrieval  -  Systems  design 
80.  1160.  2693 
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Information  retrieval  -  Theory 
3204,  3209 

Information  sciences  -  Research 
53 

Information  storage  -  Crystallography 
2390 

Information  theory  -  Algebraic  analysis 
2155 

Information  transduction  -  Data  processing 
1183 

information  transmission  -  Loss 
1855 

Infrared  absorption  spe  -tra  -  Analysis 
2G5>) 

nfrared  spectra  -  Centrifugal  field  effects 
3204 

Infrared  spectra  -  Matrix  technique 
2-31 

Inhibition  (Physiology)  -  Mechanism 

912 

Inhibition  (Physiology)  -  Pharmacological  pronerties 

913 

Inhibition  -  Selection  cue 
2000 

Inhibition  -  Thermal  effects 
541 

Inorganic  reagents  -  Thlonyl  chlorides 
2741 

Insects  -  Corneal  patterns 
1416 

Insects  -  Vision 
2774 

Instrumentation  -  Teflon- coated  steel 
2727 

Insulators  -  Relaxation  time 
2691 

Integers  -  Matrix  representation 
1221 

Integral  functions  -  Mill's  ratio 
2790 

Integral  transforms  -  Distribution  theory 
2934 

Integral  transforms  -  Fractional  derivatives 
531 

Intelligence  -  Theory 
2090 

Interfacial  bonds  -  Internal  stresses 
402 

Interference  (Psychology)  -  Location 
2521 

Interferometers  -  Applications 
1791,  2173.  2178 

Interferometers  -  Design 
1151,  2896 

Intermetalllc  compounds  -  Spin  transitions 
623 

Internal  friction  -  Pressure  effects 
3144 

International  relat'onship3  -  Theorv 
2172 

Interpersonal  attraction  -  Self-esteem 
3962 

Interplanetary  matter  -  Gas  masses 
745 

Interplanetary  matter  -  Origin 
747 


Interplanetary  space  -  Solar  wind 
1743 

Interstellar  matter  -  Radiation 
746 

Interstellar  matter  -  Radiation  pressure  effects 
739 

Interstellar  space  -  Cosmic  radiation 
2642,  3641 

Iodides  -  Dielectric  properties 
2182 

Iodine  -  Band  spectrum 
3255 

Iodine  compounds  -  Photolysis 
1501 

Iodine  isotopes  (Radioactive)  -  Energy  levels 
1259,  1261 

Ion  accelerators  -  Electric  fields 
2563 

Ion  exchange  columns  -  Applications 
1040,  1041 

Ion  exchange  reactions  -  Applications 
2545 

Ion  formation  -  Mechanism 
2299 

lor.  mobility  -  Determination 
577,  582,  810,  1024 

Ion  mobility  -  Theory 
584,  587 

Ion  pairs  -  Spectra 
1440 

ion  sources  -  Analysis 
886,  1518,  3071 

Ionization  -^Physical  effects 
1002,  1152 

Ionization  -  Shock  tube  studies 
996,  998 

Ionization  -  Spectrographlc  analysis 
997 

Ionization  clambers  -  Design 
887 

Ionization  efficiency  -  Calculation 
1519 

Ionization  gauges  -  Aupiicatiors 
1155,  1218,  1803 

Ionized  gases  -  Transport  properties 
592 

Ion- molecule  reactions  -  Spectrographlc  analysis 
1023 

Ionosphere  -  Density  measurements 
743 

Ionosphere  -  Radio  astronomy 
742 

Ionospheric  disturbances  -  Electrons 
33? 

Ionospheric  propagation  -  Magnetic  fields 
316 

Ionospheric  propagation  -  Scattering 
1778 

Ions 

see  also  specific  types  of  ions,  e.  g. ,  Hydrogen  ions 

Ions  -  Atomic  properties 
643 

Ions  -  Chemical  equilibrium 
2680,  2686-2688 

Ions  -  Elastic  scattering 
1206 
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loas  -  Electron  paramagnetic  resonance 
MOO,  M01 

Ions  -  Energy  .cvels 
1287 

Ions  -  Exchange  interactions 
M05 

Ions  -  Momentum 
1927 

Icon  -  Recombination  reactions 
3030 

Ions  -  Soectra 

i.V-9,  1405 

Ions  -  Transport  properties 
581,  2040,  2685 

iridium  borides  -  Crystal  structure 
3106 

Iridium  Isotopes  (Stable)  -  Energy  levels 
3118 

Iron  -  Deformation 
3232,  3234 

Iron  alloys  -  Oxidation 
805 

Iron  garnets  -  Relaxation  oscillation 
372 

Iron  isotopes  (Stable)  -  Nuclear  energy  levels 
1746 

Irreversible  processes  -  Analysis 
33 

Irreversible  processes  -  Statistical  mechanics 
923,  924,  950 

lsallo  stresses  -  Mathematical  analysis 
1266 

Isocyanlc  acid  -  Spectra 
825,  S33 

Isomerization  -  Mechanism 
279,  800 

Isomers  -  Analysis 
617 

Isomers  -  Spin  coupling 
1776 

Isomers  -  Structure 
616 

Isothlocyanlc  acid  -  Spectra 
825 

Isotopes 

see  also  specific  Isotopes,  e.  g. ,  Golf"  isotopes 
(Radioactive) 

isotopes  -  Energy  levels 
2125 

Isotopes  -  Spectra 
87 

Isotopes  (Radioactive) 

see  also  Radioactive  isotopes 
see  also  Radioisotopes 

see  also  specific  Isotopes,  e.  g. ,  Gold  isotopes 

Isotopes  (Radioactive)  -  Half-life 
3122 

Isotopes  (Radioactive)  -  Hyperfine  structure 
662 

Isotopes  (Radioactive)  -  Lifetimes 
663 

Isotopes  (Radioactive)  -  Nuclear  energy  levels 
3131 


Jet  flaps  -  Motion 
793 


Jet  mixing  -  Aerod-nainics 
3028 

Jet  mixing  -  Experimental  analysis 
’410 

Jet  mixing  -  Heat  transfer 
1631 

Jet  mixing  -  Theory 
2410,  3023 

Jet  plants  -  Flight  paths 
1044,  1045 

Jets  -  Acoustic  fields 
954 

Jets  -  Electric  field  effects 
1838 

Jets  -  Heat  transfer 
2408 


Kaons  -  Decay 
2994 

Kctenes  -  Thermodynamic  properties 
230 

Ketones 

see  also  specific  compounds,  e.  g. ,  Acetone 

Ketones  -  HaTogenation 
3300,  3301 

Ketones  -  Photochemical  synthesis 
3210 

Ketones  -  Titration  procedures 
1397 

Kidney  Noradrenaline  content 
'.-,17 

Kinematic  waves  -  Theory 
973 

Kinetic  theory  -  Mathematical  analysis 
2753.  2754.  2800 

Kinetic  theory  -  Mechanisms 
2167 

Kinetic  theory  -  Shock  waves 
1614 

Klystrons  -  Magnetic  Held  effects 
2393 

Krypton  -  Adsorption  isotherms 
3201 

Krypton  -  Energy  transfer 
819 

Krypton  -  Spectra 
779 

Krypton  -  Ultraviolet  absorption 
2648 

Krvnton  isotopes  (Stable)  -  Hyperflr.e  stru-ture 
632,  680 


Labeled  suostances  -  Preparation 
711 

Lactase  secretion  -  Drug  effect 
1508 

Laminar  boundary  layer  -  Boundary  conditions 
2b48 

Laminar  boundary  layer  -  Calculation 
3021 

Laminar  boundary  layer  -  Differential  equations 
223,  1666,  2409 

Laminar  boundary  layer  -  Gases 
917 
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Laminar  boundary  layer  -  Heat  transier 
228,  1644,  3039 

Laminar  boundary  layer  -  Mathematical  analysis 
1644,  2848 

Laminar  boundary  layer  -  Particle  injection 
2496 

Laminar  boundary  layer  -  Separation 
228 

Laminar  boundary  layer  -  Stability 
229 

Laminar  boundary  layer  -  Theory 

Ibii  ,  „  . 

Laminar  boundary  layer  -  Thermal  diffusion  effects 
2029 

Laminar  boundary  layer  -  Velocity 
2409 

Laminar  flow  -  Electromagnetic  pumps 
781,  787 

Laminar  flow  -  Magnetohydrodynamics 
1396 

Laminar  flow  -  Stability 
1974 

Laminar  flow  -  Turbulence 
1367,  1974 

Laminar  separation  point  -  Calculation 
2427 

Langbemite  systems  -  Ferroelectric  properties 
2314 

Langmuir  probes  -  Applications 
3080 

Language  -  Coding 
2346 

Language  -  Computers 
2346 

Language  -  Control  systems 
2345 

Language  -  Programming 
2668,  2669 

Large-scale  organizations  -  Functions 
1026 

Large-scale  organizations  -  Structure 
1026 

Lasers  -  Applications 
681,  3004 

Lasers  -  Design 

214,  657,  3002,  3003,  3006 

Lasers  -  Emission  soirees 
340 

Lasers  -  Harmonic  waves 
1056,  1057 

Lasers  -  Optical  properties 
650 

lasers  -  Output  energy- 
3010 

Lasers  -  Properties 

2997,  2998,  3001-3003.  3009 

Lattice  defects  -  Analysis 
82 

Lattice  defects  -  Measurement 
1234 

Lattice  gas  -  Thermodynamic  properties 
1**88 

.attic*'  parameters  -  Determination 
1944 

Lattices  -  Atom  diffusion 
1232 


Lattices  -  Instrumentation 
242 

Lattices  -  Vibrations 
2978 

Lead  -  Creep 
3145 

Lead  -  Grain  growth 
3279 

Lead  Isotopes  -  Nuclear  reactions 
1731 

Lead  isotopes  (Radioactive)  -  Beta  spectra 

2065  0 

Lead  zirconate  crystals  -  Antlferroclectrlc  properties 

2312 

Leadership  -  Self-esteem 
1992 

Learning  -  Brachium  sectioning 
560 

Learning  -  Comjxiter  analysis 
436,  3207,  3208 

Learning  -  Conditioned  relies 
2670 

Learning  -  Conference 
431 

Learning  -  Cybernetics 
1801 

Learning  -  Interference 
2521 

Learning  -  Nucleic  acids 
1034 

Learning  -  Pattern  recognition 
2935 

Learning  -  Sensory  perception 
2197 

Learning  -  Speechllke  vocabularies 
1869 

Learning  -  Test  methods 
69-71 

Learning  -  Theory 
2194,  2196 

Learning  (Birds)  -  For eb rain  ablation 
488 

Learning  (Monkeys)  -  Test  methods 
491 

Learning  (Octopus)  -  Test  methods 
1464,  1465 

Learning  (Psychology)  -  Information  theory 
1989 

Learning  (Psychology)  -  Mathematical  mode.s 
2782 

Learning  systems  -  Training  sequences 
2557 

Legal  records  -  Subject  Indexing 
2325 

Lenses  -  Design 
2665,  2666 

Leutenizing  hormone  -  Secretion 
2353,  2354,  2356 

Level  crossing  •  Back  scattering 
636,  653,  663 

Level  crossing  -  Detection 
636,  653,  €.61 

Level  crossing  fields  -  Determination 
648 

Level  crossing  signal  -  Temperature  eifect3 
646 
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Libraries  -  Scientific  research 
2695 

Libraries  -  Storage 
2694 

Lie  algebras  -  Analysis 
1957 

Lifetime  (Isotopes)  -  Determination 
655 

Lift  -  Theory 
3075 

Lift  -  Wind  tunnel  tests 
2036 

Ligands  -  Atomic  orbitals 
1458,  3185 
Light  -  Coherence 

2635,  2656,  2657 
Light  -  Detection 
1277,  1273 
Light  -  Diffraction 
3140-3142 

Light  -  Energy  spectrum 
2637,  2635 
Light  -  Modulation 
695,  1278 

Light  -  Polarization 
3141 

Light  -  Spectrographlc  analysis 
3250 

Light  decay  -  Kinetics 
1326 

Light  modulators  -  Electrical  properties 
700 

Light  sensitivity  -  Pigment  migra*<on 
1407.  1410 

Light  velocity  -  Measurement 
1849 

Light  waves  -  Interactions 
1075 

Limit  sets  -  Stability 
2590 

Limiters  -  Optical  systems 
2915 

Line  spectrum  -  Analysis 

775,  82S,  1350,  1386,  1389,  1874,  3036 
Line  spectrum  -  Electromagnetic  effects 
420,  671,  830,  833 
Line  spectrum  -  Electron  transitions 
3245 

Line  spectrum  -  Free  radical  effects 
828 

Line  spectrum  -  Hyperflne  structure 
1757,  1758,  1763,  1771,  1772 
Line  spectrum  -  Solvent  effects 
674,  676,  762,  763 
Line  spectrum  -  Stress  effects 
1763 

line  spectrum  -  Symmetry 
90 

Line  spectrum  -  Temperature  effects 
671,  828,  2885 

Line  spectrum  -  Theoretical  model 
621 

Line  spectrum  -  Theory 
1875 

Line  spectrum  -  Width 
669,  776 


Linear  algebra  -  Matrices 

167-170,  321,  772,  926.  1527,  *529,  1530,  1587, 
1522,  2138  ’ 

Linear  antennas  -  Admitlar.ee 
1074 

Linear  equations  -  Sndomorphlsms 
3171 

Linear  programming  -  Costs 

352 

Linear  syueras  -  Analysis 
39 

Linear  systems  -  Control 
452,  454,  2593 
Linear  systems  •  Excitation 
367 

Linear  systems  -  Identification 
1201,  1214 

Linear  systems  -  Impulsive  response 

353 

Linear  systems  -  Mathematical  analysis 
452,  453,  1055,  2593 
Unear  systems  -  Optimization 
2936 

Linear  systems  -  Spectral  densities 
701 

Unear  systems  -  Stability 
2598 

Linear  workharriening  -  Theory 
2332 

Linguistic  theory  -  Phonology 
1854 

Linguistics  -  Data  processing  systems 
3067-3069 

Liquefied  gases  -  Electric  fields 
2945,  2946 

Uquld  conductors  -  Spiral  instabilities 
1846 

Uquld  explosives  -  Detonation 
3138 

Uquld  films  -  Destruction 
972 

Uquld  metals  -  Electrical  properties 
589 

Liquid  metals  -  Nucleation 
504 

Liquid  mixtures  -  Scattering 
765 

Uquld  rocket  propellants  -  Combustion 
2439,  2440 

Uquids 

see  also  Fluids 
Uquids  -  Evaporation 
339,  3237 

Uquids  -  Hyperfine  structure 

1784 

Uquids  -  Nuclear  magnetic  resonance 
3031 

Uquids  -  Optical  properties 
203 

Liquids  -  Relaxation  time 
1781 

Liquids  -  Sound  velocity 

1785 

Liquids  -  Thermal  diffusion 
1403 
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Liquids  -  X-ray  dilfraction  analysis 
203-205 

Lithiomethyltrimeihvlsibne  -  Physical  properties 
2555 

Lithium  -  Atomic  properties 
643 

Lithium  acetate  -  Applications 
574 

Lithium  chloride  -  Relaxation  times 
622 

Lithium  compounds  -  Exchange  reactions 
285 

Lithium  compounds  -  Lattice  delects 
1234 

Lithium  compounds  -  Magnetic  resonance 
618,  753 

Lithium  compounds  -  Spectra 
634,  1942 

Lithium  lluoride  -  Crystal  structure 
398 

Lithium  fluoride  -  Etching 
505 

Lithium  fluo?  ide  -  Nuclear  magnetic  resonance 
621 

Lithium  fluoride  -  Paramagnetic  resonance  studies 
624  • 

Lithium  fluoride  -  Spectra 
1961,  1963 

Lithium  hydride  -  Atomic  orbitals 
3050 

Lithium  ions  -  Hyperfine  structure 
661 

Lithium  Isotopes  (Radioactive)  -  Lifetime 
665 

Laver  -  Norepinephrine  content 
1417 

Liver  (Cat)  -  Carbon  dioxide  uptake 
2094 

Loading  -  Aeolotropic  medium 

717 

Loading  -  Boundary  conditions 

718 

Lending  -  Differential  equations 
1675 

Loading  -  Mathematical  analysis 
715,  716,  718 

Loop  antennas  -  Theory 
1085,  1087 

Loop  antennas  -  Transient  response 
1088 

Loop  probes  -  Analysis 
1065 

Loss  factors  -  Determination 
2296 

Loss  rates  -  Decision  theory 
2786 

Low  frequency  emissions  -  Theory 
2913 

L- sorbose  -  Spectra 
827 

Luminescence  -  Alkali  halides 
1264 

Luminescence  -  Excitation  functions 
850 

Luminescence  -  Proton  bombardment 
3249 


Luminescence  -  Measurements 
125 

Luminescence  (Hare  earths)  -  Mathematical  analysis 
3293 

Lunar  regions  -  Optical  echoes 
1870 

Lunar  surface  -  Geology 
606 

Lutecium  isotopes  -  Nuclear  energy  levels 
3122 

Lyapunov  functions  -  Algebraic  equations 
368 

Lycopersene  -  Qualitative  analysis 
3160 

Lysine  -  Inhibitory  effects 
3233,  3234 


Machine  language  -  Application 
2063 

Machine  translation  •  Coding 
2467 

Machine  translation  -  Mathematical  analysis 
2668,  2669 

Machines  -  Design 
2446 

Magnesium  -  Fluorescence  analysis 
2483 

Magnesium  crystals  -  Magnetic  properties 
511 

Magnesium  oxide  -  Crystal  lattice  defects 

2056 

Magnesium  oxide  -  Impurity  effects 
418 

Magnesium  cudde  -  Microwave  spectra 
2045 

Magnetic  balance  -  lloise  reduction 
2989 

Magnetic  disturbances  -  Earth 
2541 

Magnetic  fields  -  Boundary  layer 
1365 

Magnetic  fields  -  Continuum  mechanics 
2390,  2402 

Magnetic  fields  -  production 
2260 

Magnetic  fields  -  Resonance 
1059 

Magnetic  Helds  -  Spin-wave  theory 
2397 

Magnetic  fields  -  Stabilization 
1760 

Magnetic  field!-  -  Theory 
1365 

Magnetic  fields  -  Thermodynamics 
2339,  2401 

Magnetic  generators  -  Design 
1673 

Magnetic  materials  -  Spectra 
314 

Magnetic  materials  -  Squareness 
1683 

Magnetic  materials  -  Wave  production 
1688 

Magnetic  mirror  systems  -  Pitch  angle  diffusion 
1557 
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Magnetic  moments  -  Analysis 
1117 

Magnetic  moments  -  Plasma  interactions 
2948 

Magnetic  permeability  -  Theory 
90S 

Magnetic  properties  -  Temperature  effects 
2378 

Magnetic  resonance  -  Applications 
2469 

Magnet!'  resonance  -  Measurement 
753 

Magnetic  resonance  -  Cuantum  transitions 
1783 

'Magnetic  waves  -  Dispersion  relations 
1609 

Magnetism  -  Fermi  surface 
511,  513 

Magnetism  -  Surface  pinning 
2400 

Magnetoelastic  waves  -  Spectra 
1686 

Magnetogasdynamlc  Now  -  Wall  friction  effect 
2179 

Magnetogasdynamics  -  Mathematical  analysis 
796 

Magnetogasdynamics  -  Pressure 
161G- 

Mngnetohydrodyrumic  flow  -  Airfoils 
2115,  2117 

Magnetohydrodynamic  flow  -  Conical  bodies 
2116 

Magnetohydrodynamic  flow  -  Magnetic  fields 
2120 

Magnet ohydrodynamlc  flow  -  Mathematical  analysis 
2115-2117 

Magnetohydrodynamic  generators.  -  Circuit  parameters 
1684 

Magnet  ohydrodynamlc  generators  -  Design 
101,  1646 

Magnet  ohydrodynamlc  generators  -  Hall  efiect 

981 

Magnet  ohydrodynamlc  generators  -  Theory 

982 

Magnetohydrodynamic  waves  -  Surface  Interactions 
1782 

Magnetohydrodynamics  -  Differential  equations 
782,  J396 

Magnetohydrooynamics  -  Instrumentation 
781,  787 

Magnetohydrodynamics  -  Power  generators 
1646 

Magnetohvdrodynamlcs  -  Scientific  research 
2498 

Magnetohydrodynamics  T.ieory 
309,  783,  784 

Magnctoreflftctlon  -  Analysis 
1761 

Magneloreslstance  -  Electron  surface 
512 

Magneloreslstance  -  Measurement 
1265,  1272 

Magnetosphere  -  Electron  density 
2911,  2912 

Magnetosphere  -  Whistlers 
2919 


Magnets  -  Design 
1751,  1754 

Maleimide  -  Synthesis 
3242 

Mammals  -  Amine  oxidases 
2254 

Management  engineering  -  Group  performance 
1991 

Management  engineering  -  Organizational  effectiveness 
1027 

Manganese  compounds  -  Hyperfine  structure 
1053 

Manifolds  -  Differential  equations 
1304 

Manifolds  -  Transformations 
1434.  5435 

Manometers  -  Biological  application? 

1423 

Manv-body  systems  -  Dynamics 
153,  2074 

Many  particle  systems  -  Matrix  algebra 
928 

Markov  processes  -  Martin-type  boundary 
2784 

Martensite  -  Crystal  str-ciure 
1228 

Martensite  -  Phase  studies 
1229 

Masers  -  Analysis 
107,  688 

Masers  -  Applications 
649,  651,  1897 

Masers  -  Emission 
3000 

Masers  -  Materials 
343 

Masers  -  Optical  equipment 
631,  632 

Masers  -  Performance 
1897 

Masers  -  Pumping  systems 
2899 

Masers  -  Stability 
1882 

Mass  spectrometers  -  Design 
1023 

Mass  spectroscopy  -  loci  sources 
1518 

Mass  transfer  -  Coupling  effects 
2034 

Materials  -  Work-hardening 
2573 

Materials  research  -  Scientific  laboratories 
416 

Mathematical  analysis  -  Special  functions 
1137 

Mathematical  functions  -  Theory 
1665 

Mathematical  games  -  Decision  processes 
1775 

Mathematical  logic  -  Non-dencting  terms 
809 

Mathematical  logic  -  Secuences 
2668,  2669 

'iathematical  logic  -  Theory 
808,  1843 
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Mathematical  models  -  Information  retrievvl 
3268 

Mathematical  models  (Psychology)  -  Learning 
2782 

Mathematic:  Theory  of  Automata  -  Symposium 
2474 

Mathematics  -  Jonsultants 
72 

Mathematics  -  Data  processing 
3062 

Mathematics  -  United  States 
2121 

Matrix  algebra  -  Computer  analysis 
854 

Matrix  algebra  -  Inequalities 
888,  2973 

Matrix  algebra  -  Mathematical  prediction 
1048 

Matrix  algebra  -  Spir. 

626.  627,  2230 

Matrix  technique  -  Applications 
287 

Matrix  theoiv  -  Lorewz  groups 
2979  ' 

Measure  and  integration  -  Perron  integrals 
176 

Measure  and  integration  -  Theory 
173,  174,  2527,  2973 

Mechanics  -  Deformation 
1685 

Mechanics  -  Historical  review 
2516 

Medulla  -  Electrical  stimulation 
2723 

Meetings  -  Cybernetics 
1801 

Membrane  potential  -  Enzyme  effects 
1911 

Membranes  -  Calcium  metabolism 
2250 

Membranes  -  Permeability 
2738 

Membrane  3  (Biology)  -  Porosity 
2711,  2712 

Memory  -  Computer  analysis 
436 

Memory  -  Conference 
431 

Memory  -  Cybernetics 
1801 

Memory  -  Proteins 
1033 

Memory  -  Test  methods 
69-71,  3170 

Mercaptals  -  Alkylation 
2553 

Mercuric  halides  -  Physical  properties 
2572 

Mercuric  halides  -  Spectra 
2570 

Mercury  -  Magnetic  fields 
784 

Mercury  -  Radiation  transfer 
2213 

Mercury  -  Recombination  reactions 
25,  27,  42 


Mercury  compounds  -  Dielectric  properties 
2182 

Mercury  compounds  -  Valence  electrons 
421 

Mercury  isotopes  -  Nuclear  magnetic  moments 
1866 

Mercury  isotopes  (Radioactive)  -  Hyperfine  structure 
1867 

Mercury  isotopes  (Radioactive)  -  Spectra 
1865 

Mercury  Isotopes  (Stable)  -  Nuclear  energy  levels 
1709 

Mercury  isotopes  (Stable)  -  Polarization 
1336 

Meromorphic  functions  -  Complex  variables 
2970,  2971 

Meson  capture  -  Probability 
537 

Meson  fields  -  Differential  equations 
2071 

Mesons  -  Annihilation  reactions 
2952,  2955 

Mesons  -  Binding  energy 
561 

Mesons  -  Cross  sections 
1584,  2878 
Mesons  -  Decay- 

567,  1380.  1584,  1740,  1747,  1749,  2251.  2819, 
2986 

Mesons  -  Detection 
1740,  2856 

Mesons  -  Hyperfine  structure 
2272 

Mesons  -  Interactions 

565,  1458,  1956,  2954 
Mesons  -  Nuclear  reactions 
1379,  1381,  1388 
Mesons  -  Nuclear  scattering 
1461,  2251 
Mesons  -  Production 

1255,  1379,  1458,  2873 
Mesons  -  Resonance 

323,  1302,  1383,  1458,  2818 
Mesons  -  Scattering 
1551,  2984 
Mesons  -  Spin 
1740 

Mesons  -  Trajectories 
487 

Metal  films  -  Cerenkov  radiation 
1346 

Metal  ions  -  Hydrolysis 
2680,  2682.  2689 
Metal  ions  -  Separation 
2544 

Metal  oxides  -  Kinetic  theory 
1511 

Metal  oxides  -  Structure 
1949 

Metal  plates  -  Deformation 
715,  718 

Metal  plates  -  Dynamics 
1488 

Metal  plates  -  Loading  effects 
2412 

Metal  plates  -  Thermal  stresses 
1488,  2412 
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Metal  plates  -  Vibration 
2514,  2581 

Metal  solutions  -  Diffusion 
2146 

Metallation  -  Chemical  bonds 
282 

Metallic  compounds  -  Crv  jtal  chemistry 
2335 

Metallic  compounds  -  Isomer- 
3012 

Metallic  compounds  -  Pi  eua 'filicides 
2337 

Metallic  compounds  -  Synthesis 
2011 

Metallic  crystals  -  Antiferromagnetic  spin  waves 
2189 

Metallic  crystals  -  Deformation 
3291 

Metallic  crystals  -  Dislocation  substructures 
903 

Metallic  crvstals  -  Evaporation 
500  ’ 

Metallic  crystals  -  Fatigue 
2690 

Metallic  crystals  -  Surface  properties 
116,  117 

Metallic  surfaces  -  Adsorption 
969,  1195 

Metallic  surfaces  -  Momentum  transfer 
395,  3S7 

Metallic  surfaces  -  Recombination  reactions 
2265,  2732 

Metalorganlc  compounds  -  Exchange  reactions 
604 

Metalorganlc  compounds  -  Heat  cf  formation 
1425 

Metalorganlc  compounds  -  Spectia 
1225 

Metals 

see  also  specific  metals,  e.  g. , 
aluminum 

Metals  -  Deformation 

906,  1176,  1227,  1239,  1241,  1242.  1370,  1670, 
3285 

Metals  -  Fermi  surface 
311,  971 

Metals  -  Gra*n  boundaries 
1242,  3284 

Metals  -  Lattice  defects 
82,  1239,  1241 

Metals  -  Magnetoacoustic  properties 
3211,  3212,  3218,  3220-3222 

Metals  -  Mechanical  properties 
1226,  1541,  2332 

Metals  -  Nucleation 
503 

Metals  -  Oxidation 

86,  1509,  1511 

Metals  -  Phase  studies 
311,  510,  1230 

Metals  -  Surface  phenomena 
802,  ?349 

Metals  -  The  -modynamic  properties 
1175,  1539 

Metals  -  Vibration 
62 


Metals  -  X •  ray  diffraction  analysis 
39 

Metanephrine  -  Separation 
1041 

Meteorites  -  Luminescence 
125 

Meteors  -  Radio  echoes 
2943 

Methanes  -  Adsorption 
3199,  3201 

Methanes  -  Relaxation  time 
1879 

Methanes  -  Resonance 
819 

Methanes  -  Spectra 
824,  1875 

Methyl  fluoride  -  Spectra 
833 

Methylamine  -  Photochemistry 
2631 

Methytanthracenes  -  Polarographlc  analysis 
2218 

Methylsilylacetylene  -  Preparation 
1351 

Methylvinylketone  -  Spectra 
1874 

Micelles  -  Statistical  mechanics 
2605 

Microorganisms  -  Electron  transport 

3296 

Microorganisms  -  Growth 
1441 

Microorganisms  -  Metabolism 
2239-2242 

Microorganisms  -  Frotein  synthesis 

3297 

Micropulsations  -  Theory 
682 

Microradiography  -  Scientific  instruments 
2478 

Microscopy  -  Applications 
967,  969 

Microwave  diagnostics  -  Error  sources 
2175 

Microwave  electronics  -  Electron  stream  interactions 
355 

Microwave  equipment  -  Diodes 
341 

Microwave  generators  -  Operation 
1898 

Microwave  harmonics  -  Detection  methods 
132 

Microwave  interferometry  -  Applications 
1849 

Microwave  networks  -  Mathematical  analysis 
2452 

Microwave  oscillations  -  Production 
1828 

Microwave  probes  -  Impedance 
1077 

Microwave  resonance  -  Applications 
1800 

Microwaves  -  Electron  beam  Interactions 
2890 

Microwaves  -  Noise  models 
348 
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Microwaves  -  Scientific  research 
1190 

Millimeter  waves  -  Transmission 
2729-2731 

Minerals  -  X-ray  diffraction  analysis 
1414 

Missiles  -  Probability  theory 
59 

Mitochondrial  membranes  -  Electrical  properties 
189 

Mitosis  -  Thiol  effect 
934 

MBssbauer  effect  -  Aoplications 
1246,  1735,  1739 

MBssbauer  effect  -  Magnetic  field 
1722 

MBssbauer  effect  -  Perturbation  theory 
1573 

Mohawk  dialect  -  Syntax 
1863 

Molecular  absorption  -  Diatomic  molecules 
236 

Molecular  beams  -  Applications 
2459 

Molecular  beams  -  Physical  properties 
1927 

Molecular  beams  -  Translation  motion 
2405 

Molecular  beams  -  Transmission 
818 

Molecular  dissociation  -  Chemical  equilibrium 
723 

Molecular  energy  -  Mathematical  analysis 
2049 

Molecular  orbitals  -  Computer  analysis 
535 

Molecular  rotation  -  Magnetic  moments 
3124,  3128 

Molecular  spectra  -  Mathematical  analysis 
3246,  3248,  3252,  3253,  3255-3257 

Molecular  spectra  -  Transition  probabilities 
3254 

Molecular  spectroscopy  -  Theory 
829 

Molecular  structure  -  Mathematical  analysis 
3196 

Molecular  structure  -  Nuclear  magnetic  resonance 
2802,  2808 

Molecules  -  Atomic  orbitals 
3050 

Molecules  -  Band  spectra 

3246-3248,  3253,  3255,  3257 

Molecules  -  Dissociation 
340,  1926 

Molecules  -  Electron  transitions 
1287,  3252,  3254 

Molecules  -  Line  spectrum 
3245 

Molecules  -  Momentum  transfer 
395,  1927 

Molecules  -  Quantum  mechanics 
595 

Molecules  -  Spectra 

281,  850,  1943,  1964,  1965,  3249,  3250 

Molecules  -  Vibration 
1967 


Molluscs  -  Neive  transmission 
1534 

Molybdenum  -  Polarographic  analysis 
2059,  2041 

Molybdenum  -  Spectra 
87 

Molybdenum  -  Superconductivity 
3223 

Molybdenum  phosphides  -  Crystal  structure 
3107 

Momentum  -  Theory 

302,  304,  305,  328,  329 

Momentum  transfer  -  Surface  effects 
395,  397 

Monatomic  gasen  -  Spectra 
2052.  2054,  2055 

Monochromatic  waves  -  Mathematical  analysis 
2660,  2661 

Monochromatic  waves  -  Perception 
2959 

Monte  Carlo  method  -  Applications 
1676,  1677 

Moon  -  Atmosphere 
737 

Moon  -  Electrostatic  hopping 
1558 

Moon  -  Mineral  deposits 
606 

Morphogenesis  -  Acid  effect 
932,  937 

Morphogenesis  -  Inhibition 
931,  933 

Morphogenesis  -  Protein  interactions 
938 

Motion  -  Differential  equations 
974 

Motor  reactions  -  Brain  stem  influences 
1420 

Motor  reactions  -  Cortical  responses 
1536 

Motor  reactions  -  Time  studies 
1267 

Multipath  transmission  -  Mathematical  analysis 
2931 

Multiple  compositions  -  Properties 
1221 

Muons  -  Capture 
537 

Muons  -  Decay  schemes 
1747 

Muons  -  Mass  difference 
2078 

Muscle  control  systems  -  Multivibrator  effect 
1004 

Muscles  -  Electrolytic  properties 
2246,  2247,  2249 

Muscles  -  Electrophysiology 
1411,  1412 

Muscles  -  Membrane  properties 
2250 

Muscles  -  Phosphorylation 
2248 

Muscles  -  Pjtassium  metabolism 
224/ 

Muscles  -  Sensitivity 
1491,  1492 
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N -acetyl  methioeine  -  Spectra 
821 

Naphtyl  alkenes  -  Polarographlc  analysis 
2219 

Nasal  consonants  -  Acoustic  properties 
1824 

Natural  frequency  -  Determination 
2323 

N-body  problems  -  Wave  (unctions 
2093 

N-carbamyl  glycine  -  Spectra 
820 

Negative  ions  -  Sources 
836 

Neon  -  Adsorption  isotherms 
3201 

Neon  -  Afterglow  studies 
2022 

Neon  -  Electrophoresis 
3046 

Neon  -  Spectra 
779,  2851 

Neon  mixtures  -  Electrophoresis 
3053 

Nerve  cells  -  Drug  edects 
1534 

Nerve  cells  -  Electrical  responses 
600 

Nerve  cells  -  Mechanisms 
1032,  1036 

Nerve  cells  -  Nucleic  acids 
1033-1035 

Nerve  cells  -  Physiology 
1393,  1466 

Nerve  fibers  -  Mltochondrtogenesls 
189 

Nerve  fibers  -  X-ray  diffraction  analysis 
1409 

Nerve  transmission  -  Drug  effects 
3064 

Nerves  -  Norepinephrine  release 
1419 

Nerves  (Lobster)  -  Carbon  dioxide  uptake 
2097 

Nerves  (Rat)  -  Radiation  effects 
3105 

Nervous  system 

see  also  Central  nervous  system 

Nervous  system  -  Behavior 
2244 

Nervous  system  -  Control 
1491,  1492 

Nervous  system  -  Phylogenetic  level 
2811 

Nervous  system  -  Physiology 
1531 

Nervous  system  -  Tonic  acitvity 
2368 

Nervous  system  (Cat)  -  Anticholinesterase  action 
2697 

Nervous  system  (Cat)  -  Electroencephalograph 
2718-2720 

Nervous  system  (Cat)  -  Stimulation 
1032,  2713 

Nervous  system  (Octofxis)  -  Electrical  responses 
600 


Network  functions  -  Restrictions 
36« 

Networks  -  Analysis 
1207 

Networks  -  Theory 
366 

Neural  mechanisms  -  Perception 
22t4 

Neuraminic  acids  -  Neural  physiological  effect 
2811 

Neuroelectric  patterns  -  Sensory  communication 
1876 

Neurological  models  -  Design 
1810 

Neurological  nets  -  Applications 
1891 

Neurological  nets  -  Mathematical  analysis 
1888,  1891 

Neuromuscular  transmission  -  Inhibition 
1493,  2637 

Neuromuscular  transmission  -  Mechanism 
1539 

Neuron  activity  -  Measurement 
1881,  2469 

Neurons  -  Depolarization 

540 

Neurons  -  Inhibition 

541 

Neurons  -  Multivibrator  effect 
1004 

Neurons  -  Physiology 
1393 

Neurons  -  Stimulation 

542 

Neurophysiology  -  1SD  25 
2237 

Neutrinos  -  Theory 
157 

Neutron  diffraction  analysis  -  Hvdrostatic  pressure 
1173 

Neutron  diffractometers  -  Design 
2183 

Neutrons  -  Form  factors 
2854,  2863,  2869 

Neutrons  -  Nuclear  interactions 
1453 

Neutrons  -  Polariiatlon 
1733 

Neutrons  -  Resonance 
1730 

Neutrons  -  Spectra 
1713 

Newtonian  cosmology  -  Models 
944,  945 

Newtonian  gravitation  -  Tensors 
1654 

N-heterocyclic  compounds  -  Ionization  potentials 
2291 

Nickel  -  Magnetic  resonance 
3212 

Nickel  alloys  -  Thermodynamic  properties 
503 

Nickel  complexes  -  Spectra 
1878 

Nickel  complexes  -  Synthesis 
1796 
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Nickel  compounds  -  Electron  microscope  analysis 
904 

Nickel  compounds  -  Magnetic  properties 
2378 

Nickel  compounds  -  Polarographlc  analysis 
2136 

Nickel  isotopes  (Stable)  -  Angular  distributions 
902 

Niobium  -  Emissivity 
1231 

Niobium  -  Superconductivity 
1756 

Niobium  arsenide  crystals  -  X-ray  diffraction  analysis 
2340 

Niobium  compounds  -  Crystal  structure 
2335,  3110 

Nitrates  -  Physical  properties 
2571,  2572 

Nitration  -  Kinetics 
275 

Nitric  oxide  -  Molecular  structure 
236 

Nitrile  radicals  -  Spectra 
673 

Nitrile  radicals  -  Spin  density  distribution 
677 

Nitrobenzene  rac'.icals  -  Spectra 
668,  669 

Nitrogen  -  Band  spectrum 
3247,  3254 

Nitrogen  -  Decay  mechanisms 
141 

Nitrogen  -  Density 
11 

Nitrogen  -  Deuteron  bombardment 
3187 

Nitrogen  -  Dissociation  rates 
985,  1024,  1244 

Nitrogen  -  Fourier  analysis 
204 

Nitrogen  -  Luminescence 
3249 

Nitrogen  -  Recombination  reactions 
24,  26 

Nitrogen  -  Relaxation  times 
985 

Nitrogen  -  Spectra 
1232,  1937 

Nitrogen  -  Surface  Interactions 
967 

Nitrogen  compounds  -  Chemical  reactions 
1941,  2805 

Nitrogen  compounds  -  Cryogenics 
1398 

Nitrogen  compounds  -  Nuclear  magnetic  resonance 
2802 

Nitrogen  compounds  -  Photolysis 
277,  1937,  1939 

Nitrogen  compounds  -  Spectra 
133,  1941 

Nitrogen  compounds  -  Spin-spin  coupling 
2804,  2808 

Nitrogen  isotopes  (Stable)  -  Hyperfine  structure 
1213 

Nitrogen  isotopes  (Stable)  -  Optical  analysis 
1247 


Nitrous  acid  -  Chemical  reactions 
2303,  2806 

Nitrons  oxide  -  Photolysis 
276,  279 

Nitryl  halides  -  Chemical  reactions 
3163 

Noble  metals  -  Magnet oacoustic  properties 
32i8 

Noise  -  Perception 
1789 

Noise  -  Temperature  effects 
348 

Noise  (Aerodynamics)  -  Analysis 
3074 

Noise  (Radio)  -  Reduction 
2989 

Noise  (Raser)  -  Mathematical  analysis 
2706 

Noise  location  -  Crosscorrelation  methods 
1380 

Noise  removal  processes  -  Paramagnetic  amplifiers 
2898 

Noise  signals  -  Masking 
1832 

Noise  signals  -  Statistical  analysis 
1973,  2927 

Noise  signals  -  Transmission 
2475 

Nomenclature  -  Steroids 
2083 

Nonequilibrium  processes  -  Hypersonic  flow 
726,  727 

Non  equilibrium  processes  -  Kinetics 
729,  730 

NonequiUbrium  processes  -  Shock  lube  effects 
731 

Nonlinear  circuits  -  Mathematical  analysis 
1315 

Nonlinear  materials  -  Efficiency  properties 
2901 

Nonlinear  systems  -  Damping 

1671 

Nonlinear  systems  -  Mathematical  analysis 
448,  1672,  1811,  2184,  2575,  2591 

Nonlinear  systems  -  Non-Gausslan  inputs 
1880 

Nonlinear  systems  -  Random  vibrations 

1672 

Nonlinear  systems  -  Stability 
2589 

Nonlinear  systems  -  Theory 
1811 

Nonmetalllc  crystals  -  Fracture 
400 

Noradrenaline 

see  Norepinephrine 

Norepinephrine  -  Drug  •‘fleets 
43 

Norepinephrine  -  Fluorescence  analysis 
1037 

Norepinephrine  -  pH  effects 
1419 

Normeianephrine  -  Separation 
1041 

Nozzles  -  Axially  symmetric  flow 
389 
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Nozzles  -  Gas  dynamics 
2763 

Nozzles  -  Hypersonic  How 
723 

Nuclear  binding  energy  -  Differential  equations 
2838 

Nuclear  cluster  structure  -  Symmetry  selection  rules 
881 

Nuclear  coupling  -  Mathematical  models 
460 

Nuclear  cross  sections  -  Determinations 
1110 

Nuclear  detectors  -  Design 
2856 

Nuclear  emulsions 

see  also  Photographic  emulsions 

Nuclear  emulsions  -  Applications 
2643,  2644 

Nuclear  emulsions  -  Meson  scattering 
2954 

Nuclear  emulsions  -  Pi  on  scattering 
2953 

Nuclear  energy  -  Mathematical  analysis 
1291 

Nuclear  energy  levels  -  Determination 
1725,  1745 

Nuclear  energy  levels  -  Gamma  rays 
2960 

Nuclear  energy  levels  -  Magnetic  (actors 
2124 

Nuclear  energy  levels  -  Mathematical  analysis 
1719 

Nuclear  energy  levels  -  Photoelectron  measurement 
3132 

Nuclear  energy  levels  -  Spectrographlc  analysis 
1704,  1709 

Nuclear  energy  levels  -  Test  equipment 
3129,  3130 

Nuclear  energy  levels  -  Transitions 
2852,  2870,  3235 

Nuclear  explosions  -  Detection 
2767,  2996 

Nuclear  explosions  -  Seismographs 
1174 

Nuclear  forces  -  Applications 
1146 

Nuclear  interactions  -  Analysis 
1476,  2558 

Nuclear  Interactions  -  Cosm'-.  rx*  •• 

2967 

Nuclear  interactions  -  Cross  sections 
2817.  2831 

Nuclear  interactions  -  Hyperiragments 
2986 

Nuclear  Interactions  -  Many-body  problem 
3238 

Nuclear  Interactions  -  Mathematical  analysis 
1079,  1578,  3150,  3152 

Nuclear  Interactions  -  Pions 
2966 

Nuclear  interactions  -  Shell  models 
1079 

Nuclear  isobars  -  Gauge  invariance 
2282 

Nuclear  magnetic  moments  -  Coupling  effects 
1387 


Nuclear  magnetic  moments  -  Measurement 
308,  1719 

Nuclear  magnetic  resonance  -  Applications 
2802,  2808,  3031 

Nuclear  magnetic  resonance  -  Impurity  effects 
618,  621 

Nuclear  magnetic  resonance  -  Perturbation  effects 
1895 

Nuclear  magnetic  resonance  -  Phosphides 
3177 

Nuclear  magnetic  resonance  -  Polarization 
2703-2705 

Nuclear  magnetic  resonance  -  Spectra 
3209,  3215,  3241,  3242 

Nuclear  magnetic  resonance  -  Temperature  effects 
621 

Nuclear  models  -  Fluorescence 

558 

Nuclear  models  -  Nuclear  reactions 
3236,  3238,  3239 

Nuclear  moments  -  Differential  cross  sections 
3155 

Nuclear  moments  -  Measurements 
639 

Nuclear  moments  -  Radioactive  isotopes 
327 

Nuclear  momentum  distribution  -  Measurement 
1110 

Nuclear  particles 

see  Particles 

see  specific  nuclear  particles,  e.g. ,  Protons 

Nuclear"pSysics  -  Neutrinos 
157 

Nuclear  physics  -  Pair  correlation  function 
1x10 

Nuclear  physics  -  Proton  scattering 

559 

Nuclear  physics  -  Scier.ti‘*c  research 
3184 

Nuclear  physics  -  Superconcuc'lvity 
2820 

Nuclear  polarization  -  Analysis 
2703 

Nuclear  processes  -  Recording 
2142 

Nuclear  quadrupole  resonance  -  Applications 
2388,  3215 

Nuclear  quadrupole  resonance  -  Temperature  effect 
2403 

Nuclear  quadrupole  resonance  -  Zeeman  effect 
2394,  2395 

Nuclear  reactions  -  Analysis 

1379,  1381-1383,  1388,  1495,  1739,  2125 

Nuclear  reactions  -  Angular  distributions 
858,  864,  865,  885,  1731 

Nuclear  reactions  -  Annihilation 
1700 

Nuclear  reactions  -  Atomic  energy  levels 
2961-2964 

Nuclear  reactions  -  Bar  von  splitting 
456 

Nuclear  reactions  -  Computer  analysis 
864,  867 

Nuclear  reactions  -  Cross  sections 
1726-1728,  1731,  3186,  3187 
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Nuclear  reactions  -  Decay 

899,  1414,  1415,  1417,  1419,  1516,  1749.  2347 
Nuclear  reactions  -  Dispersion  relates 
1411 

Nuclear  reactions  -  Distorted-wave  analysis 
861 

Nuclear  reactions  -  Elastic  scattering 
869-871,  1111,  1730 
Nuclear  reactions  -  Excitation  curves 

862,  864,  869,  810,  812-876,  819,  880,  885, 
1126-1128 

Nuclear  reactions  -  Gamma  radiation 
885,  2126 

Nuclear  reactions  -  Mathematical  analysis 
483,  1727,  1728,  1746,  2994 
Nuclear  reactions  -  Nucleons 
1720 

Nuclear  reactions  -  Parity 
1749,  2851,  2956 
Nuclear  reactions  -  Photollsslon 
1710,  1713,  1733 

Nuclear  reactions  -  Pion  scattering 
3147 

Nuclear  reactions  -  Proton  sctttering 
884,  1134,  2995 

Nuclear  reactions  -  Quantum  mechanics 
2825,  2826,  2836 

Nuclear  reactions  -  Reaction  thresholds 
866,  “22 

Nuclear  reactions  -  Resonant  transfer 
860,  863 

Nuclear  reactions  -  Scattering 
872-877,  880,  883,  1712 
Nuclear  reactions  -  Spectrographic  analysis 

870.  871,  873,  376,  877,  883,  898,  1704 
Nuclear  reactions  -  Stripping  analysis 
1145,  1746 

Nuclear  resonance  -  Electromagnetic  properties 
2185 

Nuclear  resonance  -  Mathematical  analysis 
3149 

Nuclear  resonance  -  Quantum  mechanics 
2824 

Nuclear  resonance  -  Selection  rules 
1297 

Nuclear  resonance  -  Theory 
3148 

Nuclear  scattering  -  Angular  dlstrtbu'lons 
872-876,  883,  902,  1712 
Nuclear  scattering  -  Cross  sections 
S72,  880,  1461,  1711 
Nuclear  scattering  -  Excitation 
2849 

Nuclear  scattering  -  Ionization  chambers 
887 

Nuclear  scattering  -  Mathematical  analysis 

1451,  1452,  1472,  1473,  1544,  1552,  2534,  2984 
Nuclear  scattering  -  Models 
1296 

Nuclear  scattering  -  Pole  approximation 
2821 

Nuclear  scattering  -  Protcn-antlproton  interaction 
2276 

Nuciear  scattering  -  Recoil  kinematics 
2284 


Nuclear  scattering  -  Quantum  mechanics 
2985 

Nuclear  scattering  -  Theory 

1452,  1478.  1544,  1545.  1550-1552,  2276 

Nuclear  shell  models  -  Inelastic  scattering 
2983 

Nuclear  shell  models  -  Resonance 
3148,  3149 

Nuclear  spins  -  Analysis 
2532 

Nuclear  spins  -  Energy 
3210 

Nuclear  spins  -  Magnet'c  fields 
2273,  2389,  2401 

Nuclear  spins  -  Mathematical  analysis 
1058,  2186,  2704,  2105 

Nuclear  spins  -  Mesons 
2561 

Nuclear  spins  -  Radioactive  isotopes 
327 

Nuclear  spins  -  Relaxation  time 
2186,  2187 

Nuclear  spins  -  Resonance 
308,  3173,  3176 

Nuclear  spins  -  Tertiary  butyl  formate 
2804 

Nuclei  r  spins  -  Theory 
2273 

Nuclear  structure  -  Analysis 
2559 

Nucleation  -  Theory 
503.  504 

Nuclei  -  Charge  density 
2S28 

Nuclei  -  Charge  distribution 

1494 

Nuclei  -  Electromagnetic  mass 
”.88 

Nude1  -  Energy  levels 
2960 

Nuclei  -  Excitation 
2829,  2837 

Nuclei  -  Fragmentation 
3178 

Nuclei  -  Inelastic  scattering 
901 

Nuclei  -  Interactions 

1495 

Nuclei  -  Interne!  fields 
1146 

Nuclei  -  Magnetic  moments 
3124,  3128 

Nuclei  -  Spectrographic  analysis 
901.  1188 

Niclei  acido  -  Biosynthesis 
936 

Nuclei  acids  -  Secretion 
1432 

Nucleons  -  Annihilation  reactions 
2952,  3237 

Nucleons  -  Atomic  models 
1720,  2854 

Nucleons  -  Charge  distribution 
3193 

Nucleons  -  Interactions 

484,  1473,  1478,  2954 


>915  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


1 


I 


: 


t 


i 


Subject  Index 


Nucleons  -  Nuclear  spectroscopy 
2S38 

Nucleons  -  Regge  analysis 
2537 

Nucleons  -  Resonance 
1302,  1707 

Nucleons  -  Scattering 

1298,  1451,  1472,  1473,  1478,  1544,  1738,  2984 
Nucleotides  -  Synthesis 
3230 

Numerical  methods  -  Difference  and  functional  equations 
1598 


Ocean  -  Currents 
1682 

Ocean  floor  -  Pressure 
427 

Ocean  waves  -  Spectra 
426 

Olefins  -  Isomerism 
1947 

Olefins  -  Spectra 
1946 

Operations  research  -  Computers 
134,  135 

Operations  research  -  Group  dynamics 
1990. 

Operations  research  -  Scheduling 
2792 

Operations  research  -  Stability 
358 

Operations  research  -  Systems  analysis 
1433 

Operations  researen  -  Statistical  distribution 
2787,  2788 

Operators  (Mathematics)  -  Extension  properties 
1130-1132 

Operators  (Mathematics)  -  Harmonic  functions 
155,  1630 

Operators  (Personnel)  -  D>ta  processing  systems 
1268 

Optic  cortex  -  Stimulation 
2363 

Optic  nerve  -  Color  stimulation 
713 

Optic  nerve  (Monkey)  -  Stimulation 
712 

Optic  nerve  (Rabbit)  -  Photic  stimulation 
1632 

Optical  absorption  -  Mechanism 
649 

Optica!  absorption  -  Rare  earths 
2C53 

Optical  diffraction  -  Analysis 
3141 

Optical  echoes  -  Detection 
1870 

Optical  equipment  -  Design 
107,  207,  678 

Optical  equipment  -  Excitation  functions 
2210,  2214 

Optical  filters  -  Properties 
605 

Optical  masers  -  Applications 
681,  1873,  2895 


Optical  masers  -  Molecular  beams 
349 

Optical  masers  -  Phototube  analyst? 

2918 

Optical  masers  -  Radiation  generation 
2901 

Optical  properties  -  Analysis 
207,  208 

Optical  pumping  -  Instrumentation 
1212 

Optica)  systems  -  Power  transmission 
2915 

Optics  -  Coherence 

2635,  2638,  2656,  2657 

Ootics  -  Lenses 
1068 

Optics  -  Light  absorption 
2649,  2663 

Optics  -  Theory 
2662 

Optimal  control  -  Functional  analysis 
690,  691 

Optimal  design  -  Theory 
547 

Orbital  flight  paths  -  Corrections 
439 

Orbital  flight  paths  -  Mathematical  analysis 
439,  2424,  3276-3278 

Orbital  flight  paths  -  Optimal  transfer 
63 

Orbital  flight  paths  -  Thrust 
3276,  3277 

Organic  compounds  -  Alkylation 
2549,  2550 

Organic  compounds  -  Chemical  properties 
3103 

Organic  compounds  -  Electronic  structure 
2231 

Organic  compounds  -  Ozonation 
3093 

Organic  compounds  -  Photochemistry 
850,  263C 

Organic  compounds  -  Polarographic  analysis 
2219 

Organic  compounds  -  Resonance  absorption 
829 

Organic  compounds  -  Spectra 
550 

Organic  compounds  -  Stereochemistry 
2551 

Organic  comoounds  -  Svnthesis 
550,  2181,  2377 

Orgiaic  crystals  -  Irradiation 
834 

Organic  iodine  compounds  -  Chemical  reactions 
2377 

Organic  ions  -  Formation 
3035 

Organic  nitrogen  compounds  -  Reaction  kinetics 
3174 

Organosilyl  azides  -  Synthesis 
3302 

Orthogonal  polynomials  -  Properties 
2294 

Oscillation  modes  -  Mathematical  analysis 
1652,  1S58 
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Oscillator  strength  -  Calculation 
780 

Oscillators  -  Analysis 
2455 

Oscillators  -  Load  resistance 
361 

Oscillators  -  Mathematical  models 

irso 

Oscillators  -  Performance 

361,  2997,  2998,  3001-3003,  3007 

Oscillators  -  Ouantum  mechanics 
533 

Oscilloscopes  -  Applications 
2123,  2208 

Osmium  borides  -  Crystal  structure 
31C6 

Oxalic  acid  dihydrate  -  Phase  studies 
1520 

Oxalyl-coer.zyme  A  -  Chemical  properties 
2-43 

Oxa 'y:  nalides  -  Crystal  structure 
2232 

Oxidases  -  Mammalian  blood 
2254 

Oxidation  -  Analysis 
2008 

Oxidation  -  Kinetics 

769,  805,  1509,  1510,  1822 

Oxidation-reductio.1  reactions  -  Kinetics 
86,  3189,  2715 

Oxides  -  Chemical  reactions 

s 

Oxygen  -  Atmospheric  absorption 
656,  888,  689 

Oxygen  -  Band  spectrum 
3256 

Oxygen  -  Chemical  reactions 
276,  1165 

Oxygen  -  Cluster  models 
2203 

Oxygen  -  Electron  scattering 
2861 

Oxygen  -  Parity  nonccnservatlon 
1823 

Oxygen  -  Recombination  reactions 
24-27,  720,  2265 

Oxygen  -  Spectrum 

656,  689,  2851 

Oxygen  isotopes  (Radioactive)  -  Decay 
2961,  2962,  2964 

Oxygen  isotopes  (Radioactive)  -  Half-life 
882 

Oxygen  isotopes  (Radioactive)  -  Nuclear  moments 
665 

Oxygen  isotopes  (stable)  -  Reaction  matrix  theorv 
457 

Oxygen  uptake  -  Physiological  effects 
2612 

Oxymercuratlon  -  Kinetics 
2046 

Oxymercurials  -  Deoxymercu ration 
2048 

Oxytocin  response  -  Inhibition 
538,  539 

Ozonation  -  Mechanism 
3093 

Ozonides  -  Synthesis 
1172 


Pain  -  Physiological  effect 
1900 

Pair  correlation  functions  -  Measurement 
1110 

Palladium  -  Nuclear  energy  levels 
3132 

Palladium  -  Spectra 
87 

Palladium  alleys  -  Diffusion 
591 

Panels  -  Differential  equations 
221 

Panels  -  Flutter 

219,  220,  223,  1635,  2005,  2006 
Panels  -  Sound  emission 

3085 

Panels  -  Stresses 
221 

Panels  -  Supersonic  flow 

220,  1635 
Panels  -  Vibration 

222 

Paraazaxyanisole  -  Dielectric  constant 
1525 

Paradoxal  sleep  -  Mechanism 
9lb 

Paramagnetic  amplifiers  -  Analysis 
2898 

Paramagnetic  crystals  -  Spin  resonance 
1060,  1061 

Paramagnetic  loos  -  Relaxation  time 
1050 

Paramagnetic  relaxation  -  Phonons 
2987 

Paramagnetic  resonance  -  Analysis 
2814,  2815 

Paramagnetic  resonance  -  Antiferromagnetism 
624,  2717 

Paramagnetic  resonance  -  Electrons 
420 

Paramagnetic  resonance  -  Shifts 
1052 

Paramagnetic  resonance  -  Spin  Interaction 
1059,  1898 

Paramagnetic  resonance  -  Theory 
2814,  2815 

Paramagnetic  resonance  spectra  -  Radiation  effects 
1143 

Paramagnetic  resonance  spectra  -  Symmetry 
1140 

Paramagnetic  resonance  spectre  -  Temperature  effects 
1051,  1142,  1143 
Parity  -  Theory 
1323,  2983 

Particle  accelerators  -  Vortices 
2949,  2950 

Particle  beams  -  Scientific  research 
1190 

Particle  detectors  -  Spectra 
2539 

Particle  injection  -  Gases 
2496 

Particle  Interactions  •  Cross  sections 
161 

Particle  interactions  -  Mathematical  analysis 
2764,  2976 
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Particle  Interactions  -  Sclentlltc  research 
3152 

Particle  Interactions  -  Theoretical  analysis 
303 

Particle  motion  -  Mathematical  analysis 
151,  929,  1606 

Particle  physics  -  Mathematical  analysis 
2074 

Particle  trajectories  -  Corrections 
2630 

Particle  trajectories  -  Electromagnetism 
2534 

Particle  trajectories  -  Mathematical  analysis 
1046,  2752,  2966,  3155 
Particle  trajectories  -  Ouantum  mechanics 
1046 

Particles 

see  also  specific  particles.  ?.g. ,  Protons 
Particles  -  Angular  distribution 
3185-3187 

Particles  -  Annihilation 
1459 

Particles  -  Classification  schemes 
3236 

Particles  -  Decay 
336,  2279 

Particles  -  Elastic  scattering 

302,  304,  329,  310,  335,  1293,  1295 
Particles  -  Electromagnetic  properties 

324.  2825,  2836 
Particles  -  Energy 

324,  963,  2955 
Particles  -  Excitation 

2829,  2837,  3181 
Particles  -  Interactions 

324,  332,  334,  1378,  1461,  1495,  2754,  2825, 
2826,  2836,  2953.  2954,  2966-2968 
Particles  -  Mathematical  analysis 

331,  335,  1454,  1457,  1563,  1565,  2841 
Particles  -  Motion 

230,  231,  1606 
Particles  -  Optical  analysis 
797 

Particles  -  Paramagnetic  relaxation 
1962,  2987 
Particles  -  Parity 
2270 

Particles  -  Polarization 
2270,  2275,  3188 
Particles  -  Production 
1453 

Particles  -  Properties 

797,  1299,  1454,  1494 
Particles  -  Resonance 
628,  1576,  3148 
Particles  -  Scattering 

300,  323,  485-487,  1461,  1561,  2269,  2980,  3147, 
3152 

Particles  -  Spin 

627,  628,  1457 
Particles  -  Symmetry 

628,  1457 
Particles  -  Theory 

303,  331,  1378 
Particles  -  Trajectories 

306 


Particles  -  Transition  amplitudes 
332 

Particles  -  Transmission 
1563 

Particles  -  Trapping 
968 

Particles  -  Wave  functions 
455,  1576 

Pattern  recognition  -  Anatomy 
599 

Pattern  recognition  -  Classification 
2446 

Pattern  recognition  -  Classification  decisions 
1815 

Pattern  recognition  -  Probability 
2935 

Pendulums  -  Vibration 
2579 

Pentaboranes  -  IcoizaMon  potentials 
2818 

Peniachlorophecol  -  Crvstal  structure 
2387 

Peptides  -  Optical  properties 
3206 

Perception  -  Curve  fitting  data 
2959 

Perception  -  Drive 

1996,  1999,  2001 

Perception  -  Identification 
3309 

Perception  -  Velocity 
2957.  2958 

Perfiuorooiperldlne  -  Thermodynamic  properties 
104 

Periodic  functions  -  Theorems 
2517 

Peroxidase  -  Biological  assay 
1374 

Peroxides  -  Low  temperature  research 
2216,  2217 

Peroxynitroua  acid  -  Isomerization 
2e03 

Personality  -  Development 
1028 

Personality  -  Stress 
2696 

Personality  tests  -  Illusions 
1903 

Perturbation  theory  -  Feynman  diagrams 
1714,  1715 

Perturbation  theory  -  Interacting  Bose  system 
2976 

Perturbation  theory  -  Meson  scattering 
487 

Perturbation  theory  -  Scattering  amplitudes 
1714,  1715 

Phase  studies  -  Thermodynamic- 
1230 

Phase  transition  -  Mechanism 
1022 

Phase  transitions  -  Molecular  field  theory 
413 

Phase-modulated  waves  -  Spectra 
2929 

Phenols  -  Halogsnlion 
3300 


>918  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Subject  Index 


Phenyl  radicals  -  Electron  transfer 
3174 

Phenyl  radicals  -  Spectra 
764 

Phenylsllane  -  Chemical  reactions 
?303 

Phonon  Intensity  -  Theoretical  model 
623 

Phonon  interactions  -  Quantum  field  theory 
3150 

Phonon  waves  -  Excitation 
1688 

Phonons  -  Paramagnetic  relaxation 
2937 

Phonons  -  Spectrographic  analysis 
2947 

Phosphides  -  Crystal  structure 
3107 

Phosphides  -  Nuclear  magnetic  resonance 
3177 

Phosphorescence  -  Measurement 
2627 

Phosphorescent  decay  -  Pressure  effects 
1170 

Phosphorescent  materials  -  Sensitivity 
3293 

Phosphorus  -  Deuteron  bombardment 
3187 

Phosphorus  compounds  -  Atomic  orbitals 
1468 

Phosphorus  compounds  -  Crystal  structure 
3110,  3111 

Phosphorus  isotopes  (Radioactive)  -  Energy  levels 
1711,  1725 

Photic  habituation  -  Optic  nerve 
1305 

Photocatnode  -  Cross- modulation  coefficient 
659 

Photochemical  reactions  -  Chloroplasts 
2614 

Photochemical  reactions  -  Mechanisms 
2631,  3S40-3244 

Photochemistry  -  Symposium 
918,  919 

Photoconductivity  -  Mechanism 
579,  580,  583 

Phot od electors  -  Applications 
*159,  1618,  1619 

Photodislntegratlcn  -  Mathematical  analysis 
1710 

Pliotoeffect  -  Numerical  analysis 
2842 

Photoelectric  converters  -  Analysis 
1834 

Photoelectric  Interferometry  -  Applications 
1818 

Photographic  emulsions  -  Applications 
2966,  3153,  3154,  3192 

Photographic  emulsions  -  Pair  production 
2956 

Photolysis  -  Analysis 
2435.  2437 

Photolysis  -  Mechanism 
1501,  1937,  2438 

Photolysis  -  Or  game  compounds 
3115 


Photolytlc  kinetics  -  Nuclear  magnetic  resonance 
3224 

Photometers  -  Applications 
3140 

Photomultipliers  -  Applications 
1277,  1278,  1613 

Photons  -  Analysis 
2535 

Photons  -  Interactions 
1578 

Photons  -  Nuclear  energy  levels 
2830 

Photons  -  Nuclear  reactions 
1739 

Photons  -  Spectra 
958 

Photons  -  Trajectories 
2535 

Photophosphorylation  -  Mechanism 
3228-3231 

Phctoproduction  -  Analysis 
2283.  2064 

Photoproduction  -  Applications 
2871 

Photoproduction  -  Asymmetry 
2868 

Photoproduction  -  Nuclear  isobars 
2282,  2283 

Photoreduction  -  Kinetics 
2615 

Photosynthesis  -  Catalysts 
2607,  2611 

Photosynthesis  -  Energy  conversion 
2608 

Photosynthesis  -  Mechanism 
2614,  3022,  3024 

Photosynthesis  -  pH  optimum 
3U23 

Phototubes  -  Applications 
2918 

rMccbllins  -  Spectra 
951,  953 

Physiological  data  -  Cross-correlation  techniques 
438 

Picolylamines  -  Histamlnase  inhibition 
2256 

Piezoelectric  materials  -  Plasma  effects 
1786 

Pigeons  -  Pattern  recognition 
555 

Pigeons  -  Vision 
601 

Pigments  -  Properties 
48,  2310 

Pions 

see  also  Mesons 

Pions  -  Annihilation  reactions 
2953,  2955 

Pions  -  Decay 
1549 

Pions  -  Energy 
561,  1291 

Pions  -  Interactions 

1079,  1472,  1476,  1478,  2954,  2968 

Pions  -  Nuclear  reactions 
1279,  1382,  1388 
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Pious  •  nuclei 
2530 

Plans  -  Pair  production 
2956 

Pions  *  Perturbation  theory 
1079 

Pions  -  Photoproduction 
2804 

Plans  -  Ouantum  mechanics 
2824 

Pions  -  Resonance- 

323,  1383,  1544,  3148 

Pions  -  Scattering 

1256,  1296,  1472,  1473.  1476.  1478,  2S84,  3177 

Pitch  -  Optical  analysis 
54 

Pitch  extraction  -  Computer  analysis 
630 

Pitch  perception  -  Theory 
1S5 

Pitot  tubes  -  Computer  analysis 
30S3 

Pituitary  gland  -  Hypothalamic  control 
2355 

Pituitary  gland  -  Secretion 
2352 

Pituitary  hormones  -  Biosynthesis 
3273,  3274 

Planetary  observatories  -  New  Mexico 
1 107 

Planets  -  Trajectories 
975 

Plants  -  Biochemistry 
3159-3162 

Plasma  acceleration  -  Electric  fields 
2563 

Plasma  acceleration  -  Electron  diffusion 
99 

Plasma  accelerators  -  Vortices 
2949,  2950 

Plasma  currents  -  Measurement 
105 

Plasma  diffusion  -  Mathematical  analysis 
1809 

Plasma  generators  -  Operation 
2568 

Plasma  jets  -  Cryogenics 
10 

Fiasma  jets  -  Energy 
11 

Plasma  jets  -  Magnetic  fields 
2160 

Plasma  medium  -  Radio  frequency 
2257,  2263 

Plasma  oscillations  -  Fluid  flow 
241 

Plasma  oscillations  -  Mathematical  analysis 
345,  2880 

Plasma  physics  -  Acceleration 
2563 

Plasma  physics  -  Anisotropy 
2745 

Plasma  physics  -  Argon 
384 

Plasma  physics  -  Collision  models 
27=7 


Piastna  physics  -  Cryogenics 
12e 

Plasma  physics  -  Electromagnetic  fields 
1082 

P!a6ma  physics  -  Electrons 
2259,  2917 

Plasma  ohysics  -  Gas  discharges 
23,  25,  27 

Plasma  physics  -  Gas  dynamics 
2758 

Plasma  phvsics  -  Magnetic  effects 
94,"  2948 

Plasma  physics  -  Mathematical  a’  ‘lysis 
124,  1809,  2749,  2882,  2887 
Plasma  physics  -  Plasma  jets 
12 

Plasma  physics  -  Radio  waves 
2755 

Plasma  physics  -  Scientific  research 
1585 

Plasma  physics  -  Shock  oaves 
2751 

Plasma  physics  -  Statistical  mecnanics 
2947 

Plasma  physics  -  Test  equipment 
2758 

Plasma  physics  -  Theory 
2153,  2159,  2883 
Plasma  physics  -  Velocity 
1082 

Plasma  sheaths  -  Differential  equations 
2882 

Plasma  3heaths  -  Electron  density 
740 

Plasma  sheaths  -  Formation 
2882,  2883 

Plasma  sheaths  -  Mathematical  analysis 

2887 

Plasma  vortices  -  Electric  fields 
294S,  2950 
Plasmas  -  Density 

336,  744,  1791,  1845 
Tiasmas  -  Diffusion 

1777,  1809,  1837 
Plasmas  -  Dispersion  relations 

2888 

Plasmas  -  Electric  field  effects 
1794,  2882,  2820,  2921 
Plasmas  -  Electrical  properties 

182,  995,  1837,  2173,  2178,  2752 
Plasmas  -  Electromagnetic  waves 
1081,  1847,  2089,  2177 
Plasmas  -  Electrons 

307,  1839,  1860 

Plasmas  -  Electrostatic  acceleration 
95 

Plasmas  -  Energy  distribution 
990,  !829 

Plasmas  -  Fiota  properties 
96,  935,  998.  2179 
Plasmas  -  Focusing 
346 

Plasmas  -  Formation 
3072,  3073 

Plasmas  -  Gas  dynamics 
2751 
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Plasmas  -  Generation 
1844 

Plasmas  -  Instr.  nentation 
1779 

Plasmas  -  Interactions 

1795,  1828,  1844,  2755,  2764,  2948 
Plasmas  -  Ionization 
346,  386 

Plasmas  -  Kinetic  theory 

153,  925,  1795,  1852,  2747,  2758 
Plasmas  -  Langmuir  probes 
3080 

Plasmas  -  Magnetic  fields 

999,  1070,  1081,  1083,  1609,  1611,  1615,  1621, 
1779,  1809,  1839,  1847,  1848,  I860,  1891.  2179, 
3073 

Plasmas  -  Magnetrons 
355 

Pasmas  -  Mathematical  analysis 

925,  999,  1609,  1777,  2156,  2263,  2747,  2733, 
27S4,  2757 

Plasmas  -  Micro’vave  diagnostics 
2175 

Plasmas  -  Microwave  emission 
1839,  1859  1860 
Plasmas  -  Oscillations 
1611,  1615,  3072 
Plasmas  -  Propagation 
153,  2897 

Plasmas  -  Properties 

40,  346,  1779,  1847,  2159,  2177,  3071-3073 
Plasmas  -  Radiation 
1081,  233 

Plasmas  -  Radio  noise 
1588 

Plasmas  -  Rarefaction 
2749 

Plasmas  -  Scattering 
1583,  1777 

Plasmas  -  Scientific  research 
1190 

Plasmas  -  Shock  waves 
1585,  2286 

Plasmas  -  Spectrographic  analysis 
2176,  2583 
Plasmas  -  Stability 
1794 

Plasmas  -  Theory 

212.  927,  946 

Plasmas  -  Thermodynamic  properties 
104,  2177,  3079 

Plasmas  -  Transport  properties 

1611.  1615,  1777,  1893,  2749 
Plasmas  -  Variational  principle 
2897 

Plasmas  -  Wave  propagation 

1585,  1609,  16,..,  2932 
Plasmons  -  Mean  free  path 
890 

Plastic  flow  -  Me-'hanlsm 
906 

Plasticity  -  Deformation 
1929 

Plasticity  Stress 
1363,  1364 

Platinum  -  Thermodynamic  properties 
403 
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Polarization  -  Measurement 
3183,  3188 

Polarization  -  Mechanism 
88,  2320 

Polarization  -  Quantum  theory 
2 1.75,  3200 

Political  science  -  Communism 
2380-2382,  2384 

Political  science  -  Foreign  policy 
2381 

Political  science  -  Military  strength 
2383 

Polya  mino  acids  -  Spectra 
828 

Polyatomic  molecules  -  Energy  levels 
1757 

Polyatomic  molecules  -  Spectra 
1763 

Polycyclic  compounds  -  Chemical  reactions 
274,  283,  2&4,  615-617 

Polycvclic  compounds  -  Crystal  structure 
440 

Polycyclic  compounds  -  Poiarographic  analysis 
2218 

Polycyclic  compounds  -  Reaction  kinetics 
1469,  1470 

Polyhedral  molecules  -  Molecular  orbitals 
1092 

Polymer  forming  systems  -  Decomposition 
2289 

Polymer  solutions  -  Optical  properties 
610,  611,  614 

Polymer  solutions  -  Stress  relaxation 
613 

Polymer  solutions  -  Thermodynamic  properties 
585,  586 

Polymer  solutions  -  Viscoelasti-  properties 
612 

Polymerization  -  Mechanism 
1934,  1935 

Polymers  -  Crystal  structure 
2EC9 

Polymers  -  Molecular  structure 
1931,  1933 

Polymers  -  Optical  properties 
1906.  1907 

Polymers  -  Surface  tension 
1931 

Polymers  -  Ultrasonic  attenuation 
2295 

Polynomials  -  Algebraic  equations 
357 

Polynomials  -  Approximation 
1104 

Polynomials  -  Functions 
814 

Polystyrene  solutions  -  Physical  properties 
766-768 

Polytctrafluoroethylene  -  Properties 
2522 

Polytyrosyl  trypsin  -  Preparation 
3232 

Porulat'on  (Mathematics)  -  Sample  size 
609 

Positronium  -  Oxidation 
3259,  3262 
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Positrons  -  Annihilation  reactions 
2874,  3259  ,  3260 
Positrons  -  Bremsstrahlung 
2835 

Positrons  -  Elastic  scattering 
2850,  2876 

Potassium  -  Chemical  reactions 
1016 

Potassium  bromide  crystals  -  Color  centers 

1249 

Potassium  bromide  crystals  -  Photoconductivity 
2616,  2617 

Potassium  chlorate  crystals  -  Spectra 
1394 

Potassium  chloride  crystals  -  Absorption  bands 
468 

Potassium  chloride  crystals  -  Purification 

1250 

Potassium  chloride  crystals  -  Transference  number 
2768 

Potassium  compounds  -  Nuclear  magnetic  resonance 
3215 

Potassium  compounds  -  Properties 
755 

Potassium  compounds  -  Proton  resonance 
3209 

Potassium  compounds  -  Spin  relaxation 
3214 

Potassium  crystals  -  Elastic  constants 
1347 

Potassium  Isotopes  (Radioactive)  -  Reaction  thresholds 
866 

Potential  energy  -  Calculation 
466 

Potential  scattering  -  Amplitude  modulation 
328 

Potential  scattering  -  Angular  momentum 
2525,  3057,  3099 

Potential  sea  tiering  -  Green's  function 

3096 

Potential  scattering  -  Holomorphy  domain 
3093 

Potential  scattering  -  Jost  functions 

3097 

Potential  scattering  -  Mathematical  analysis 
304,  333,  2525 
Potential  scattering  -  Models 
3100 

Potential  scattering  -  Theory 
333 

Potential  theory  -  Dlrichlet  algebra 
2781 

Potential  theory  -  Harmonic  functions 
2293 

Powder  metallurgy  -  Iron  spheres 
2988 

Powders  -  Resonance  studies 
2044 

Powders  -  Spectra 
2017,  2019 

Praseodymium  -  Energy  levels 
1392 

Praseodymium  carbonate  -  Spectra 
2513 

Praseodymium  oxide  -  Hysteresis 
2542 


Pressor  amines  •  Physiological  effects 
1418 

Pressure  -  Measurement 
1195,  2756 

Pressure  distribution  -  Supersonic  flow 
2965 

Pressure  field  -  Measurement 
381 

Pressure  gauge  -  Design 
196 

Pressure  lag  -  Determination 
2748 

Pressure  oscillations  -  Stability 
2562 

Primary  radiation  -  Detection 
1689,  1692,  1693 

Primary  radiation  -  Direction  of  approach 
1717 

Primary  radiation  -  Energy 
1694 

Probability  -  Applications 
1433,  2020 

Probability  -  Elementary  theory 
2062 

Probability  -  Limit  theorems 
3 

Probability  -  Markov  processes 

1135,  2015,  2023,  2027,  2784,  2789,  2795 

Probability  -  Random  walks 
2016 

Probability  -  Stable  processes 
1139 

Probability  -  Stochastic  processes 
532 

Probability  -  Supermartingales 
2625 

Probes  (Electromagnetic)  -  Computer  analysis 
3083,  3084 

Production  amplitudes  -  Integral  equations 
458.  459 

Production  processes  -  Anomolies 
2533 

Professional  personnel  -  Technological  changes 
1026 

Programming  languages  -  Machine  translation 
387 

Programming  manuals  -  Computer  languages 
1853 

Project  Luna  See  -  Analysis 
1873 

Propellants 

see  specific  types  of  propellants,  e.  g. ,  Liquid 
propellants;  Solid  propellants 

Propionltrlle  -  Molecular  structure 
666 

Proportional  counters  (Gas  flow)  -  Design 
2726 

Proprioception  -  Response  timing 
1267 

Protein  synthesis  Glucose  repression 
3295 

Protein  synthesis  -  Metabolic  control 
3294 

Proteins  -  Biosynthesis 
3297,  3298 

Proteins  -  Detergent  effects 
2169 
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Proteins  -  Optical  properties 
3206 

Proteolytic  enzymes  -  Preparation 
3232 

Proton  energies  -  Determination 
858 

Proton  reactions  -  Spectrographlc  analysis 
1704,  1734 

Proton  resonance  -  Measurement 
3190 

Proton-deutercn  reactions  -  Carbon 
2538 

Protons  -  Angular  distributions 

559,  1745,  1746,  2855,  3044 

Protons  -  Annihilation 
1459,  2953,  2955 

Protons  -  Atmospheric  scale  height 
1579 

Protons  -  Decay 
2995 

Protons  -  Elastic  scattering 
2860,  3153,  3154 

Protons  -  Energy 
559 

Protons  -  Form  factors 
2867,  2869 

Protons  -  Inelastic  scattering 
2698,  2699 

protons  -  Nuclear  interactions 
1453 

Protons  -  Nuclear  scattering 
1461,  1711,  1712 

Protons  -  Particle  trajectories 
2968 

Protons  -  Polarization 
3183,  3188 

Protons  -  Scattering 

1725,  2850,  2866 

Protons  -  Spectrographic  analysis 
559 

Pseudomonas  -  Growth 

2239,  2240,  2242,  2243 

Pseudosilicides  -  Synthesis 
2337 

Psychoacouslics  -  Theory 
136 

Psychological  research  -  Statistical  analysis 
199,  1994 

Psychology  -  Learning  theory 
2194 

Psychology  (Industry)  -  Scientific  personnel 
2773 

Psychology  (Industry)  -  Sociological  factors 
2192 

Psychometrics  -  Test  methods 
»9G9,  2957-2939 

Public  opinion  -  Foreign  policy 
2380,  2381 

Pulsation  frequencies  -  Rotation  effects 
1660 

Pulse  communication  systems  -  Theory 
1054 

Pulse  transmission  -  Electromagnetic  properties 
211 

Pulse  transmitters  -  Whistler  dispersion 
2910 


Pumping  systems  -  Theory 
2899 

Purines  -  Photosensitivity 
749 

Pyrtdines  -  Polarographlc  analysis 
2136 

Pyridones  -  Photochemical  synthesis 

3241 

Pyrldylsydnones  -  Phototropy 
897 

Pyrites  -  Surface  studies 
1521 

Pyrolysis  -  Kinetics 
799 

Pyrolysis  -  Mechanism 
3092,  3164,  3165 
Pyrroles  -  Photooxidation 

3242 


Quantum  electronics  -  Optical  masers 

342 

Quantum  field  theory  -  Algebraic  analysis 
1108 

Quantum  field  theory  -  Completeness 
1553 

Quantum  field  theory  -  Equations  of  motion 
155 

Quantum  field  theory  -  Gravitational  effects 
159 

Quantum  field  theory  -  Mathematical  analysts 

152,  1111,  1115-1118,  1450,  2074,  2075,  2147, 
2148,  2824 

Quantum  field  theory  -  Nuclear  spins 
108,  1117 

Quantum  field  theory  -  Topology 
2077 

Quantum  mechanics  -  Algebraic  theory 
3060 

Quantum  mechanics  -  Atomic  orbitals 
3045,  3050 

Quantum  mechanics  -  Elastic  scattering 
1738 

Quantum  mechanics  -  Electromagnetic  fields 

343 

Quantum  mechanics  -  Elementary  particles 
3150 

Quantum  mechanics  -  Feynman  integral 
1729 

Quantum  mechanics  -  Field  operators 
1702 

Quantum  mechanics  -  Field  theory 

1450,  1546,  1548,  1664,  2147  .  2148  ,  2646, 

2981,  2982 

Quantum  mechanics  -  Frequency  fluctuation 
1816 

Quantum  mechanics  -  Masers 
1114 

Quantum  mechanics  -  Mathematical  analysis 

595,  598,  1546-1548,  1550,  1582,  1664,  2953, 
2960,  2981,  2>~2,  2985,  2992,  3246,  3252,  3253 

Quantum  mechanics  -  Measure  theory 
2527 

Qiantum  mechanics  -  Molecular  energy 
2049 

Qiantum  mechanics  -  Nuclear  physics 
2960-2962 
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Quantum  mechanics  -  Nuclear  reactions 
483 

Quantum  mechanics  -  Particle  Interaction 
2269 

Quantum  mechanics  Perturbation  theory 
2073,  2826,  3181 

Quantum  mechanics  -  TV  4-v  ‘!.a  processes 
2533 

Quantum  mechanics  -  SoaUti  mg 
1284,  1545,  2951 

Quantum  mechanics  -  S- matrix 
1582 

Quantum  mechanics  -  Statistical  analysis 
927,  1816,  2952 

Quantum  mechanics  -  Superconductors 
2647 

Quantum  mechanics  -  Symmetry  groups 
2274 

Quantum  mechanics  -  Theory 
1547,  1703 

Quantum  mechanics  -  Wave  {unctions 
1282,  15S0,  2229 

Quantum  transition  -  Theory 
822 

Quartz  -  Phase  studies 
1022 


Radar  equipment  -  Design 
694,  897,  743 

Radar  pulses  -  Theory 
2473 

Radar  receivers  -  Signal-to-noise  ratio 
2471 

Radar  signals  -  Accuracy 
1185 

Radiation  -  Antennas 
355 

Radiaticn  -  Energy 
240 

Radiation  -  Polarization 
651 

Radiation  -  Sources 
2904,  2909 

Radiation  -  Theory 
2889 

Radiation  counters  -  Design 
2123,  3103 

Radiation  damage  -  Scientific  research 
2486 

Radiation  recoil  -  Mathematical  analysis 
2990 

Radio  astronomy  -  Antennas 
2906 

Radio  astronomy  -  Instrumentation 
688,  742 

Radio  astronomy  -  Solar  emission 
2902 

Radio  astronomy  -  Theory 
2905 

Radio  communications  systems  -  Performance 
2922 

Radio  emission  -  Flux  density 
1861 

Radio  noise  *  Calculation 
1588 


Radio  noise  -  Frequency  modulation 
2453 

Radio  receivers  -  Design 
2448 

Radio  signals  -  Electrical  stimulation 
2713 

Radio  signals  -  Mathematical  analysis 
2943 

Radio  telescopes  -  Design 
2903 

Radio  transmission  -  Interference 
683 

Radio  wave  amplifiers  -  Rasers 
2700,  2701 

Radio  waves  -  Conductivity 
2755 

Radio  waves  -  Propagation 
293? 

Radio  waves  -  Solar  systems 
743 

Radioactive  decay  -  Measurement 
2124,  2271,  2819 

Radioactive  decay  -  Parity 
1549 

Radioactive  decay  -  Spectrcgraphic  analysis 
2961,  2962 

Radioactive  Isotopes  -  Decay 
1709 

Radiofrequency  energy  -  Transfer 
2213 

Radioisotopes 

see  also  specific  types  o!  radioisotopes 
gold  isotopes  (Radioactive) 

Radioisotopes  -  Applications 
1245 

Radiotelescopes  -  Operational  properties 
688 

Rare  earth  compounds  -  Spectra 
594 

Rare  earth  elements  -  Energy  levels 
1391 

Rare  earth  elements  -  Hyperfine  structure 
1387 

Rare  earth  elements  -  Luminescence 
3293 

Rare  earth  elements  -  Magnetic  properties 
1385,  2260 

Hare  earth  elements  -  Spectra 
1384-1386,  1389 

Rare  earth  oxides  -  Electrical  properties 
77 

Rare  earth  oxides  -  Hysteresis 
2542 

Rare  gases 

see  also  specific  gases,  e.  g. ,  Argon 

Rare  gases  -  Atomic  structure 
2652 

Rare  gases  -  Ionization 
3048 

Rare  gases  -  Lattice  parameters 
1944 

Rarefied  gas  -  Dynamics 
585 

Rarefied  gas  dynamics  -  Svmposium 
2268 

Rasers  -  Theory 

27UO,  2701,  2706 


,  e.g. , 
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Reaction  (Physiology)  -  Bacsground  light  effects 
712 

Reaction  (Physiology)  -  Hormone  effects 
836,  837 

Reaction  (Psychology)  -  Cortical  lesions 
484 

Reaction  (Psychology)  -  Signal  detection 
1908 

Reaction  (Psychophysiology)  -  LSD  effects 

815 

Reaction  (Psychophysiology)  -  Perceptual  effects 

816 

Reaction  kinetics  -  Equilibrium  factors 
835 

Reaction  kinetics  -  Measurement 
1469.  1470 

Reaction  kinetics  -  Statistical  analysis 

24,  26 

Reaction  kinetics  -  Theory 
798 

Reaction  kinetics  -  Turbulence  effects 
2505 

Reaction  mechanisms  -  Analysis 
1348 

Reading  machines  -  Computers 
2924 

Real  variables  -  Functions 
7C8 

Reasoning  (Psychology)  -  Computers 
2772 

Recombination  -  Spectrographic  analysis 
386 

Recombination  coefficients  -  Calculation 
41,  1257 

Recombination  reactions  -  Catalytic  efiects 

719,  721,  722 

Recombination  reactions  -  Kinetics 
23,  24,  26,  42,  725 

Recombination  reactions  -  Measurement 

25.  27 

Recombination  reactions  -  Mechanism 
1257 

Recombination  reactions  -  Test  equipment 
2108,  2109 

Recombination  reactions  -  Theory 
41 

Recombination  reactions  -  Thermodynamic  properties 

720,  1496,  3030 

Recording  systems  -  Thermobalances 
3038 

Recovery  -  Test  methods 
58 

Recovery  (Space  vehicles)  -  Feasibility  studies 
2769 

Recursive  processor  -  Theory 
2344 

Red  nucleus  -  Stimulation 
1535 

Reduction  reactions  -  Analysis 
2068,  2136.  2137 
Reduction  reactions  -  Mechanism 
2007,  2009 

Redundant  components  -  Control  »ystems 
2941 

Re-entry  aerodynamics  -  Mathematical  analysis 
56,  2418,  2769 


Re-entry  trajectories  -  Theory 
2671,  3078 

Re-entry  vehicle/"  -  Aerodynamic  heating 
13,  16,  19,  20 

Re-entry  vehicles  -  Recovery 
58,  2769 

Re-entry  Vehicles  -  Symposium 
1001 

Refining  (Metallurgy)  -  Zone  melting 
3289,  3290 

Reflection  -  Temperature  effects 
962 

Reflectivity  -  Wavelength  effects 
3029 

Refractive  Index  -  Monatomic  gases 
2052,  2054 

Refractory  materials  -  Analysis 
1948 

Relativistic  cosmology  -  Models 
944,  945 

Relativity  theory  -  Mathematical  analysis 
302,  304,  305,  329,  2974,  2975 

Relativity  theory  -  Test  methods 
2823,  2833 

Relativity  theory  -  Topology 
2531 

Relaxation  oscillation  -  Magnetic  lields 
372 

Relaxation  time  -  Density  effects 
2692 

Relaxation  time  -  mathematical  analysis 
66,  2186,  2137 

Relaxation  time  -  Measurement 

66,  678,  753,  1060,  1061,  1879,  22uE,  2691 

Relaxation  time  -  Temperature  dependence 
622,  1C50 

Religious  groups  -  Social  interaction 
734 

Renal  function  -  Saline  effects 
942 

Replacement  reactions  -  Mechanism 
895 

Repression  sensitization  scale  -  Defense  behavior 
3061 

Reproduction  (Birds)  -  Physiology 
488,  489,  490 

Research  organizations  -  Employee  relations 
2773 

Resins  -  Spectra 
852 

Resistance  -  Shock  waves 
788 

Resistance  (Electrical)  -  Properties 
1485 

Resistivitv  -  Quenching  eliccts 
605 

Resolution  -  Measurement 
1181 

Resonance  -  Analysis 
1762 

Resonance  -  -lagn  ic  lields 
312.  313,  1.65 

Resonance  -  Microwave  susceptibility 
415 

Resonance  -  Shell  models 
1710 
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Resonance  -  Symmetry 
2818 

Resonance  -  Theory 

312,  1302,  1707 

Rttjc-nant  absorb ei  a  -  Dispersion  tneory 

1144 

F.f sonant  cavities  -  Dielectric  Interactions 
2916 

Resonant  frequency  -  Measurement 
1856 

Resonators  -  Applications 
3008 

Retina  -  Stimulation 
2369 

Retina  (Pigeon)  -  Anatomy 
599 

Retina  (Pigeon)  -  Functional  organization 
601 

Retina  (Rabbit)  -  Physiology 
1632 

Retina  (Toad)  -  Ferrocyanlde  uptake 
188 

Retonation  -  Theory 
376 

Reversible  reactions  -  Spectrographic  analysis 

2057 

Reversible  reactions  -  Thermodynamics 

2058 

Rhenium  compounds  -  Synthesis 
162-166 

Rhenium  isotopes  (Radioactive)  -  Nuclear  energy  levels 
3131 

Rheumatic  diseases  -  Drug  effects 
1158 

Rhodium  compounds  -  Crystal  structure 
3103 

Rhodium  compjttnas  -  Synthesis 
2162 

Rhodium  Isotopes  (Radioactive)  -  Decay  schemes 
1705 

Rhodium  Isotopes  (Radioactive)  -  Energy  levels 
1712 

Rhodium  Isotopes  (Stable)  -  Isomeric  states 
287" 

Ribonucleic  acids  -  Composition 
1035 

Ribonucleic  acids  -  Conference 
431 

Rocket  combustion  -  Mechanism 
22 

Rocket  fuels  -  Effectiveness 
63 

Rocket  motors  -  Pressure  oscillations 
2562 

Rocket  propelled  sleds  -  Dynamic  properties 
60 

Rocket  propelled  sleds  -  Test  methods 
54 

Rocket  propelled  sleds  -  Wind  tunnel  tests 
2035,  2036 

Rocket  tra  jectories  -  Mathematical  analysis 
2423 

Rockets  -  Fuel  consumption 
61 

Rods  -  Elasticity 

2577,  2578,  2580,  2582 


Roll  -  Optical  analysis 
54 

Rotation  -  Mathematical  analysis 
1967 

Rotator  constants  .  Energy  moments 
1966 

Rubber  -  Compressive  properties 
127 

Rubidium  atoms  -  Relaxation  time 
678,  679 

Rubidium  compounds  -  Electro  magnetic  properties 
755 

Rubidium  compounds  -  Neutron  diffraction  analysis 
1173 

Rubidium  compounds  -  Optical  masers 
349 

Ruby  -  Applications 
'2997,  2998 

Ruby  -  Energy 
3010 

Ruby  -  Nuclear  magnetic  resonance 
618,  1052,  1898 

Ruby  -  Optical  properties 
631,  3000 

Ruby  -  Relaxation  times 
1060 

Ruthenium  -  Opectra 
87 

Ruthenium  borides  -  Crystal  structure 
3106 

Ruthenium  isotopes  (Radioactive)  -  Decay  schemes 
1705 

Rutile  crystals  -  Sintering 
1986 


Salt  solutions  -  Molecular  properties 
2572 

Salts  -  Fluorescence 
949 

Samarium  isotopes  (Radioactive)  -  Decay 
3102 

Samarium  isotopes  (Stable)  -  Magnetic  moments 
1719 

Sampled-data  feedback  systems  -  Analysis 
339 

Sandwich  panels  -  Compression  tests 
2021 

Sandwich  plates  -  Vibrations 
2441-2444 

Sapphire  -  Dielectric  properties 
67 

Satellite  vehicles  -  Orbital  flight  paths 
3276,  3277 

Satellites  (Artificial)  -  Attitude  control  systems 
364,  3082 

Saturn  (Planet)  -  Radiation 
651 

Scandium  compounds  -  Crystal  structure 
2339 

Scandium  isotopes  (Radioactive)  -  Decay  schemes 
861 

Scandium  isotopes  (Radioactive)  -  Energy  levels 
2124 

Scandium  isotopes  (Radioactive)  -  Nuclear  magnetic 
resonance 
327 
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Scattering 

see  also  as  a  subdivision,  e.  g. ,  Electrons - 
Scattering 

Scattering  -  Cross  sections 

484,  961 

Scattering  -  Distortion  effects 
455 

Scattering  -  Integral  equations 

485,  486,  766 

Scattering  -  Mathematical  analysis 

321,  2979,  2980 

Scattering  -  Temperature  dependence 
765 

Scattering  -  Time  delay 

322,  2540 

Scattering  amplitudes  -  Behavior 
1714,  1715 

Scattering  theory  -  Mathematical  analysis 
1561,  2817,  2831 

Scattering  theory  -  Nuclear  models 
1292 

Scheduling  (Operations  research)  -  Sequential  analysis 
2792 

SchrSdinger  equation  -  Green's  function 
2844 

Scientific  information  -  Information  retrieval 
339,  1303 

Scientific  instruments  -  Applications 
1827,  2125,  2317 
Scientific  instruments  -  Design 

93,  142,  205,  239,  242,  243,  412,  645,  662,  996, 
1080,  1202,  1203,  1403,  1486,  1668,  1679,  1689, 
1718,  1764,  1792,  1827,  1886,  1944,  2125,  2331, 
2469,  2477,  2483,  3031,  3288 
Scientific  instruments  -  Ultrasonic  attenuation 
3219 

Scientific  research  -  Absorption  spectra 
2053 

Scientific  research  -  Acid-base  equilibrium 
2041 

Scientific  research  -  Acoustics 
3146 

Scientific  research  -  Aerodynamics 
78C 

Scientific  research  -  Astronomy 
2084 

Scientific  research  -  Astrophysics 
738 

Scientific  research  -  Atomic  beams 
307 

Scientific  research  -  Collecting  methods 
1509 

Scientific  research  -  Control  systems 
693,  2940 

Scientific  research  -  Crystal  structure 
2374 

Scientific  research  Cybernetics 
359 

Scientific  research  -  Differential  equations 
812,  1448 

Scientific  research  -  Electrical  conductance 
994 

Scientific  i  esearch  -  Fatigue  (M->  :hamcs) 

401,  3076 

Scientific  reseat  ch  -  Gas  emission 
235 


Scientific  research  -  Info-matlcm  theory 
51,  52,  53,  80,  1161 

Scientific  research  -  Magnetohydrodynamics 
309 

Scientific  research  -  Microwave  electronics 
342 

Scientific  research  -  Nuclear  phyoics 
3184 

Scientific  research  -  Personnel  attitudes 
2773 

Scientific  research  -  Plastic  flow 
401 

Scientific  research  -  Radiation  damage 
2486 

Scientific  research  -  Spectroscopy 
817,  1154 

Scientific  research  -  Theoretical  physics 
3189 

Scientific  research  -  Very  low  frequency  research 
214 

Scientists  -  Responsibilities 
2529 

Scintillation  counters  -  Applications 
1691,  1692,  1694,  1698 

Scintillation  counters  -  Storage  systems 
1708 

Seismic  epicenters  -  Identification 
2766,  2767 

Seismic  noise  -  Spectra 
1972 

Seismic  waves  -  Amplitude 
1970,  1971 

Seismic  waves  -  Curvature  effects 
262 

Seismic  waves  -  Dispersion  mechanisms 
268 

Seismic  waves  -  Earth  models 
265 

Seismic  waves  -  Frequency 
1969 

Seismic  waves  -  Mathematical  analysis 

425,  2082 

Seismic  waves  -  Spectra 

426,  1969,  1970 

Seismic  waves  -  Underground  explosions 
269 

Seismic  waves  -  Velocity 
259,  262,  268 

Selsmological  stations  -  Digital  computers 
2765 

Seismology  -  Computers 
405 

Seismo)  vgy  -  Data  processing  systems 
257,  260,  264,  266 

Seismology  -  Shock  waves 
2777 

Selection  learning  -  Facilitation 
2000 

Selection  rules  -  Nuclear  models 
156  - 

Selenium  -  Properties 
1273,  1276 

Selenium  isotopes  -  Nuclear  reactions 
898 

Self-diffusion  -  Temperature  effects 
1879 
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Sell-esteem  -  Interpersonal  attraction 
3062 

Self-excltcd  devices  -  Design 
1281 

Self- structuring  systems  -  Feasibility  studies 
2449 

Semantic  analysis  -  Inductive  methods 
3066 

Semiconductors  -  Bibliography 
1258 

Semiconductors  -  Conduction  bands 
118 

Semiconductors  -  Diamonds 
2199 

Semiconductors  -  Dielectric  properties 
1171 

Semiconductors  -  Electrical  properties 
111,  730 

Semiconductors  -  Electronic  properties 
576.  588 

Semiconductors  -  Faraday  rotation 
1770 

Semiconductors  -  Hall  effect 
1272 

Semiconductors  -  Impurities 
118,  2977 

Semiconductors  -  Mathematical  analysis 
2074 

Semiconductors  -  Piezoresistance 
588  ' 

Semiconductors  -  Thermoelectricity 
2810 

Semidlne  rearrangement  -  Mechanism 
1469,  1470 

Semllonlc  oxygen  -  Sterlc  effect 
895 

Sensory  perception  -  Test  methods 
1268.  1269 

Sequences  -  Programming 
2668,  2669 

Sequences,  series,  summablltty  -  Convergence 
1650  ,  2072 

sequences,  series,  summablllty  -  Operations 
2,  406,  1524 

Servomechanisms  -  Stability 
2596 

Set  theory  -  Analysis 
2113,  2114 

Sexual  behavior  -  Hormone  effects 
1916 

Sexual  behavior  (Rat)  -  Lesion  effects 
2234,  2236 

Shear  stresses  -  Mathematical  analysis 
686,  1685 

Sheath  potential  -  Shock  waves 
783 

Sheets  -  Vibration 
62,  2574 

Shells  -  Heat  transfer 
2672 

Shock  tubes  -  Applications 
799 

Shock  tubes  -  Boundary  layer 
2499 

Shock  tubes  -  Design 
94,  383,  996 


Shock  tubes  -  High  temperature  research 
106,  237 

Shock  tubes  -  Performance 
97,  98,  102,  103 

Shock  tubes  -  Test  facilities 
93 

Shock  waves  -  Acceleration 
380 

Shock  waves  -  Boundary  layer 
1612 

Shock  waves  -  Detonation 
2679 

Shock  waves  -  Dispersion  relations 
1621 

Shock  waves  •  Electromagnetic  fields 
380 

Shock  waves  -  Flame  acceleration 
379 

Shock  waves  -  Ionization  phenomena 
1614 

Shock  waves  -  Mathematical  analysis 

225,  985,  986,  2422,  2500,  2677,  2751,  2777,  2797 

Shock  waves  -  Optica!  analysis 
65,  1617 

Shock  waves  -  Pressure  distribution 
442,  2965 

Shock  waves  -  Propagation 
40,  102,  103,  2777 

Shock  waves  -  Properties 
2678 

Shock  waves  -  Radiative  losses 
2174 

Shock  waves  -  Relaxation  phenomena 
1617 

Shock  waves  -  Structure 
384,  789,  2286 

Shock  waves  -  Theory 
985,  986,  2174 

Shock  waves  -  Thermodynamic  properties 
225,  1150,  2422 

Signal  detection  -  Theory 
136 

Signals  -  Detection 
1908 

Signals  -  Mathematical  analysis 
2513 

Slgnal-to-noise  ratio  -  Error  probability 
2930 

Signal- to-.ioise  ratio  -  Mathematical  analysis 
2662 

Silanes  -  Chemical  reactions 
3303 

Silanes  -  Synthesis 
3302 

Silicates  -  Chemical  reactions 
3 

Silicates  -  Crystal  structure 
6 

silicon  -  Surface  properties 
1274 

Silicon  compounds  -  Band  spectra 
3257 

Silicon  compounds  -  Crystal  structure 
2334,  2338,  3108 

Silicon  compounds  -  Electron  impact  studies 
1122,  1123 
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Silicon  compounds  -  Preparation 
3205 

Silicon  compounds  -  Spectra 
1350 

Silicon  crystals  -  Electron  spin  relaxation 
2987 

Silicon  isotopes  (Stable)  -  Half-life 
862 

Silicon  isotopes  (Stable)  -  Proton  bombardment 
1725 

Silicon  surfaces  -  X-ray  diffraction  analysis 
2327 

Silver  -  Auger  energies 
3126 

Silver  -  Chemical  polishing 

507 

Silver  -  Fermi  surfaces 
3220 

Silver  -  Lattice  defects 
84 

Silver  -  Oxidation 
86 

Silver  -  Plastic  deformation 
1638 

Silver  alloys  -  Diffusion 
591 

Silver  alloys  -  Sem'conductors 
2810 

Silver  bromide  crystals  -  Cyclotron  resonance 
1262 

Silver  bromide  crystals  -  Electrical  properties 
1253,  1254 

Silver  bromide  crystals  -  Magnetoresistance 
1265 

Silver  chloride  -  Valence  bands 
2654 

Silver  chloride  crys.iis  -  Aging 
2143 

Silver  chloride  crvstals  -  Co3mic  ray  tracking 
214\,  2142,  2144 

Silver  chloride  crystals  -  Dislocations 
2140  2145 

Silver  chloride  crys*»ls  -  Electrical  properties 
1254 

Silver  chloride  crystals  -  Nuclear  processes 
2141,  2142 

conpounds  -  Dielectric  properties 
2182 

Silver  crystals  -  Deformation 
509,  1240 

Silver  crystals  -  Etching 

508 

Silver  halides  -  Electronic  properties 
1251 

Single  crystals  -  Electron  bombardment 

770 

Single  crystals  -  Electron  spin  resonance 
2228 

Single  crystals  -  Grain  boundaries 
183 

Single  crystals  -  Impurities 

771 

Single  crystals  -  Magnetic  properties 
511-513,  1761 

Single  crystals  -  Neutron  diffraction  analysis 
2182 


Single  crystals  -  Optical  properties 
2331 

Single  crystals  -  Resonance 
1765,  2044 

Single  crystals  -  Spin  transitions 
62  f,  625 

Single  crystals  -  Stresses 
479 

Single  crystals  -  X-ray  diffraction  analysis 
5,  6,  8,  1413 

Sintering  -  K-netlcs 
1985,  1986 

Skin  -  Pore  radius 
2711,  2712 

Skin  -  Thermal  sensitivity 
1797 

Sleep  -  Body  fluid  variation 
1422 

Sleep  -  Electroencephalographlc  analysis 
437,  2366,  2370,  2371 

Sleep  (Cat)  -  Electrical  properties 
1009 

Sleep  (Cat)  -  Electroencephalographlc  analysis 
1007,  1008,  1010,  1011,  1013 

Sleep  (Cat)  -  Mechanism 
1504-1506 

Sleep  (Dog)  -  Electroencephalographlc  analysis 
1013,  1014 

Sleep  (Man)  -  Eye  movements 
1507 

Sleep  (Rabbit)  -  Electroencephalographlc  analysis 
1012,  1014 

Slender  bodies  -  Drag 
2567 

Slip  band  formation  -  Temperature 
400 

S- matrix  -  Asymptotic  behavior 
1581 

S- matrix  -  Holomorphy  domain 
3698 

S- matrix  elements  -  Reduction 
1460 

S- matrix  theory  -  Crossing  symmetry 
626 

S-matrlx  theory  -  Time  duration 
322,  2540 

Soaps  -  Colloidal  films 
2739,  2740 

Social  perception  -  Analysis 
2171 

Sociologists  -  Research  methods 
199 

Sociology  -  Correlation  techniques 
3307 

Sociology  -  Motivation 
3063 

Sociology  -  Religious  groups 
734,  3306 

Sociology  -  Theory 
3309 

Sociometrics  -  Emotion 
33C5-3308,  3310 

Sociometrics  -  Learning  theory 
21S6 

Sociometrics  -  Perception 
3309 
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Sodium  -  Fluorescence  analysis 
2483 

Sodium  chloride  -  Chemical  reactions 
86 

Sodium  chloride  -  Hyporflne  structure 
2650 

Sodium  chloride  -  Nuclear  spin 
3210 

Sodium  chloride  crystals  Electron  diffraction  analysis 
770 

Sodium  compounds  -  Complex  ions 
2038 

Sodium  compounds  -  Crystal  structure 
2683 

Sodium  compounds  -  Electrical  properties 
756 

Sodium  decyl  sulfates  -  Conductivity 

2736 

Sodium  decyl  sulfates  -  Thermodynamic  equilibrium 

2737 

Sodium  byponltrlte  -  Synthesis 
2307 

Sodium  ions  -  Mobility 
810 

Sodium  solutions  -  Magnetic  resonance 
3190 

Sodium  sulflnates  -  Synthesis 
2552 

Solar  corona  -  Dynamics 
2709 

Solar  flares  -  Analysis 
1306,  2710 

Solar  flares  -  Space  flights 
745 

Solar  flares  -  Statistical  analysis 
75,  1307 

Solar  radiation  -  Cosmic  rays 
316,  2708 

Solar  radiation  -  Frequency 
688 

Solar  radiation  -Mathematical  models 
2879 

Solar  radiation  -  Sources 
2904,  2903 

*  Solar  radiation  -  Spectra 
572 

Solar  radiation  -  Terrestrial  magnetism 
2879 

Solar  spectrum  -  Analysis 
2902 

Solenoids  -  Superconductivity 
1750 

Solid  explosives  -  Detonation 
3139 

Solid  propellants  -  Applications 
383 

Solid  propellants  -  Combustion 
3135,  3136 

Solid  rocket  propellants  -  Combustion 
92,  2504,  2775,  2776 

Solid  rocket  propellants  -  Electron  density 
91 

Solid  rocket  propellants  -  Tracer  detection 
3065 

Solid  state  electronics  -  Tunneling  phenomena 
355 


Solid  state  physics  -  C  onductivity 
2199 

Solid  state  physics  -  Crystallization 
3286 

Solid  state  physics  -  Magnetic  resonance 
3177 

Solid  state  phveics  -  Pressure 
S3 

Soltd  slate  phystes  -  Rascrs 
2709 

Solid  state  physics  -  Semiconductors 
2977 

Solid  state  Dhysics  -  Theory 
1687 

Solids  -  Atomic  spectra 
2646 

Solids  -  Ci-emical  impurities 
1333 

Solids  -  Crystal  slructurc 

2392 

Solids  -  Damping 
184 

Solids  -  Deformation 

663,  1685,  2044.  2280 

Solids  -  Dislocations 
1233 

Solids  -  Elasticity 
3158 

Solids  -  Electrical  properties 
2662 

Solids  -  Electron  properties 
2231,  2352 

Soltdo  -  Magnetic  properties 
416,  2188,  2392,  2393 

Solids  -  Nucleatlon 
3286 

Solids  -  Optical  properties 

203,  1049.  2649.  2662.  2663 

Solids  -  Resonance 
2044 

Solids  -  Surface  properties 
50 

Solids  -  Thermodynamic  properties 
30,  104.  539,  2649,  2663 

Solids  -  X-ray  diffraction  analysis 
203,  2280 

Solutions  -  Freezing 
3283 

Solutions  -  Magnetic  properties 

2393 

Solutions  -  Micelle  concentration 
2736 

Solutions  -  Spectrographic  analysis 
759 

Solvents  -  Dielectric  constants 
2550 

Solvolysis  -  Kinetics 
2047 

Somatic  Impulses  -  Potentials 
2722 

Sound  -  Detection 
139 

Sound  diffraction  -  Analysis 
1681,  1813 

Sound  dispersion  -  Electric  field  eflccts 
1320 
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Sound  emission  -  Turbulent  boundary  layer 
3085 

Sound  localization  -  Measurement 
140 

Sound  patterns  -  Russian 
1814 

Sound  propagation  -  Atmospheric  models 
2S8 

Sound  scattering  -  Turbulence  effect 
1822,  1923 

Sound  transmission  -  Dolphin 
7C5-708 

Sound  'runs mission  -  Magnetic  fields 
1768,  3211,  3218 

Sound  transmission  -  Mathematical  analysis 
1V86,  1821 

Sound  velocity  -  Temperature  factors 
5785.  1890 

Space  charges  -  Electric  field 
2S84 

Space  charges  -  Fluid  flow 

344 

Space  charges  .  Velocity 

345 

Space  environment  -  Simulation 
56,  57 

Space  flight  -  Flight  piths 
■139 

Space-  flight  -  Hazards 
75,  745 
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432 

Space  flight  -  Vibration 

433 

Space  vehicles  -  Magnetic  fields 
2414 
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2424 

Space  vehicles-  Particle  Interactions 
964 

Space  vehicles  -  Propulsion 
1178,  1179 
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3078 

Space  vehicles  -  Soft  landing 
1647 

Spaceships  -  Control  systems 
449,  451 

Spark  camera  -  Design 
3081 

Spactrographic  analysis  -  Impact  flash 
3251 

Spectrographs  -  Design 
S78.  1722 

Spectrometers  -  Design 

658,  802,  939.  1153.  1515,  1720,  cl  OS,  2126. 
2402,  2012,  3116 
Spectroscopy  -  Applications 

132,  661-685.  762,  763,  1023,  1394,  1397.  1943, 
2613 

Spectroscopy  -  Bibliography 
817 

Socctroscopy  -  Electron  transitions 
773 

Spectroscopy  -  Fourier  transforms 
1394 


Spectroscopy  -  Theory 
273,  850 

Spectrum  analysers  -  Synthesis 
703 

Speech  -  Analysis 
1805-1807 

Speech  -  Conference 
2002 

Speech  parameters  -  Computer  analysis 
629,  1804 

Saeech  perception  -  Theory 
136,  1869 

Speech  transmission  -  Coding 
2002 

Spheres  -  Thermal  radiation 
2673 

Spheres  (Iron)  -  Preparation 
2988 

Spherical  cavities  -  Fourier  transforms 
251 

Spheroids  -  Fiuid  dynamic  properties 
554,  555,  557 

Spikes  -  Aerodynamic  configurations 
2035 

Spin  density  -  Determination 
672,  675,  677 

Spin  exchange  interaction  -  Determination 
1051 

Spin  relaxation  time  -  Temperature  factors 
3214 

Spin  transitions  -  Magnetic  field  effects 
625 

Spin  waves  -  Nuclear  Interactions 
462,  <69 
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3270,  3271 

Spinning  -  Theory 
S40 

Spin- spin  splitting  -  Theory 
1776 

Spin-wave  Instability  -  Theory 
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Spin-wave  spectra  -  Angle  variation  effect 
2900 

Splitting  constants  -  Time  dependence 
668 

Stability  -  Mathematical  analysis 
2588,  2589,  2592,  2596 

Stability  -  Test  methods 

357 

Stability  mechanisms  -  Mach  number  effect 
229 

Stabilization  systems  -  Differential  equations 

358 

Staging  -  Mathematical  analvsis 
61 

Stagnation  pressures  -  Measurements 
105 

Stars  -  Astrophysical  properties 
739,  1861,  1980 

Stars  -  Classification 
1979 

Stars  -  Composition 

245,  248,  250.  253,  256,  1977,  1978 

Stars  -  Distribution 
300 
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1826 
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254,  255 

Stars  -  Mathematical  analysts 
300,  1656,  1981 
Stars  -  Metal  abundances 
247 

Stars  •  Models 

2507,  2508 

Stars  *  Recording  devices 
2161 

Stars  -  Simulation 

64 

Stars  -  Spectra 
1984 

Stars  -  Spectrographic  analysis 
244-246,  248-252,  256 
S'ars  -  Temperature 

245,  252,  1656,  1982 
Statistical  distribution  -  Population 
2785,  2755 

Statistical  distribution  -  Probability 
2587,  2787,  27S0,  3180 
Statistical  mechanics  -  Solutions 
33,  1112,  2605 

Statistical  processes  -  Applications 
1825 

Statistical  tests  -  Optimal  design  theory 

2793 

Statistical  tests  -  Probability 

2794 

Statistics  -  Applications 
1994 
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517,  524 

Statistics  -  Design  of  experiments 
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Statistics  -  Distributions  of  statistical  functions 
515.  5X6,  516,  519,  521,  523,  1042,  1043, 
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55,  353 
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Statistics  -  Quality  control 
525,  527 

Statistics  -  Sampling 
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Steel.  -  Fracture 
1177 

Steel  -  Martensite 
1226 

Steel  -  Sound  diffraction 
1681 

Steroids  -  Nomenclature 
2083 

SUabovlte  -  Optical  properties 
113 


Stochastic  processes  -  Linear  systems 
2936 
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2694 
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717 

Strain  -  Elastic  coefficients 
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Strain  aging  -  Kinetics 
2143 
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2791 
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Stress  -  Fatigue 
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Stress  -  Fourier  analysis 
716 

Stress  -  Mathematical  analysis 
1670,  2133 

Stress  -  Pressure  effects 

704 

Stress  -  Spiral  dislocations 
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1369,  2573,  3011 
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2696 

Stress  relaxation  -  Molecular  weight  distributions 
613 
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2577 
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1745,  1746,  3044 

Strong  couplings  -  Svmmetry 
461 

Strong  Interactions  -  Cross  sections 
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Strong  interactions  -  Mathematical  models 
334 
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3126 

Strontium  -  Nuclear  energy  levels 
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Strontium  isotopes  (Radioactive)  -  Lifetime 
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Structural  shells  -  Bending  theory 
2180 

Structural  shells  -  Damping 
318 

Structural  shells  -  Elasticity 
2580,  2796 

Structural  srells  -  Flutter 
217.  :>lp 

Structural  shells  -  Stability 
2180 

Structural  shells  -  Temperature  effects 
2412 

Structural  shells  -  Vibrations 
222,  2442-2444 

Subadditive  functions  -  Integral  norms 

705 
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29 

Submillimeter  waves  -  Production 
2259,  2264 

Submillimetcr  waves  -  Sci entitle  research 
1270 

Subsonic  How  -  Boundary  layer 
385 

Substituted  benzene  radicals  -  Spectra 
671 

Substitution  reactions  -  Kinetics 
2102,  2546 

Substitution  reactions  -  Mechanisms 
3166 

Sugar  tolerance  (Cat)  -  Measurement 
1421 

Sulfates  -  Enzymatic  reduction 
2237 

Sulfenvl  nitrates  -  Synthesis 
2742 

Sulfides  (Binary)  -  Thermodynamic  properties 
2202 

Sull.nylamlnes  -  Grignard  reagents 
1429 

Sulfinylamines  -  Reaction  kinetics 
li28 

Sulfones  -  Bonding 
1093 

Sulfonyl  chlorides  -  Chemical  properties 
2741 

Sulfoxides  -  Condensation  reactions 
1319 

Sulfur  compounds  -  Atomic  orbitals 
1467,  1468 

Sulfur  compounds  -  Chemical  reactions 
2554,  3035,  3UU 

Sulfur  compounds  -  Spectra 
830,  3036 

Sulfur  compounds  (Organic)  -  Crystal  structure 
441 

Sulfur  isotopes  (Radioactiv;)  -  Half-life 
882 

Sulfur  isotopes  (Stable)  -  Half-life 
862 

Sulfur  tetrafluoride  -  Hyperline  structure 
1514 

Sulfur  trioxide  -  Thermodynamic  properties 
3198,  3203 

Sultoncs  -  Irradiation 
3243 

Superacrodynamics  -  Heat  transfer 
390 

Superconductivity  -  Antiferromagnettsm 
1567 

Superconductivity  -  Green's  functions 
408,  409,  424 

Superconductivity  -  Mathematical  analysis 
1780 

Superconductivity  -  Mercury  compounds 
419,  421,  423 

Superconductivity  -  Nuclear  parades 
2320 

Superconductivity  -  Palladium- silver  system 
422 

Superconductivity  -  Quantum  mechanics 
2647 


Superconductivity  -  Solid  solutions 
410,  411 

Superconductivity  -  Theory 
408,  409,  1893,  1894 

Supercondur  ivity  -  Transition  temperatures 
1780,  1786 

Superconductivity  -  Vortices 
1575 

Superconductors  -  Applications 
1760 

Superconductors  -  Dielectric  properties 
1560,  1562,  1572,  1583 

Superconductors  -  Energy  levels 
414,  1566 

Superconductors  -  Magnet>c  fields 
1570,  3223 

Superconductors  -  Niobium  alloys 
1750 

Superconductors  -  Numerical  analysis 
1562,  1583 

Suite*  conductors  -  Recombination  reactions 
1257 

Superconductors  -  Resistance 
1555 

Super  conductors  -  Spectra 
12o0 

Suoercoiiductors  -  Surface  properties 
1577 

Superconductors  -  Ultrasonic  attenuation 
181,  3222 

Superconductors  -  Zirconium  alloys 
1750 

Supersonic  combustion  -  Theory 
2410 

Supersonic  flow  -  Axially  symmetric  flow 
2407 

Supersonic  flow  -  Boundary  conditions 
2066 

Supersonic  flow  -  Density 
11 

Supersonic  flow  -  Differential  equations 
388 

Supersonic  flow  ■  Diffusers 
1312 

Scpersonlc  flow  -  Gas  injection 
917,  1643 

Supersonic  flow  -  Instrumentation 
391 

Supersonic  flow  -  Laminar  boundary  layer 
1643,  3080 

Supersonic  flow  -  Mathematical  analysis 
1669,  2362,  2407 

Supersonic  flow  -  Measurement 
301,  916,  917 

Supersonic  flow  -  Pressure  effects 
730 

Supersonics  -  Flutter 
2005,  2006 

Supersonics  -  Turbulence 
2128 

Surface  phenomena  -  Theory 
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Surface  reactions  -  Molecular  processes 
969 

Surfaces  -  Adsorption 
2432 
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Surfaces  -  Reaction  kinetics 
12,  13,  15,  18,  20 

Surfaces  -  Thermionic  emission 
2732 

Swirl  distribution  -  Measurement 
1361 

Switching  circuits  -  Design 
449,  451 

Switching  transistors  -  Mathematical  analysis 
2944 

Sydnones  -  Synthesis 
893,  894 

Syllabic  nuclei  -  Acoustical  interpretation 
1805,  1807 

Symmetry  schemes  -  Connected  groups 
1300 

Symmetry  problems  -  Algebraic  theory- 
3060 
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965,  966 

Symposia  -  Animal  virus  biology 
1481,  1482 
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2084 
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1480 
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1696.  1697 
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839 
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2268 
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74 
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271,  272 

Synthesis  (Control  systems)  -  Steepest  descent  method 
450 

Synthesis  reactions  -  Mechanism 
3041 

System  optimization  -  Statistical  analysis 
1825 

System  theory  -  Analysis 
1433 

System  theory  -  Bibliography 
356 

System  theory  -  Mathematical  analysis 
355 


Tadpoles  -  Sensory  mechanisms 
1486 


Targets  -  Defense 
59 

Teaching  machines  -  Applications 
1886 

Teaching  machines  -  Design 
1835 

Teaching  machines  -  Effectiveness 
69,  71,  1224 

Technical  language  ••  Development 
3094 

Teeth  -  X-ray  diffraction  analysis 
1414 

Teeth  (Shark)  -  Crystal  analysis 
1<15 

Teiemetry  -  Applications 
432 

Televisions  -  Design 
2460 

Tellurium  -  Spectra 
87 

Tellurium  alloys  -  Electrical  properties 
735 

Tellurium  compounds  -  Heat  content 
3280 

Tellurium  crystals  -  Properties 
1163,  1164 

Temperature  acclimation  -  Symposium 
849 

Tensor  analysis  -  Continuum  mechanics 
2292,  2993 

Tensors  -  Applications 
1054 

Terminal  capacity  -  Analysis 
1271 

Terpcnes  -  Enzyme  eflects 
1924 

Terpenes  -  Synthesis 
2734,  2735 

Terpenoids  -  Analysis 
3162 

Terrestrial  atmosphere  -  Water  content 
1800 

Terrestrial  magnetism  -  Charged  particles 
573.  741 

,  Terrestrial  magnetism  -  Micropulsations 
682 

Terrestrial  magnetism  -  Solar  radiation 
2879 

Tertiary  butyl  formate  -  Magnetic  resonance 
2804 

Tests  -  Simulation 
2587 

Tests  (Psychology)  -  Repression -sensitization  scale 
3061 

Tetradeuteromethane  -  Adsorption  Isotherms 
3201 

Tetradymlte  -  Heai  content 
3280 

Tetravinylsilicon  -  Spectra 
1874 

Thalamus  -  Somestheiic  responses 
1537 

Thalamus  -  Stimulation 
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1709 
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1649 

Thermal  conductivity  -  Boundary  scattering 
467 

Thermal  decomposition  -  Kinetics 
3033,  3037,  3039 

Thermal  decomposition  -  Stoichiometry 
3034 

Thermal  diffusion  -  Theory 
1403 

Thermal  etching  -  Surface  effects 
1513 

Thermal  radiation  -  Mathematical  analysis 
233,  1793,  2673 

Thermal  reactions  -  Oxidizer  effects 
3042 

Thermal  rearrangement  -  Mechanisms 
3032 

Thermal  sensitivity  -  Sensory  fields 
1797 

Thermal  stress  -  Conformal  mapping 
959 

Thermal  stress  -  Elasticity 
811 

Thermal  stress  -  Mathematical  analysis 
1488,  3027 

Thermionic  emission  -  Theory 
2732 

Thermionic  emission  -  Tungsten 
3168,  3169 

Thermobalances  -  Design 
3038 

Thci  mochemistry  -  Wakes 
2419 

Thermodynamics  -  Magnetic  -leldr 
2397 

Thermodynamics  -  Mathematical  analysis 
585,  586 

Thermodynamict  -  Theory 
413,  1674 

Thermodynamics  ■  Turbulence 
2112 

Thermoelastic  equilibrium  -  Integral  transform.. 
811 

Thermoelectric  power  -  Anisotropy 
1820 

Thermometry  -  De'cmation  research 
382 

Thermoplasticity  -  Mathematical  analysis 
1371,  1373 

Thiazoies  -  Synthesis 
1430 

Thin  films 

see  also  Films 

Thm  films  -  Elastic  scattering 
1517 

Thin  films  -  Electrical  conduction 
S70 

Thm  films  -  Electron  tunneling 
889-892 

Thin  films  -  Excitation 
2454 

Thin  films  -  Fluid  flow- 
2740 


Thin  films  -  Inelastic  scattering 
1559 

Thin  films  -  Magnetic  properties 
2018,  2400,  3018,  3019 

Thin  films  -  Material  parameters 
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Thin  films  -  Microwave  properties 
2458 

Thin  films  -  Plasma  excitations 
892 

Thin  films  -  S—  ’.ering  theory 
889 

Thin  films  -  Spectra 
890,  1962 

Thin  films  -  Spin-wave  resonance 
2900 

Thin  films  -  Superconductivity 
891 

Thin  films  -  Voltage 
2454 

Thiols  -  Chemical  reactions 
2552 

Thiols  -  Morphogenesis 
931-933,  935,  937 

Thiols  -  Photolysis 
1496 

Thionyl  chlorides  -  Chemical  properties 
2741 

Third  column  elements  -  Soln-exchange  orientation 
2343 

Thorium  isotopes  (Radioactive)  -  Fission 
879 
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1044 

Thrust  -  Control  systems 
2416 

Thrust  -  Optimal  fuel  consumption 
2416 

Thrust  bearings  -  Design 
909 

Thulium  isotopes  (Stable)  -'  Conversion  coefficients 
3123 

Thulium  isotopes  (Stable)  -  Hyperfine  structure 
1149 

Thyroid  gland  (Guinea  pig)  -  Iodine  uptake 
122,  123 

Thyrotropic  hormone  -  Biological  assay 
1431 

Time  -  Determination 
2526 

Time  duration  -  Mathematical  analysis 
322,  2540 

Tin  -  Creep 
3143 

Tin  -  Electrical  properties 
315 

Tin  -  Fermi  surface 
2851 

Tin  -  Resonance  studies 
312,  313 

Tin  compounds  -  Crystal  structure 
3111 

Tin  compounds  -  Spectra 
1225 

Tin  isotopes  -  Mass  differences 
1515 
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2127 
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3304 
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1632 
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2311 
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241 

Titanium  -  Hyperflne  structure 
652 

Titanium  -  Lattice  parameters 
243 

titanium  compounds  -  Dielectric  properties 
2262 
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2551 
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2368 
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294,  295 

Topological  algebraic  structures  -  Semigroups 
2220 

Topological  spaces  -  General  function  spaces 
177 

Topological  spaces  -  Measure  theory 
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Topology  -  Applications 
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3156 
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3216 
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3112 
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2973 
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2222,  2224 

Topology  -  Pseuaoconcave  spaces 
2358,  2359 

Topology  -  Semigroups 
1484 

Topology  -  Spin 
2531 

Topology  -  Theory 
292,  2621 

Torsion  -  Deformation 
1176 

Training  -  Effectiveness 
69-71 
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Trajectory  optimization  -  Mathematical  analysis 
1647 
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3146 

Transducers  -  Physical  properties 
1856 
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2768 

Transformations  -  Theory 
547 

Transformations  (Qiantum  mechanlcs)-Position  operators 
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Transition  amplitudes  -  Analvticlty 
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Transition  elements  -  Crystal  structure 
2336 

Transition  probabilities  -  Relaxation  times 
752 

Transistor  amplifiers  -  Nonimear  systems 
2925 

Transonic  flow 

see  also  Hypersonic  flow 

Transonic  flow  -  Mathematical  analysts 
389 

Transport  properties  -  Concentration  effects 
2685 

Transport  properties  -  Green’s  functions 
315i 

Transport  properties  -  Quantum  field  theory 
3150 

Trapp-d  particles  ■  Geomagnetic  shells 
573 

Trapped  particles  -  Magnetic  field  effects 
741 

Triethylaluminum  -  Heat  of  formation 
1425 

Trimethyl  stlyl  azide  -  Physical  properties 
2556 
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1425 

Tungsten  -  Thermionic  emission 
3168,  3169 

Tungsten  compounds  -  Electrical  properties 
754-756 

Tungsten  compounds  -  Phase  studies 
2406 

Tungsten  isotopes  (Stable)  -  Quadrupole  momems 
1735 

Tungsten  phosphides  -  Crystal  structure 
3107 

Tungstic  oxide  -  Solid  state  physics 
756 

Tunneling  -  Strain  effect 
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Turbulence  -  Mathematical  analysis 
2112 

Turbulence  -  Surface  properties 
1366 

Turbulence  -  Theory 
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Turbulent  boundary  layer  -  Chemical  reactions 
15 

Turbulent  boundary  layer  -  Differential  equations 
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2028 

Turbulent  boundary  layer 
917 

Turbulent  boundary  layer 
2123 


Energy  transfer 
Gases 

Phase  transitions 


Turbulent  boundary  layer  -  Surface  properties 
18,  2031 

Turbulent  boundary  layer  -  Temperature  effects 
804 

Turbulent  flow  -  Boundary  layer 
1068 


Turbulent  flow  -  Decay 
2489,  2494 

Turbulent  flow  -  Laminar  boundary  layer 
1676 

Turbulent  flow  -  Measurement 
1359,  1360 

Turbulent  flow  -  Reaction  kinetics 
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1922,  1923 

Turbulent  flow  -  Temperature  effects 
1360,  1362 

Turbulent  flow  -  Wave  characteristics 
1678 

Turbulent  flow  reactors  -  Heat  transfer 
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108,  1C1S 
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74 

Vacuum  systems  -  Charge  transfer 
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Vanadium  compounds  -  Crystal  structure 
114 

Vanadium  compounds  -  Hyperfine  structure 
757,  758,  2004 

Vanadium  compounds  -  Magnetic  resonance 

753 

Vanadium  compounds  -  Optical  properties 
114 

Vanadium  compounds  -  Solid  state  physics 

754 

Vanadium  compounds  -  Spectra 
2004 

Vanadium  compounds  -  X-ray  diffraction  analysis 
114 

Vanadium  crystals  -  Ultrasonic  attenuation 
3222 

Vanadium  isotopes  (Stable)  -  Nuclear  energy  levels 
2352 

Vanadium  pentoxlde  -  Hyperfine  structure 
757,  758 

Vanadyl  compounds  -  Spectra 
674  ,  67  6 

Vapor  pressure  -  Measurement 
196 

Varactor  diodes  -  Mathematical  models 
2884 

Varactor  diodes  -  Test  methods 
2883 

Vasopressin  -  Biological  assay 
3273,  3274 

Velocity  perception  -  Magnitude  estimation 
2957 

Verbal  Learning  and  Verbal  Behavior  -  Symposium 
271.  272 

Vibrattonal  constants  -  Determination 
1020 

Vibrational  spectra  -  Recording 
1943 

Vibrations  -  Differential  equations 
222,  2441,  2442,  2444 

Vibrations  -  Mathematical  analysis 

1967,  2574,  2577  ,  2579,'  2581,  3158 

Vibrations  -  Pressure  effects 
62 

Video  processors  -  Operation 
1197 

Vtnyl  comnounds  -  Cnemlcal  reactions 
2554 

Vinylacetylene  -  Pyrolysis 
3043 

Viscoelasticity  -  Temperature  factors 
612 

Viscometers  -  Applications 
412 

Viscosity 

see  also  as  a  subdivision,  e.  g. ,  Fluid  flow  ■ 
Viscosity 

Viscosity  -  Temperature  dependence 
768 
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Viscous  flow  -  Entropy 
2050 

Viscous  flow  -  Mathematical  analysis 
2759,  2801 
Vision  -  Birds 
2367 

Vision  -  Brain  mechanisms 
2366 

Vision  -  Color  perception 

545 

Vision  -  Eye  movements 
1345 

Vision  -  Restriction 
1773 

Vision  -  Test  methods 

1330-1341,  1343,  1345,  1904 
Vision  (Cat)  -  Conditioned  reflex 
2364 

Vision  (Insect)  -  Optic  nerve 
2774 

Vision  (Octopus)  -  Form  discrimination 
1464,  1465 

Visual  adaptation  -  Photochemistry 

546 

Visual  cortex  (Cat)  -  Stimulation 
1537 

Visual  cortex  (Monkey)  -  Stimulation 
712 

Visual  field  (Monkey)  -  Striate  cortex  removal 

492 

Visual  perception  -  Adaptation 
1904 

Visual  perception  -  Color  vision 
1342,  1344 

Visual  perception  -  Conditioned  reflex 
501,  2357 

Visual  perception  -  Fluctuation 

1330 

Visual  perception  -  Measurement 
1773 

Visual  perception  -  Sensitivity 

1331,  1333-1335,  1340 
Visual  perception  -  Spatial  cuea 

2520 

Visual  perception  -  Stimulation 
501,  502 

Visual  perception  (Man)  -  Illusion  effects 
495 

Visual  responses  -  Adaption 
1337 

Visual  responses  -  Analysis 

1332.  1333,  1339 

Visual  responses  -  Pre-receptor  elements 
1305 

Visual  responses  -  Stimulation 
■129 

Visual  thresholds  -  Analysis 
1336,  1341 

Visual  thresholds  -  Measurements 

1331 

Visual  thresholds  -  Sharpness 
1338,  1343 

Vocal  behavior  -  Dolphin 
706,  708 

Vocal  tract  -  Speech  parameters 
1806 


Voigt  effect  -  Theory 
1770 

Voltage  -  Magnetic  field  effects 

2454 

Volume  expansion  coefficients  -  Determination 
1944 

Vortices  -  Boundary  layer 
1159 

Vortices  -  Deformation 
1622,  1626 
Vortices  -  Stability 
2564,  2568 


Wakefulness  -  Body  fluid  variation 
1422 

Wakefulness  -  Electroencephalographic  analysis 
2370,  2371 

Wakefulness  (Man)  -  Eye  movements 
1507 

Wakes  -  Hypersonic  flow 
2419 

Wakes  -  Mathematical  analysis 
2415 

Wall  motion  -  Damping 
1682,  1684 

Warehouses  -  Storaee 
2694 

Water  -  Freezing 
3283 

Water  -  Spectra 
1938 

Water  vapor  -  Chemical  reactions 
2510 

Wave  functions  -  Computer  analysis 

596 

Wave  functions  -  Determination 

597 

Wave  functions  -  Distortion 
455 

Wave  functions  -  Mathematical  analysis 
160,  2204 

Wave  functions  -  Optical  analysis 
2210,  2214 

Wave  functions  -  Statistical  analysis 
1282 

Wave  propagation  -  Theory 
212 

Wave  spectra  -  Computer  analysis 
1196 

Wave  transmission  -  Diffraction  theory 
2731 

Wave  transmission  -  Pressure  variations 
425 

Wave  transmission  -  Scattering 
211 

Wave  transmission  -  Stress 
1488 

Waveguide  couplers  -  Design 
1280 

Waveguides  -  Design 
2729,  2730 

Waveguides  -  Electrical  properties 
2468 

Waveguides  -  Filters 
2447 


m 
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Waveguides  -  Mathematical  analysis 
1774 

Waveguides  -  Polarization 
2261 

Waveguide.  -  Radiation 
1084 

Waves  -  Acoustic  response 
1449 

Waves  -  Interaction 
2965 

Weak  couplings  -  Symmetry 
461 

Weak  interactions  -  Cross  sections 
161 

Weather  forecasting  -  Numerical  analysis 
715 

Weightlessness  -  Theory 
56 

Whistlers  -  Theory 
2914,  2919 

Wind  tunnel  tests  -  Applications 
1641 

Wind  tunnels  -  Cryopumps 
2760 

Wind  tunnels  -  Instrumentation 
3157 

Wing-body  interference  -  Analysis 
34-36 

Wings  -  Fluid  flow 
35,  227 

Wings  -  Hypersonic  flow 
226 

Wings  -  Thermal  stresses 
3027 


Xanthine  -  Derivatives 
749 

Xenon  -  Adsorption 
32C1 

Xenon  -  Lattice  parameters 
1945 

Xenon  -  Polarization 
3200 

Xenon  -  Ultraviolet  absorption 
2648 

Xenon  isotopes  (Stable)  -  Relaxation  time 
2692 

X-ray  diffraction  analysis  -  Applications 
9,  142-144 

X-ray  diffraction  analysis  -  Instrumentation 
3288 

X-  ray  diffraction  analysis  -  Test  equipment 
203 

X-ray  diffraction  cameras  -  Design 
1413 

X-ray  intensity  ■  Electron  flux 
320 

X-ray  microscopes  -  Applications 
2480 

X-ray  microscopes  -  Design 
2479 

X-ray  showers  -  Frequency 
318 

X-ra.-  spectroscopy  -  Calibration 
774 


X-ray  spectroscopy  -  Mlcroanalysls 

2476 

X-rays  -  Applications 

2477 

X-rays  -  Detection 

2481 

X-rays  -  Production 

2482 

X-ray6  -  Scientific  n-oearch 
1255 

X-rays  -  Spectrogrsphic  analysis 
2482 


Yaw  -  Optical  analysis 
54 

Yeasts  -  Genetics 
3299 

Yeasts  -  Protein  synthesis 
3294,  3295,  3298 

Ytterbium  -  Paramagnetic  resonance  spectra 
1143 

Yttrium  compounds  -  Crystal  structure 
2339 

Yttrium  Isotopes  (Radioactive)  -  Nuclear  magnetic  resonance 
327 

Yttrium  Isotopes  (Radioactive)  -  Nuclear  spin 
308 


Zeeman  effect  -  Level  crossing 
635,  636,  644.  654 

Zeeman  effect  -  Measurement 
1826 

Zeeman  effect  -  Temperature  factors 
637,  2394 

Zeeman  effect  -  Theory 
2395 

Zinc  -  Emission  probabilities 
3005 

Zinc  -  Ionization 
1152 

Zinc  alloys  -  Diffusion  rates 
1238 

Zinc  alloys  -  Stress 
479,  907 

Zinc  compounds  -  Crystal  structure 
2978 

Zinc  compounds  -  Dehydration 
6 

Zinc  compounds  -  Fluorescence 
949 

Zinc  crystals  -  Magnetic  properties 
512,  513 

Zinc  crystals  -  Ultrasonic  attenuation 
3222 

Zinc  ferrites  -  Cryogenics 
1997 

Zinc  ferrites  -  Thermodynamic  properties 
1995,  1996 

Zinc  isotopes  -  Nucle.ir  reactions 
898 

Zinc  isotopes  (Radio? ctive)-  Dipole  moments 
640,  642 

Zinc  isotopes  (Radioactive)- Hyperfine  structure 
665 
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Zinc  Isotopes  (Radioactive)  -  Lifetimes 

Zirconium  -  Oxidation 

661 

1510,  1511 

Zinc  isotopes  (Radioactive)  -  Nuclear  magnetic  moments 

Zone  formation  -  Kinetics 

664 

2170 

Zinc  Isotopes  (Stable)  -  Level  crossing 

Zone  melting  -  Electric  fields 

646 

3290 

Zinc  oxide  -  Sintering 

Zone  melting  -  Temperature  factors 

1985 

3289 
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